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Before Reading This Manual

Thank you for purchasing the IMAGECHECKER PV500.

This manual describes information on the hardware such as how to install and wire and the software such as how
to set the functions. Read this User’s Manual carefully before use.

Safety Precautions

To ensure that you use this product correctly, read this User’s Manual thoroughly before use. Make sure that you
fully understand the product and information on safe.

B WARNING

Critical situations that could lead to user’s death or serious injury are assumed by mishandling of the product:

Do not use this product in areas with inflammable gas. It could lead to an explosion.

Exposing this product to excessive heat or open flames could lead to damage to the lithium battery or other
electronic parts.

Do not store a lens in the locations subject to direct sunlight. It could lead to smoke generation.
Do not look at the sun through a lens. It could lead to blindness.

Always take precautions to ensure the overall safety of your system, so that the whole system remains safe
in the event of failure of this product or other external factor.

B CAUTION

Critical situations that could lead to user’s injury or only property damage are assumed by mishandling of the
product:

Do not dismantle or remodel the product. It could lead to excessive exothermic heat or smoke generation.
Do not touch the terminal while turning on electricity. It could lead to an electric shock.

Do not allow foreign matters such as liquid, flammable materials, metals to go into the inside of the product.
It could lead to excessive exothermic heat or smoke generation.

Do not bend the cables forcibly, place a heavy object on them or bring them close to a thermal appliance. It
could lead to an electric shock or smoke generation.

To prevent excessive exothermic heat or smoke generation, use this product at the values less than the
maximum of the characteristics and performance that are assured in these specifications.

Use the external devices to function the emergency stop and interlock circuit.

Connect the wires or connectors securely. The loose connection could lead to excessive exothermic heat
or smoke generation.

Do not undertake construction (such as connection and disconnection) while the power supply is on. It
could lead to an electric shock.
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Precautions before Use

Installation Environment

Avoid installing and operating the PV500 in the following locations:

. Location with direct sunlight or environmental temperatures that exceed a range of the “operating
ambient temperature” for each product.

. Locations with a relative humidity exceeding a range of the “operating ambient humidity” for each
product or with a condensing due to a sharp temperature change.

. Locations with an atmosphere containing corrosive gases or flammable gases.
. Locations subject the main unit to direct vibration or impact.

. Locations with a lot of fine particles, iron filings or salt.

. Locations where the product can become wet with water, oil or chemicals.

. Locations with an atmosphere likely to contain organic solvents (such as benzene, paint thinner, and
alcohol) or strongly alkaline materials (such as ammonia and caustic soda).

. Locations where a load applies onto the unit.

. Locations near the devices that generate large switching surges, high-voltage wires and devices,
power-driven lines and devices, and transmitting devices, such as radios.

Static Electricity

e Indry environment, high voltages of static electricity might be generated. When you touch the product, you
should always discharge the accumulated static electricity through your body by touching a grounded
metal surface.

Cleaning
o Never use thinners or similar solvents, as they may dissolve the board and lead to colors to run.

Power Supply Unit and Power Sequence

e Use an insulated power supply with a built-in protection circuit. Applying an abnormal voltage might
damage the internal circuit. If you use a power supply unit without a protection circuit, supply power
through a protective device such as a fuse.

e Consider the power supply sequence so that the power supply unit for the PV500 can be turned off before
the one for the input/output is turned off.
If you turn the input/output power off before turning off PV500, the device will detect a change in the input
signal level and may malfunction.

Before Turning on the PV500

e Pay attentions to the followings when turning on the PV500 for the first time:
- Confirm no wiring waste or especially any conductive substance is on the printed circuit board.
- Confirm that the power wiring, input/output wiring and power supply voltage are correct.
- Confirm that the fixing and terminal screws are securely tightened.

General Cautions

e Use the keypad, camera, camera cables, monitor and a monitor cable of the product numbers specified by
Panasonic Electric Works Co., Ltd. A breakdown, damage or destruction by using any other than the
specified will not be covered by our guarantee.

¢ Do not change or set items that should not be as described in the manuals or the specifications.
Breakdown, damage or destruction resulting from changing or setting them will not be covered by our
guarantee.

¢ Do not perform a test of insulation resistance or withstand voltage between the power source or
input/output signals and the metallic part of connectors or camera cases.

e To avoid loss of data by accident, also save the setting data stored in PV500 into a PC or an external
storage media.
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Chapter 1

Names and Descriptions
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1 Operating LEDs Displays the status of the following signals and communication ports.
POWER / READY / ERRORO / ERROR1/COM.0 / COM.1/ COM.2

2 Parallel I/0O Connector 1/0 interface, MIL connector type

3 Reset Switch Reboots PV500.

4 COMO Port RS-232C Communication port.

Connects the cable of D-SUB 9 pin connector.

5 COM1 Port Not available.

COM2 Port Not available.

6 Parallel I/0 Terminal Block /O interface, terminal block type

7 Power Input Terminal Supplies 24V DC through the included power cable.

8 SD Memory Card Slot Complies with SD memory card (SDHC) with up to 32 GB of memory.
During accessing to a SD memory card, the LED above the slot flashes.

9 USB Port USB 2.0 supported. (Exclusive for PVWIN communication)

10 Keypad Connector Connects a keypad (ANPVP03 / ANPVP10).

11 Ethernet Port Connects an Ethernet cable. When connecting an Ethernet cable, either
one of two LEDs lights.The LED to light and the color varies depending on
baud rate.)

12 MONITOR Analog RGB output terminal. Connects a monitor.

13 Camera 0 Connect Port Connects a camera 0.

14 Camera 1 Connect Port Connects a camera 1.

15 Camera 2 Connect Port Connects a camera 2.

(Only for 4-camera type)
16 Camera 3 Connect Port Connects a camera 3.
(Only for 4-camera type)
17 Battery Case Attaches the battery retaining the following information.

See the next page and attach the battery before use.
- Built-in calendar

- Type No. and Layout No. when turning off the power
- Status of keypad operation

10



Connecting Backup Battery

1.

4.

Cut the power of PV500. Back side of
PV500

| <]

Connector of PV500

Connector of battery

Open the lid on the back side.
Note that the battery is attached to the lid.

Connect the connector of the battery
with the connector of PV500.

Put the battery case lid back in place.

Backup battery life is approximately 10 years at 25 °C of ambient temperature. If the battery is running
out, a message saying “Change Battery!” appears in the information display area. Replace with a new
one then. (Battery product No.: AFPX-BATT)

To replace the battery, before the procedure described above, turn on the power of PV500 a minute or
more and replace it in two minutes after turning off the power.

11
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1.2 Camera

1.21 Camera Type and Precautions for Use

Camera Type

Three types of cameras listed below are provided.

Choose to use them depending on your usage.

2-Mega-pixel Digital
Camera (ANPVC1210)

Quad-speed Digital
Camera (ANPVC1040)

Ultra Compact Double Speed
Digital Camera (ANPVC1021)

Number of Pixels

2 million pixels

300 thousand pixels

Image Transferring
Time

Approximately 34 ms

Approximately 9 ms

Approximately 17 ms

suonduosaqg pue saweNgo [k )

Dimension 29 x 29 x 58 mm 12 x 13 x 48 mm
CCD Size 1/1.8 inch 1/3 inch
Pixel Size 44x4.4 um 7.4x7.4 um

Precautions for Use

e Use only the camera and the camera cable with the proper product numbers specified by Panasonic
Electric Works Co., Ltd.

¢ Do not bend the camera cables forcibly or apply load to the connector joints.

e Do not touch the CCD element or the lens surface of the camera. Attach the lens cap to keep off dust when
not in use.

e When inserting/removing the cable into/from the connector, be sure to hold it by its plug to prevent excess
force applying on the cable.

e Do not touch the terminals inside the connector of cameras and camera cables and take care not to allow
foreign objects to come into the connectors.

1.2.2 Quad-speed/ 2-Mega-pixel Digital Camera

Product No.:
Quad-speed Digital Camera=ANPVC1040 /2-Mega-pixel Digital Camera=ANPVC1210

=] @u ®

AcauTON | @

I ——

Lens Attach an exclusive lens for each camera.

Lens fixture C-mount

Mounting plate Insulation type plate. The plate can be attached to four sides of the camera.

B WIN =

Connects a camera cable.
Connect the connector labeled the product number of the cable to a camera.

Cable connector

This manual describes the cameras as follow.
2-Mega-pixel Digital Camera = 2-Mega camera, Quad-speed Digital Camera = Quad-speed camera

12



1.2.3 Ultra Compact Double Speed Digital Camera

Product No.: ANPVC1021

*—wn

L}

Camera Head

w

7 8
|| acAumon | |®

1 Lens

Attach an exclusive lens for Ultra compact camera.

2 Lens fixture

Special mounting fixture.

3 Lens securing ring

A ring to secure the lens to the camera.
Use it to fix the lens at the close position to the edge of the camera.

4  Mounting plate

Insulation type plate.

5 Camera cable

Mounted directly to the camera. It cannot be removed.

6 CCU connector

Connects to Camera Control Unit (CCU).

Camera Control Unit (hereinafter called “CCU”)

7 Camera head connector

Connects the cable of the camera head.

8 Mounting plate

Insulation type plate.

9 Cable connector

Connects a camera cable.
Connect the connector labeled the product number of the cable to a
camera.

This manual describes the camera as follow.
. Ultra Compact Double Speed Digital Camera = Ultra compact camera

13
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1.24 Camera Cable

Product No.: ANPVC81XX, ANPVC81XXR (XX=03, 05, 10)

——n

Camera-side

PV500-side

1 Camera-side connector

Connects to a camera.

Product number label

N

The label indicates product number of the camera cable.

w

Ferrite core

Attach this whenever you use the product. (ZCAT2035-0930A produced by
TDK)

4 PV500-side connector

Connect the CAMERA connector of PV500.

The camera cable has directionality. Be sure to connect the cable at the connector with a product number

sticker to the camera, and the connector with a ferrite core to the PV500.

14



1.3 Keypad

Typical operations of the keypad are described below.

1 ENTER key

Cursor Operation
To select the menu, input letters and
move the start and end points of areas.

Move left Move right

Determination Operation
To determine the settings or select menu.

2 TRIG Key
(TRIGGER)

To start an inspection or run a test.

3 CANCEL Key

To return to the previous window or operation while setting.

4  F1Key

To display the image menu.

5 F2,F3Key

Use these keys when key guide is displayed in the bottom of the window.

6 OPE/SET Switch

To switch windows between SETUP menu and RUN menu.
This is a snap type switch and the window switches every time you snap it.

7 FUNC Key To display pop-up menu.
(FUNCTION) Pressing the key two seconds or more captures the screen. (Print Screen)
8 SHIFT Key Use when El3llF1] sign is shown on the screen.

Mainly, to make the cursor move faster combining with cursor operation.

9 LOCK Switch

To lock or disable the 1 - 8 keys by setting in “LOCK” side.
The switch prevents undesired operation of the keys by mistake.

The operation from the keypad may be off on the PV500. Refer to page 313 for details.

15
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14 XGA Monitor

Product No.: ANPVM11021

1 Mounting hole Attach the included mounting brackets.
for mounting bracket

2 Adjustment volume The following adjustments are available.

BRIGHT  Brightness Adjusts the brightness.
(Brightness: approx. 20 to 100%)

V-POS. Vertical Position Adjusts the screen vertical position (in
16 lines).

H-POS. Horizontal Position Adjusts the screen horizontal position
(in 16 pixels).

PHASE Phase Adjusts the screen flickering.

CONT. Contrast Adjusts the contrast.

3  Mounting hole 4-M4 (depth: 7mm), 75 x 75 mm

VESA mount

4 RGB input connector A connector for RGB signal input. To connect to the monitor with the VGA monitor
cable -ANMX8331X. (Connector: Mini D-sub, 15 pins, female)

5 d 3 7 1 R Image signal: Red
@ cm) @ @ s G Image signal: Green
O0O®® B Image signal: Blue
O ®®°* 0" GND  Signal ground
HS Horizontal synchronizing signal
VS Vertical synchronizing signal
5 Power terminal Acceptable input voltage: 24V DC 24V=
[
+

®

For the information of 15-inch monitor: ANPVM21522, refer to the instruction manual included with the product.

16



Chapter 2

Installation and Wiring

17
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Camera Cable
ANPVC8103 (3m)

ANPVPO3 (3m)

Keypad

Monitor Cable
ANMX83313 (3m)
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ANPV0502ADX (2-camera type)
ANPV0504ADX (4-camera type)

PV500

An example of basic system configuration when connecting two cameras

21 Basic System Configurations

o)1 74 1BInstallation and Wiring

ANPVM11021

Monitor
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2.2 PV500 Installation

221 Mounting Arrangement

Install the main unit of PV500 by using the four mounting holes on the back side or using the screw holes on the
bottom side after replacing the rubber legs.

Before mounting PV500, attach a backup battery to it. Refer to page 295 on how to attach the battery.

Back Side Mount

Mount PV500 using four mounting holes (¢4.6). Use M4 screws (length of 10 mm or more) to mount.
- 9\\

----3
.

SR

#

s

Buip pue uonejesugl 4L EEIES

Bottom Side Mount

Replace the rubber legs from the bottom side and fixate with M4 screws (length of screw joint is up to 8 mm).

19
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2.2.2 Note on Mounting

Mounting Direction

Install PV500 in the correct direction (see the figures below) for heat radiation. Do not mount it sideways or
upside down.

Correct Wrong

P e

== B9 o o

=1 o wmme

CEP=Y

=D =)

[ —

About Mounting Space

Keep more than 50 mm of space around PV500 for ventilation. In a = 50mm
addition, to wire cables safely, keep more than 100 mm of space in front
of PV500.

When installing another PV500 next to it, keep more than 50mm of
space between PV500s.

(]

Y

A
w
T8 o ssssns

B

[E=Cc="]]

*1) Back Side Mount

—/ VA
mo CAUTION

. Do not block the ventilators on the top and bottom of the unit. It might lead to a malfunction due to
the internal heat retaining.

. When installing PV500 on a control board, take some measures such as attaching a cooling system
(a fan motor, etc.) to lower the operation ambient temperature into the specified range; 4-camera
type: 0 - 40 °C, 2-camera type: 0 - 45 °C.

20



2.3 Mounting a Camera

2.3.1 Selecting a Lens (View Range Table)

Select a lens according to the capturing range (view range).
Depending on the size of object, decide the capturing range (view
range). And then, referring to the view range table of each camera,
confirm the distance from the object to the camera (WD: work
distance) and select a suitable lens.

. The values in the tables are just guidelines. Adjust them
while checking an image on the actual device when you
mount a camera.

. Adapter rings may be needed in some cases. When you
use adapter rings, fix them between the lens and the
camera.

Horizontnal Vie

View Range Table - Quad-speed Digital Camera: ANPVC1040

Vertical Vi

Mounting Plate

-+—— Adapter Ring

-——Lens

WD (Working Distance)
Distance between the front of

lens and an object

Lens

| :,\'l“,\'/\l"888855001 ANBBATL QNI\B/I%‘:;;"\S“{ A/f‘,\'l‘ﬁggfya ANBB4SL ANB842NL  Resolution

znew) range =50 mm f=50 mm =25 mm =16 mm f=8.5 mm f=6 mm um/pixel

mm

Ver. | Hor. | WD Adrianpgter WD A"rﬁ]‘;‘er WD Adr;‘ge’ WD A"rﬁ]‘;‘er WD Adriaaner WD A"rﬁger Ver. | Hor.
1 | 1.3 | 59 1775 48 | 1775 21 | 241
2 | 27 | 73 [ 885 | 62 | 885 42 | 42
3 | 40 | 87 | 59 | 76 | 59 6.3 | 6.3
4 | 53 | 101 | 44 | 90 | 44 83 | 83
5 | 67 | 115 | 355 | 104 | 355 | 31 | 175 10.4 | 10.4
75 | 10.0 | 150 | 235 | 139 | 235 | 49 | 11.5 156 | 15.6
10 | 133 | 186 | 175 | 175 | 175 | 66 | 85 | 31 | 55 20.8 | 2058
125|167 | 221 | 14 | 210 | 14 |84 | 7 | 42| 2 26.0 | 26.0
15 | 20.0 | 256 | 11.5 | 245 | 115 [ 101 | 55 | 53 | 2(*2) 31.3 | 313
20 | 26.7 | 326 | 85 | 315 | 85 137 | 2(2) | 76 | 2(*3) | 30 | 1.5 4.7 | a7
30 | 40.0 | 467 | 55 | 456 | 55 |207 | 2(*3) |121| 15 | 54 | 1 | 32 | 05 | 625 | 62.5
40 | 53.3 | 608 | 2(*2) | 597 | 2(*2) |277| 2 |166| 1 | 78 | 05 | 49 | 05 | 833 | 83.3
50 | 66.7 | 749 | 2(*3) | 738 | 2(*3) | 348 | 15 |211| 1 [102| 05 | 66 | 0.5 | 104.2 | 104.2
75 11000 | 1101| 2 |1000| 2 [524| 1 [323] 05 [162] 0o [108] 05 | 156.3 | 156.3
100 | 133.3 1452 | 15 1441 | 15 [700| 05 [436| 05 221 | 0 |150| 0 | 208.3 | 208.3
150 [ 200.0 [2156 | 1 | 2145| 1 [1052] 05 |661| O |341| 0 |235| 0 |3125 | 3125
200 | 266.7 | 2860 | 0.5 | 2849 | 05 [1403| 0 |886| 0 |461| 0 |319| 0 | 4167 | 416.7
250 | 333.3 | 3564 | 0.5 | 3553 | 0.5 (1755 0 |1112] 0 |580| 0 |404| 0 |520.8 | 520.8
300 | 400.0 | 4268 | 0.5 | 4257 | 05 |2107| 0 [1337] 0 |700| o |48 0 | 6250 625.0
350 | 466.7 | 4972 | 05 | 4961 | 05 [2459] o0 [1562] 0 [820| 0 |573| 0 | 7292 | 729.2
400 | 5333 |5675| 0 | 5664 | O (2811 0 |1787| 0 |939| 0 |657| 0 |833.3] 8333
450 | 600.0 | 6379| 0 |6368| O |3163| 0 |2013] 0 |1059] 0 |741| o0 |9375] 9375
500 | 666.7 |7083| 0 |7072| 0 3515 0 |2238] 0 |1179] 0 826 0 |1041.7|1041.7
600 | 800.0 |8491| 0 |8480| 0 4219 0 |2688] 0 [1418] 0 |995| 0 [1250.0]1250.0
700 | 933.3 /9898 | 0 |9887 | 0 [4923] 0 [3139] 0 [1657| 0 [1164| 0 |1458.3|1458.3
800 [1066.7/11306] 0 [11295] 0 [5626] 0 |3589] 0 [1897| o0 [1333] 0 |1666.7|1666.7
900 [1200.0[12714| 0 |12703] 0 |6330] 0 |4040] o0 [2136] 0 [1502] 0 |1875.0]/1875.0
1000/1333.3/14121] 0 [14110] 0 7034 0 [4490] o0 2375/ 0 1671 0 |2083.3]2083.3

WD = The distance from the front of the lens to the object.
The values in the table are around the focal point of «, except as otherwise noted.

*1: WD=+4 mm

*2: Lens focal position is in the closest position. *3: Lens focal position is in the middle position.

21
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View Range Table - 2-Mega-pixel Digital Camera: ANPVC1210

Lens ANPVL502 ANPVL252 ANPVL162 Resolution

View Range f=50 mm f=25 mm f=16 mm um / Pixel

(mm)

Ver. | Hor. | wb | A@Rer | wp | AEPET | wp | ARRET | ver | Hor.
1 1.3 30 264 0.8 0.8
2 2.7 40 132 1.7 1.7
3 4.0 49 88 2.5 2.5
4 5.3 59 66 3.3 3.3
5 6.7 68 52.5 4.2 4.2

7.5 10.0 92 35 6.3 6.3
10 13.3 115 26 30 13.0 8.3 8.3

125 | 16.7 139 21 41 10.5 10.4 10.4
15 20.0 163 17.5 53 8.5 12.5 12.5
20 26.7 210 13 77 6.5 16.7 16.7
30 40.0 305 8.5 124 2(*1) 74 2(*1) 25.0 25.0
40 53.3 399 6.5 172 2(*2) 104 2 33.3 33.3
50 66.7 494 5 219 2(*3) 135 1.5 41.7 41.7
75 100.0 731 2(*4) 337 1.5 210 1 62.5 62.5

100 | 133.3 968 2 456 1.0 286 0.5 83.3 83.3

150 | 200.0 | 1441 1.5 693 0.5 438 0.5 125.0 125.0

200 | 266.7 | 1915 1 929 0.5 589 0 166.7 166.7

250 | 333.3 | 2388 1 1166 0.5 41 0 208.3 208.3

300 | 400.0 | 2862 0.5 1403 0 892 0 250.0 250.0

350 | 466.7 | 3335 0.5 1639 0 1044 0 291.7 201.7

400 | 533.3 | 3809 0.5 1876 0 1195 0 333.3 333.3

450 | 600.0 | 4282 0.5 2113 0 1347 0 375.0 375.0

500 | 666.7 | 4756 0.5 2350 0 1498 0 416.7 416.7

600 | 800.0 | 5703 0 2823 0 1801 0 500.0 500.0

700 | 933.3 | 6649 0 3297 0 2104 0 583.3 583.3

800 |1066.7| 7596 0 3770 0 2407 0 666.7 666.7

900 |1200.0| 8543 0 4244 0 2710 0 750.0 750.0

1000 |1333.3| 9490 0 4717 0 3013 0 833.3 833.3

WD = The distance from the front of the lens to the object

The values in the table are around the focal point of «, except as otherwise noted.

1
*2:
*3:
*4

Lens focal position
Around 0.3
Around 0.5
Around 1
Around 2
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View Range Table - Ultra Compact Camera: ANPVC1021

ens ANPVL3001 ANPVL1201 ANPVL0401 Resolution
View Range f=30 mm f=12 mm f=4 mm (um / Pixel)
(mm)

Ver. Hor. WD | Gap Adr?n’;ter WD | Gap Adrﬁfger WD | Gap Adria:]‘;ter Ver. Hor.
1 13 | 33 0 | 11001 21 21
2 27 15 | 07 20 42 42
3 40 | 50 1 35 6.3 6.3
4 53 | 58 0 3001 | 22| o 10 83 83
5 67 | 67 | 18 20 104 | 104
8 10.7 3% | 0 5 167 | 167
10 133 | 109 | 1.2 10 9 | 18 | - 208 | 208
13 17.3 12 | 15 | — 271 | 271
15 20.0 14 | 13 | — 313 | 313
18 240 | 176 | 12 5 18 | 12 | — 375 | 375
20 267 | 193 | 06 5 20 | 11 M7 | 47
23 307 | 219 | 0 5 23 | 10 | - 479 | 479
25 333 26 | 10 | - 52.1 52.1
30 40.0 10 | 18 625 | 625
35 46.7 127 | 16 729 | 729
40 533 144 | 15 833 | 833
45 60.0 161 | 13 938 | 938
50 66.7 178 | 13 1042 | 104.2
55 733 194 | 12 146 | 1146
60 80.0 | 531 | 0 | 5(1) | 211 | 1.1 1250 | 1250
65 867 | 573 | 0 | 5(1) | 228 | 1.1 1354 | 1354
70 933 | 658 | O | 5(1) | 245 | 1.0 1458 | 1458
75 100.0 | 658 | 1.9 — | 262 | 1.0 156.3 | 156.3
80 106.7 | 700 | 1.8 166.7 | 166.7
85 133 | 742 | 18 1774 | 1774
90 1200 | 785 | 1.7 1875 | 1875
95 1267 | 827 | 16 197.9 | 197.9
100 | 1333 | 869 | 1.6 2083 | 2083
150 | 200.0 | 1291 | 1.2 3125 | 3125
200 | 2667 | 1714 | 10 4167 | 4167
250 | 3333 | 2136 | 09 5208 | 520.8
300 | 400.0 | 2558 | 0.9 6250 | 625.0
350 | 466.7 | 2981 | 08 7292 | 7292
400 | 5333 | 3403 | 08 8333 | 8333
450 | 6000 | 3825 | 07 9375 | 9375
500 | 666.7 | 4247 | 0.7 10417 | 10417

*1: Replace the lens securing ring to use.

23
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2.3.2 Mounting a Camera

1.

Attach a lens to a camera.

Remove the camera cap and attach the selected
lens.

Protect the CCD (image sensor) from dust. And do
not touch the glass surface of CCD image sensor.

Fixing a Lens of Ultra Compact Camera

1.

2,

—/ VA
mo CAUTION

Rotate a lens securing ring, which fixes a lens to a camera, and place it at the appropriate position.

Screw the lens into it.
When you use adaptor rings, fix them to the lens before attaching the camera.

Rotate the lens securing ring to fix the lens.
Adjust the gap between the lens securing ring and the camera to be the size confirmed in the view range
table.

Lens Securing Ring

Adapter Ring

Use the mounting plate (insulation type) screwed to the camera to fixate the camera to the
installation point.

>

. When you directly screw the camera without a mounting plate, do not screw into the bottom of the
camera over 3 mm for 2-Mega and Quad-speed, and 1.5 mm for Ultra Compact camera.

. Keep the camera cable more than 100 mm away from a power cable and a power source cable.

. The side of the plate mounted is the bottom of capturing images displayed on the screen.
Regarding to Quad-speed Random camera and 2-Mega-pixel camera, it is the side of the face
where the plate is initially attached. Even if an image was captured upside-down or rotated by
90-degree, it is impossible to rotate captured images with the PV500. Be sure to mount it with
attention.

Be sure to electrically insulate to mount the camera.

Without insulation, the internal circuit might be damaged because the camera case connects GND of the
internal circuit if the electric potentials of the mounting point and the camera case are different.

Use the mounting plate (insulation type) initially attached on the camera to mount it in an electrically
insulated way.

24



2.3.3 Note on Mounting

Mounting a Camera

e Use the mounting plate (insulation type) initially attached on the camera to mount it in an electrically

insulated way.

Without insulation, the internal circuit might be damaged because the camera case connects GND of the

internal circuit if the electric potentials of the mounting point and the camera case are different.

e When you directly screw the camera without a mounting plate, do not screw into the bottom of the camera

over 3 mm for 2 Mega and Quad-speed, and 1.5 mm for Ultra Compact camera.

e The side of the plate mounted is the bottom of capturing images displayed on the screen. ¥line Regarding

to Quad-speed Random camera and 2 Mega-pixel camera, it is the side of the face where the plate is

initially attached. If an image was captured upside-down or rotated by 90-degree, it is impossible to rotate

captured images with the PV500. Be sure to mount it with attention.

Camera cables

e To prevent loading the cable, support the cable around the camera attachment and around the connector.

¢ Note on the followings when bending the cable.

- Do not bend at least 100-mm part of the cable from the base of the connector of the camera.

- The bend radius should be as below.

For Quad-speed, 2 Mega camera

100 mm or more

200 mm or more

100 mm or more

For Ultra Compact camera

Camera head cable Camera Cable

100 mm or more

200 mm or more

100 mm 100 mm 100 mm
or more or more or more
X _
Camera ccu ccu
head

25
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24 XGA Monitor Installation

Install a XGA monitor: ANPVM11021 as below.

Never block the ventilation slits of the XGA monitor.

1. Prepare a panel to attach a monitor.

Applicable panel thickness: 1 - 5 mm

2. Insert the monitor into the panel.

3. Attach the included attachment brackets to the monitor.

(4 places)

4. Screw the attachment brackets to fix the monitor to the
panel.
Tightening torque: 0.5 to 0.6 N/m

Keep 50 mm spaces around the XGA monitor to prevent the
cables from being damaged and to increase work efficiency.

193

26




25 Connecting Cables

2,51 Connecting Peripherals

1. Connect a camera to PV500.

Connect a camera cable with a camera
connector.

The camera cable has polarity. Connect the
cable at the end with a product number
sticker to the camera, and the end with a
ferrite core to the PV500.

Keep the camera cable more than 100 mm away
from a power cable and a power source cable.

Ferrite core

Buip pue uonejesugl 4L EEIES

Product number sticker

2. Connect a monitor to PV500.
Connect a monitor cable to “MONITOR” connector.

3. Connect a keypad.

Connect the designated keypad to “KEYPAD”
connector.

= ="0N"
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25.2 Connecting Power to XGA Monitor

Connect the power of 24 V DC to the terminal on the back side.

Use an insulated power supply with a built-in protection circuit as a power supply device to supply 24 V DC.

"_"illliJLIIf:‘ i

ar ar

(-] -]

®)
@l

f ________

Rated voltage: 24 V DC
Operating voltage range: 21.6 to 26.4 V DC
Power consumption: 1A or less

Applicable Solderless Terminal

Terminal screws are M3.

Screw the terminal block with tightening torque of 0.8 Nm.
Failure to do so might damage to the product.

It is advisable to use solderless terminals to wire.
Use wires of 0.5 mm? to 1.25 mm? diameter if you do not use a solderless terminal.

Manufacturer Shape Model No.  Applicable wire Tightening torque
R-type 1.25-MS3  0.25 mm?to 1.65 mm? 0.5 t0 0.6 N/m
A-type 1.25-B3A

JST Mfg. Co., Ltd.
R-type 2-MS3 1.04 to 2.63 mm?
A-type 2-N3A
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2.5.3 Connecting Power to PV500

Connect the power of 24 V DC to PV500 with the included power cable.

Do not supply power until every connection has completed.

Power Cable
The arrangement of the cables is as follows.

24VDCJ__+ Brown K
T —— Ble 2 [
& Green 1
Earth -

- Wire size: AWG18
- Cable length: 1m
- Twist the electric wires for noise reduction.

Connecting Power

1. Prepare a power supply unit which fulfills the following conditions and connect with the power
cable.
Conditions for power supply
- Power voltage: 24 V DC +/- 10 %
- Current capacity: 3.0A or more
- Insulated power supply with a built-in protection circuit

. Ensure to use the separate power supply for the PV500 from the power supply for power devices.

. Turn ON/OFF the power supply at the primary side. If you turn ON/OFF it at the secondary side, the
fuses of PV500 may melt down.

Correct Wrong
Primary 1 Secondary 24VDC Primary 1 Secondary 24VDC
T T
i Po:n.rer *+) F'oul'ver | (+)
100VAC ) Source PV500 10VAC | Source ’ PVS00
i ) i )
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2. Connect an earthing conductor.

. Do not share the grounding system with other devices.

. Install the PV500 as close to the ground point as possible and keep the ground wire short.

Correct

Imagechecker

Other Devices

Earth

Wrong

Imagechecker

Other Devices

1

. The power circuit of PV500 is insulated and you can ground the positive (+) terminal of 24V DC
power supply without fault.

. When connecting PV500 with the other devices such as PLC, do not ground the positive terminal of
the power supply of the device. If the power supply circuit of the device is not insulated, the
connection between the outer shell of the PC and the 0V-power supply may cause a short-circuit
condition and burnout.

Power N

3. Connect the POWER connector of PV500.

0V

Correct

24V +24 V

1

Earth

Mounting

late
fi' sulation
ype)

g

Ry

L)

X
N,

i

45

\)
&

Wi

e
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26 Supplying Power

Confirming Start

1. Supply the power after confirming that the all connections are correct.

The splash screen appears and then the default screen of RUN menu is displayed.

OFERATION VIEW AVOUT  TOOL FiH MEWL [
Type Mo. 000

Layoiad No, 00

Inspect ion Time

When you start the very first time after delivery, the dialog to select interface language appears.
Refer to the next chapter for more details.

If the monitor screen displays nothing, confirm the following statuses.
e Is power supplied to PV500 correctly?
e Is the power switch of the monitor ON?
e Does the monitor cable connect correctly?

M Refer told

You can change splash screen. Refer to page 337 for details.
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3.1

About Windows

3.1.1 Language Selecting Window (Ver.1.10 or later)

When you start the very first time after delivery, the English dialog to select interface language appears. You
can display multiple languages in Ver.1.10 or later of PV500. Select an appropriate language in this dialog.

Since the language can be changed in SETUP menu later as well, select your most accessible language for

now.

Switching Language: see page 327.

1.

2.

Turn on the power.
After the splash screen appears, the English dialog to select language is displayed.

Press the Enter key.

Settable languages are displayed.

Japanese

English

German

French

Spanish

Italian

Simplified Chinese
Korean

Traditional Chinese
(for Ver.2.00)

Paarese |
Tilt the ENTER key up/down to move the cursor onto nat ghow thik eindcs a1 the ract atari—e:
the language you want to use and press the ENTER
key.

Tilt the ENTER key up/down to move the cursor onto
the lower message and press the ENTER key.

The message says "Do not show this window at the next
start-up."

Pressing the ENTER key checks the check box and the
window does not appear from the next startup.

The English dialog appears also at the next startup without checking it.

Even if the check box is not checked, the language selecting window will not be displayed after you change
the setting of "General" in SETUP menu including language.

Tilt the ENTER key up/down to select “OK” and then press the ENTER key.

RUN menu is displayed on the screen.

If you make an operation not to display the language selecting window such as selecting "Do not show this
window at the next start-up.", you cannot display it again. In this case, make setting from “TOOL” >
"General" > "Language" in SETUP menu to switch language.

34



3.1.2 SETUP Menu and RUN Menu

About windows
PV500 has two windows; RUN menu for performing inspections and SETUP menu for making settings such as
inspection conditions.

When power is turned on, RUN menu is displayed. To make a configuration, switch to SETUP menu with
Ope/Set Switch of the keypad. As a default setting, switching to SETUP menu stops operation. You can change
the setting to operate in SETUP menu as well.

RUN menu

In RUN menu, you can change its layout (type, size and position of displayed windows). Also, you can choose
the colors of each area of display (common to SETUP menu).

1 [sTRilEs vilw
Tyoe Ho.DIZ

2 —_—
Layoul No.03

d—s

uonesadQ oisegge

c—JOKM |
I
d — ]
HHE OREE
8 — -
Fo——a
1 Menu bar Displays the menu to set in RUN menu.
2 Information display area
a Information Displays the current type, display pattern and the status of the
PV500.
b READ END signal Displays the status of READ END (REND) signal.
status ON: Green, OFF: Black
c Total judgementresult  Displays the result of judgement formula registered as Total
Judgement.
d |/O terminal status Displays the status of OUT 0 - 7.
ON: Green, OFF: Black
e Time Displays inspection time and cycle in ms unit.

(For details of each time, see page 293.)
3 Message area Displays the message to inform.
Example)
* The setting was updated.
» The voltage of the attached battery became lower.

4 Display type Displays "RUN MENU".
(Indicates the current window is RUN menu.)

5 Status Displays the status operating (RUN) or pausing (STOP).

6 Screen window  This is a window to display an image. In addition, a data R/W window which shows data
can be displayed in the area.

7 Key guide Displays the operations of each key on the keypad.
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SETUP menu

In SETUP menu, the display changes depending on operation. You can choose the colors of each area of

display.
1— ( °
FERATION EWVIRDSMENT  TPFE IVEREND T P N e | — ﬁ
2 —— Pan il ion A I Area Size Adj - Proprocoss
Chacker Type I
Lomnector [Gra. bde.)
3 e
Chocker Ho ] EEADY
0T Mo Wame
il
i?
1k
g
[
Lo
oo
it
ik}
mn
[100]
[l F3 2l
Sel Mo, 1/ 1000
d s e

1 Main menu

Displays the menu to set in SETUP menu.

2  Sub menu

Displays a submenu of the menu selected in the main menu.

3  Setting windows

Setting windows displayed in the upper left of the screen. The above
image is an example of screen displaying the checker setting window

4  Message display area

Displays the message to inform.

Example)

The setting was updated.

The voltage of the attached battery became lower.

5 Display type

Displays "SETUP MENU".
(Indicates the current window is SETUP menu".)

6  Status

Displays the status operating (RUN) or pausing (STOP).

7 Information display area

Operating type number and setting type number

The status of READ ENDO - READ END3 signal when continuing
running.

Inspection time and cycle (unit: ms)
(For details of each time, see page 295.)

8  Screen window navigator

Displays the range currently shown on the screen window in light blue.

9 Screen window

Displays a camera image.

10 Key guide

Guide for the keypad.
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Switch between RUN Menu and SETUP Menu

(OPE/SET Switch)

To switch the window from RUN menu (default window) to SETUP menu, operate the OPE/SET switch on the
keypad. Operate in the same way to return to RUN menu.

RUN Menu (default)

=

SETUP Menu

OpeiSet Swich

Entering a Password

When you switch the window from RUN menu to SETUP menu, a password may be requested to enter.

This is the function that prevents undesired setting changes by mistake. A password can be set from
ENVIRONMENT menu in SETUP menu.

M Refer told

For the information of setting a password to switch to SETUP menu, refer to page 312.

1. Snap the OPE/SET switch
in RUN menu.

Password window is
displayed.

2. Enter a password.

Use the software keyboard.

3. Select "Login".

Entering the correct
password will switch the
window to SETUP menu.

Tvpo Ko, D00

Layoul Ma.00

Pazaward 1% 5ol
Emlar password,
r Do nal requeal & panaword evary |ime,

Login

ajn].
I|d
Tvlw

il

W W
LT

PV Y =y

“Do not request a password every time.”
Check this item to switch to SETUP menu without entering a password. However, after you reboot PV500, it

requests a password again.
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3.2 Basic Key Operation

3.21 Selecting ltems and Inputting Values or Characters

Selecting an Item

To select a menu or a value of an item, follow the instructions below. This manual describes this operation as
“select xx”.

1. Move the cursor to the menu or value you want to set Bt e

by tilting the ENTER key on the keypad it .
upward/downward/left/right. - =

2. Press the ENTER key.

The highlighted menu or value at the step 1 is selected.

Inputting Values

1. Select a box to Input value.

2. Tilt the ENTER key on the keypad upward/downward to pUMOuES L Ve
change and specify the value. | | ‘
By tilting the ENTER key left/right, you can change the digit [ 0000000, 000 | ;‘” \
position of the inputting value. 1 }f‘
3. Press the ENTER key. "

The value that you specified at the step 2 is fixed.

Inputting Characters

Input characters in a title or comment field of Type, Checker, Layout, Numerical Calculation, or Judgement and
a text of Data R/W using the software keyboard.

With the setting simulation software PVWIN, you can input the characters that are not on the software
keyboard.

—
1. Select a box to Input characters. N EAE Slajrielojof.|_|=|+«| 8BS
o . Aln Flojnlon[afulu[w]-] oR
A software keyboard is displayed. Depending on menus, W0 STl v|w|xiv]|Z]=
you need to press the FUNC key to show pop-up menu alblecfdlelt|afh]i|ilu]t|m]|/
and select the item to input them. nlofofalrlaltfulviwlelw[e]:
. ARODOOORnGRnE
= =

2. Input character one by one.

To select characters, move the cursor onto the character to input and press the ENTER key.

To input a space, select a blank key at the lower left.To delete characters, select the right/left arrows and
move the cursor onto the character to delete. Selecting “DEL” deletes the character. Selecting “BS” deletes
the previous character.

3. After inputting is completed, press the ENTER key.

The specified characters are determined.
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3.2.2 Selecting a Display Image (Image Menu)

An image captured with the connecting camera is displayed on the Screen window. You can choose a camera
image and an image type to display. Select them from Image Menu.

The information including camera number or type of the image displayed on the screen windows are displayed
in the screen window bar. As you change the camera number or image type, the display of the bar is updated.

Displaying Image Menu
In SETUP Menu

1.

Press the F1 key of the keypad.

In SETUP menu, Image menu is
displayed.

Whenever “F1: Image Menu” is shown in
the key guide, Image Menu can be
activated.

But, some items of Image Menu may be
grayed out to limit changing the settings
depending on windows.

The transparency of the background of
setting dialog window can be changed.
Refer to page 320 for details.

In RUN Menu

1.

2.

Press the F1 key of the keypad.

B L A

Eeloct Camera |

Tull Zcresn

The screen number list is displayed to select window.

Select a screen number to set.

Image menu is displayed.

In RUN menu, the menu includes the items to set size and position of screen other than how to display

images.

Selecting a Camera Image

1.

Select “Select Camera” from Image
menu.
Settable camera No.s are displayed.

Select the camera No. to display.

The image on the screen window is
replaced.

In the screen window bar, the information of

the displayed image is updated.

Fazaward

Bening Twee Bs.

Satting Tyee Be, @
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Selecting an Image Type
Select how display the image captured by a camera on the screen window.

SETUP Menu

RU

Op

Camera No.

N Menu
Camera No.

tions
Memory/Live

Gray/Binary

NG Image
(only for RUN
Menu)

Preprocess

-+ Memory —+ Gray -+ Preprocess: No
| | L Preprocess A-E — Step: 1st — 10th
I I
| L Binary (Slice Level - Preprocess: No
A-2)
| L Preprocess: A-E — Step: 1st — 10th
I
L Live — Same as “Memory”
- Preprocess: No

r— T —

-

Memory -+ Gray
| Preprocess A-E
I
L

Binary (Slice Level —+— Preprocess: No
A-Z)
L Preprocess A-E

Live — Same as “Memory”

NG Image -+ Latest =
|  Previous F Same as “Memory”
L Before the Previous -

An image stored in a memory for inspection. The image does not

*  Memory:
change even if you cover the lens or uncover it.

. Live: An image changes in real-time. When you cover the lens with
your hand, a captured image will be darker, while it will be lighter
when you uncover it.

- Gray scale: A gray image in 256 gray levels captured by a camera.

+ Binary: A binarized image in black and white based on a gray image.

M Refer to[J

For details, refer to Chapter 4.6.1 “Binarizing an Image (Slice
Level)’, page 70.
Displays a memory image when the result of a judgement formula registered as Total
Judgement is "NG". Select from "Latest", "Previous", and "Before the Previous".

« Latest: Displays an image of the latest NG total judgement.

«  Previous: Displays an image of the previous NG total judgement.

« Before the Previous: Displays an image of before the previous NG total judgement.

A preprocessed image can be displayed when using the function.

« No: Displays an image before preprocess.

« AtoE: To select a Preprocess Group.

+ Step: 1stto 10th Displays an image preprocessed by the set step of the selected
(only for SETUP preprocess group.
Menu) Example) When 10 steps are set in preprocess group A

Selecting "3rd" for preprocess step displays the image
preprocessed by the 3rd step, and inspects on the image
preprocessed by the 10th step.
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Selecting Image to Display on Screen Window in SETUP

Menu

S T N &

Select “Memory / Live” from Image menu.

The selection screen is displayed.

Select Memory or Live in “Memory / Live”.

Select Gray or Binary in “Gray / Binary”.

Press the Cancel key.

Select "Preprocess”.

The preprocess selecting screen is displayed.

Select a Preprocess group (A to E) in “Preprocess”.

Set "Step" under the item when you selected A to E for
"Preprocess".

Press the CANCEL key.

Now you completed selecting a type of image to display
in SETUP menu.

Memory/Live [Live -]
Gray/Binary [Gray Scale -]

Selecting Image to Display on Screen Window in RUN Menu

1.

Select “Memory / Live” from Image menu.

The selection screen is displayed.

Select Memory, Live, or NG Image in “Memory / Live”.
When you selected "NG Image", then select when the NG

of the image occurred from "Latest", "Previous", and
"Before the Previous".

Select Gray or Binary in “Gray / Binary”.
Press the CANCEL key.

Select "Preprocess” to set a preprocess group.

Press the CANCEL key.

Now you completed selecting a type of image to display in
RUN menu.

Preprocess
Step st -]

Memory/Live NG Image -]
NG Image  [Latest -]
Gray/Binary [Gray Scale -]

Preprocess o ]
MEmary iNo

Preproce E
Pattern Disp
1]
E

Scroll

Y|
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3.2.3 Zooming In/out Image (Image Menu)

Displayed camera image can be zoomed in/out. In RUN menu, you can change the size and position of the
screen.

Specifying Magnification (Zoom In/out)
You can change Magnification between 2% and 400% by 1%.
Magpnification 100% indicates the status displayed in the following size.
. When using Quad-speed / Ultra Compact Camera: 640 x 480 pixels
. When using 2-Mega-pixel Camera: 1600 x 1200 pixels

1. Select “Magnification” from Image menu.

The screen of magnification setting is displayed.

2. Tilt the ENTER key up/down to change the
magnification and then press the ENTER key.
Pressing the ENTER key displays the image in
the specified magnification.

To change the magnification again, press the
ENTER key.

3. After setting is completed, press the s
CANCEL key. >iinin sie

Scrolling
When displaying a zoomed in image, only a part of image can be shown. To show the nondisplayed part, use
the scroll function.

1. Select "Scroll".
The SHIFT key is activated.

2. Tilt the ENTER key to scroll the image.

The position of the current image in the whole
image is displayed in the upper screen. Use it to
make the setting.

Pressing the SHIFT key while you operate
makes the scrolling speed faster.

3. After displaying a desired image, press the
CANCEL key.
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Displaying Image Full-screen (Full Screen)

This is the setting to display an image full-screen regardless of size of a screen window.

1. Select "Full Screen"”.

The image is displayed full-screen. In SETUP menu, the image is displayed in 100% for Quad-speed/ Ultra

Compact camera and in 40% for 2-Mega-pixel camera.

In RUN menu, because the size of screen window can be changed, the aspect ratio of a window might be

different from the ratio of an image. In this case, the image will be displayed adjusting to the smaller side.

Resizing Image in 100% (or 50%) (Optimize Size)
(Only for RUN menu)

The screen window is changed into the size that can display an image in 100% for Quad-speed/ Ultra Compact

camera and in 50% for 2-Mega-pixel camera.

1. Select "Optimize Size".
The size of the screen window is changed.

3.2.4 Specifying Checker Area

Set an inspection range and a range excluded from inspection with “Area” function. The inspection range is
"Inspection area” and the range excluded from inspection is “Mask area”. Area can be set in the following

shapes.
Rectangle Ellipse Circle

(Plane scan)
Arc

Line (Line Scan) Broken line

e %l

Depending on checker type, some shapes cannot be set.

Specifying an Inspection Area
Rectangle (Plane scan)

1. Select “Rectangle” or “Plane” from “Change Shape” menu.

2. Select "Change".

Now you can draw an area.

3. Move the whole rectangle.
Tilt the ENTER key to move the whole rectangle.

Tilt the ENTER key pressing the SHIFT key to move the area by 10-pixel.

(You can use the SHIFT key also in setting of a start/end point.)
After moving is completed, press the ENTER key.

Polygo

n

(Triangle to 64-gon)
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4.

5.

6.

Set the start point (a square mark) of the rectangle.

Move the start point by tilting the ENTER key and press it to determine the position.

Set the end point (a filled square mark) of the rectangle.

Move the end point by tilting the ENTER key and press it to determine the position.

Set the angle of the area.

Set the angle combining the following methods.
- ENTER key: Up/Down = Rotates by 1 degree.
- SHIFT key + ENTER key = Rotates by 0.01 degree.

Press the ENTER key to determine the angle. Now, area setting is completed.

Circle/ Ellipse

To draw a circle, set a start point and an end point of the circumscribed rectangle of the circle.

1.
2.

Select “Circle” or “Ellipse” from “Change Shape” menu.

Select "Change".

Now you can draw an area.

Move the area.
Tilt the ENTER key to move the area.

Tilt the ENTER key pressing the SHIFT key to move the area by 10-pixel. (You

can use the SHIFT key also in setting of a start/end point.)

After moving is completed, press the ENTER key.

Set the start point (a square mark).

Move the start point by tilting the ENTER key and press it to determine the
position.

Set the end point (a filled square mark).
Move the end point by tilting the ENTER key and press it to determine the
position.

Now you completed drawing a circle.

Set the angle of the ellipse.

Set the angle combining the following methods.
- ENTER key: Up/Down = Rotates by 1 degree.
- SHIFT key + ENTER key = Rotates by 0.01 degree.

Press the ENTER key to determine the angle. Now, ellipse area setting is
completed.
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Polygon

To draw a polygon, add vertices to a rectangle.

1.
2.

Select “Polygon” from “Change Shape” menu.

Select "Change".
Now you can draw an area. A rectangle is displayed when you set an area for the first time.

Move the area.

1
Tilt the ENTER key to move the area. :
Tilt the ENTER key pressing the SHIFT key to move the area by 10-pixel. (You 1
can use the SHIFT key also in vertex setting.) L u

After moving is completed, press the ENTERkey. 777

Set the position of a vertex.

The vertex in a square can be modified. Move the vertex by tilting the ENTER \
key and press it to determine the position. '
The square mark shifts to the next vertex and now you can set the next vertex. \
Repeat this operation until the final vertex.

Increasing the Number of Polygon Vertices

1.
2.

Select "Change".

Press the FUNC key at the point where you want
to add a vertex.
The menu adding/deleting vertices is displayed.

Select "Add Vertex". -

A new vertex is added about the middle position
between the currently selected vertex and the next
vertex.

Adjust the position of the added vertex. After adjusting is completed,
press the ENTER key.

The square mark shifts to the next vertex and now you can set the next
vertex. Repeat this operation until the final vertex.

Adjust the position of the added vertex.
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Deleting a Vertex of Polygon

1. Select "Change".

2. Press the ENTER key repeatedly until the vertex you want to delete turns to be modifiable (the
square is on the vertex).

3. Press the FUNC key.
The menu adding/deleting vertices is displayed.

4. Select "Delete Vertex".
The vertex you selected is deleted.
The square mark shifts to the previous vertex. Press the
ENTER key and adjust vertices

Line Scan

1. Select “Line” from “Change Shape” menu.

2. Select "Change".
Now you can draw an area.

3. Move the area.

)=

Tilt the ENTER key to move the area. O - '_‘_ S
Tilt the ENTER key pressing the SHIFT key to move the area by 10-pixel.
(You can use the SHIFT key also in setting of a start/end point.)

4. Set the start point (a square mark). '3‘- - _
Move the start point by tilting the ENTER key and press it to determine the B——-m
position.

5. Set the end point (a filled square mark). —

Move the end point by tilting the ENTER key and press it to determine the =N
position.

Modifying an Inspection Area (when adding a mask
area)
When a mask area is set, the inspection area to edit is needed to select.

1.

Select "Change".

The inspection area is displayed in orange.
Tilt the ENTER key upward/downward to display the area you want to edit in orange and press the ENTER
key. The area will be modifiable.

Press the ENTER key to select the inspection area.
Edit the inspection area.

After editing is completed, press the CANCEL key.




Setting a Mask Area
Up to 16 mask areas, where checker does no inspection, can be set in an inspection area. (Some checkers
cannot set a mask area. For details, see the descriptions of each checker.)

Setting a Mask Area Inside mask area is
excluded from inspection.

Setting — Mask area Inspection area
inspection area

Adding a Mask Area

1. Select "Add Mask" in “Area Setting”.
2. Select a mask shape to add.

3. Select "Change".

The inspection area is displayed in orange.

4. Tilt the ENTER key upward/downward to display the area in orange.

5. Draw a Mask Area

For details, refer to page 43, “Drawing an Inspection Area”.

6. After drawing is completed, press the CANCEL key.

Editing a Mask Area

1. Select “Change” in “Area Setting” window.

The inspection area is displayed in orange.

2. Tilt the ENTER key upward/downward to display the area in orange and press the ENTER key.

3. Edit a Mask Area.

For details, refer to page 43 “Drawing an Inspection Area”.

4. After drawing is completed, press the CANCEL key.

Deleting a Mask Area

1. Select "Delete Mask" in “Area Setting”.

The mask area is displayed in orange.

2. Tilt the ENTER key upward/downward to display the area to delete in orange.

3. Press the ENTER key.
The mask area will be deleted. To delete plural mask areas, repeat this operation.
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3.2.5 Copying the Screen Display (Print Screen)

In almost screens, whether RUN menu or SETUP menu, the contents displayed on the entire screen can be
copied and output to a SD card. The images are saved as bitmap.

Destination can be changed to Ethernet to save the images directly into a PC.

1. Display an image to copy.

2. Hold down the FUNC key for two seconds or more.

In the key guide field, a message of “PRINT SCREEN" appears and the screen is copied.
When the message disappears, printing the screen is complete.

If the message does not appear, an image cannot be copied in the current screen.

About Image File Name
Example of file name: 071215_150848 0.bmp

Saving image file name consists of date; 6-digit (YYMMDD), time; 6-digit (HHMMSS), and image number;
1-digit (N). Between each of the information, “_" (underscore) is inserted.

. Date and Time:
Calendar data of PV500

. Image number:
0 to 9. Numbered consecutively within the same hour.

About Save Folder of Image Files
For SD card: /Panasonic MEW Vision/PV500/Screen
For Ethernet: Specify with Image Receiver.

Changing Destination of Image Files

1. Select "ENVIRONMENT" > “INPUT / OUTPUT” from the menu bar.

The screen of communication setting is displayed.
2. Select "Print Screen".

3. Select "Destination".

SD card (default): Saves in the SD card inserted in PV 500.
Ethernet: Outputs to Ethernet. Saves in devices such as a PC connected with an Ethernet cable.
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Chapter 4

Setting Inspection Conditions
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4.1 Procedure for Setting Inspection

Set the inspection conditions in SETUP menu in the following order.

Select a product type No. (Type Switch)

page 51
Set camera type and capturing conditions age 54
(ENVIRONMENT > Camera, TYPE > Type Setting) pag
Select Execution Mode condition age 65
(TYPE > Type Setting) pag
Capture an image page 69
Preprocess the image to be appropriate for inspection age 70
Slice Level, Preprocess Pag
Set an inspection
" . . . page 79
Checker, Position Adjustment, Area Size Adjustment
Calculate the measured data
- Geometry Calculation page 198
- Numerical Calculation page 210
Total Judgement
9 page 225
Judgement
Display detection results with figures or characters on
the screen window page 234
Character/Figure Drawing
Output Setti
utpu . ettings . page 251
Output judgements, calculated data, and images
Save setti Save, Read
\" : ings (Save, Read) page 268
Save in the save memory of PV or a SD memory card
Set as necessary.
Display inspection results during inspections and
change the setting values* (Data R/W)
. . . page 271
(* The settings of checkers, numerical calculations, and
judgements)
Display a fixed shape on the screen window
page 289

Marker Display
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4.2 Selecting a Product Type No.
421 Whatls a Product Type?

Product Type is a group of settings which are necessary to execute an inspection such as image capturing
setting of camera, and conditions of inspection area and inspection method. Multiple types can be registered.
You can continue inspections only by switching to (calling up) the registered type if you need to inspect on the
object with different conditions.

Regarding types No.0 - 255 as a set of data, PV500 saves up to 100 sets of data in “Storage Space in PV500”.
The data can be also saved in a SD memory card.

Every time PV500 starts up, it reads one data from the storage space in PV500 to the execution memory .
And, it calls up a product type 2 from it to set inspection conditions and execute inspections.

Type switching, data calling up to the execution memory, and data saving from the execution memory to the
storage space in PV500 or a SD memory card can be executed by inputting 1/0O signal or sending a command
from an external device.

Storage Space in PV500 Execution Memory SD memory card (Max. 32 GB)
(Max. 470 MB) ¥¥Panasonic MEW Vision ¥ PV500 ¥
SetData

Read data of Read data of
o specified ber
Area No i Area No.00 V

+ Environment data
» Type 0-255 (Max.8MB)
 Template area for...
Camera 0+1(Max.20MB)
Camera 2+3 (Max.20MB)

* Environment data

* Type 0-255 (Max.8MB)

+ Template area for...
Camera 0+1(Max.20MB)
Camera 2+3 (Max.20MB)

» Environment data

* Type 0-255 (Max.BMB)

» Template area for...
Camera 0+1(Max.20MB)
Camera 2+3 (Max.20MB)

Specify number and save Specify number and save

M Refer told

e *1) About how to specify the data to read (Area No.) from the storage space in PV500 at startup, see
chapter 7.2.1 (page 325).

e *2) About how to specify a type to read at startup, see page 52.
e About how to save/read the setting data, see chapter 4.17 (page 268)

If the data amount of types reaches to the maximum capacity of the setting data area, not all of 256 types may
be created. If the storage space in PV500 used up its maximum capacity, not all of 100 data may be created.

You can confirm the free space for Type data and storage space in PV500 in "Free Space for Setting Data" and
"Free Storage Space in PV500" from “TOOL” > "Information”. (page 335).

4.2.2 Selecting a Product Type

Adding/switching a Product Type

1. Select "TYPE" > “Select Type” from the menu bar.

Type selecting window is displayed.

Current Tyse We, il
Type Ma. af Stariue 000
2. Select a product type No. Tyon Title
The selected type No. is displayed in the “Current Type No.” | B e
field. ___m i
oz
Selecting a type with blank Type Title field adds a new type. -a

In this case, input a title as the following procedure.
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3. Press the FUNC key and select “Enter Title” from the displayed menu.

A software keyboard is displayed.

4. Enter a title and select “Enter” on the keyboard at the last.

The entered title will be displayed in “Type Title” field.

Setting a Type to Be Read at Startup
The type to be read at PV500 startup can be specified. This setting can be operated from ENVIRONMENT, and
also the type switching window. If you change the setting in the window, the setting of ENVIRONMENT is also
updated.

1.

Press the FUNC key in the Type selecting window.

The pop-up menu appears.

Select “Type No. at Startup”.

The last Type No. (default):

Reads again the type selected right before turning off
the power. The setting is done if you select this.
Selected Type No.:

Reads the type No. specified after.

Specify “Selected Type No.”.

After setting is completed, press the CANCEL key.

Save the data.
About how to save it, see page 268.

Copying Product Type

1.

2.

In type selecting window, move the cursor onto the product type which you want to copy.

Press the FUNC key and select “Copy” from the
displayed menu.

Move the cursor onto the product type which
you want to paste.

Press the FUNC key and select “Paste" from the
displayed menu.

The copied type is pasted.

DPERATION  EWVIRORMMENT (NENBEN |RSPECTION SOvESRERD  TOOL
Type Zeiling

Marker Display

Data R

LLIFS
ooo

bl il
Enfer Tille>
SEnler Tille»

<Enter Title>

LRI LG

Dits @)W

Teps 11014

an Yen
Ll Tas
[ ih] Yeu
Lol
[

(=4

Iyoa Setiisg  Marhar Biselay
Curvwst Ty Ba o
Typs Mo, &l Blariue 030

Iyws Mo, b Slariwn  Saleciod Tyom Bs. ]

Selncl Ty N, [

i

L

DPERATION  EMVIRORMENT [NENREN |KSFECTION SWESEMD T
Type Selfing Marker Display

Data R

Troe Ho, a1 Slarte

ooz
ooo

ed Mo, [Common Selling ypi [ille
1] Yes <Enter Title>
)] Yes <Enter Title>
1] Yes <Enter Title»

If the type already exists in the destination, the message of overwrite confirmation appears.
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Deleting a Product Type

In type selecting window, move the cursor onto the product type which you want to delete.
Press the FUNC key and select “Delete” from the displayed menu.

Select “Yes” following the displayed message.

The type is deleted. If you select “No”, deleting is not executed.

Deleting All Product Types

All crated product types can be deleted at a time. When “Template Registration” is set to “Common”, you can
select execute or not separately for initializing all types and clearing all common templates.

Note that once you initialize all types, you can never restore them.

1.

2.

Select "TYPE" > “Initialize” from the menu bar.

The message confirming initialization appears.
If you select “No”, initialization is not executed.

Select "Yes".

After all types are initialized, “Type No.000” is newly created.

When “Template Registration” is set to “Common”

Select "TYPE" > “Initialize” from the menu bar. The window to choose whether to initialize all types
or not is displayed.

To initialize all types, select “Yes”. Not to initialize them, select “No”. Selecting “Yes” initializes all
types at the time.
The window to choose whether to clear all common templates or not is displayed.

To delete all common templates, select “Yes”. Not to delete them, select “No”.

The table below shows the data that are initialized (or deleted) by selecting the option of the windows.

Initializing all Deleting all Data initialized or deleted
types common template
No & No None
No & Yes Common templates
Yes & No All types
Yes & Yes Common templates and all types
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4.3 Setting Capturing Conditions of Camera

Set conditions of capturing an image of an object.

Camera Type:

Four cameras (or two cameras) of three types can be connected. Set a type of camera for each connecting
camera ports.

Camera Trigger:

When connecting multiple cameras, you can select Common Trigger or Individual Trigger. Common Trigger
captures images simultaneously by all cameras and Individual Trigger captures them at separate timings.
Selecting Common Trigger allows using Detect Trigger function which detects whether an object is in the
inspection area.

Capturing Condition for Each Camera
. Shutter speed: page 59.
. Camera gain: page 59.
. Capture delay: page 60.
. FLASH delay, FLASH span: page 60.
. Partial imaging: page 61.
e  Calibration: page 62.

Error if Checker Area outside Image:
This function cancels the checker when its area is outside a captured image.

On camera trigger, capturing condition of camera, and the error if checker area is outside the image, you can
set individually for each type other than using common setting.

4.3.1 Selecting a Camera Type (ENVIRONMENT)

PV500 provides for three types of cameras and can connect two cameras or four cameras. Set a type of
camera connecting to each camera port. (You can use two or three types of cameras at the same time.)

Selecting a Camera Type

1. Select "ENVIRONMENT" > “Camera” from the menu bar.

2. Select "Camera".

Camera setting window is displayed.
PV500 recognizes the connecting cameras at startup and displays their types in “Connected Camera” field.

3. Confirm that the types for “Connected Camera” and “Camera Type” are the same.
If they are different, select a correct camera type in “Camera Type”.

The confirmation message appears. Selecting “Yes” changes the camera type.

If the types for “Connected Camera” and “Camera Type” are different, an image cannot be captured

correctly.

- Changing camera type initializes capturing conditions of cameras. It is advisable to set the correct
camera types before setting capturing conditions.
Switching camera type between Quad-speed camera and Ultra Compact camera does not clear
capturing conditions.
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Setting Polarity of FLASH Signal

PV500 sends a FLASH signal which notices the timing of light emission to a strobe lighting. Four terminals
(FLASH 0-3) are provided for four cameras. The polarity of the FLASH signals can be selected for each
camera.

1. Select “FLASH Polarity”.

2. Select polarity of FLASH Signal.

“ON at Low” (default): Turns on FLASH signal along with the timing of image capturing.
“ON at High”: Turns off FLASH signal along with the timing of image capturing. (In other cases, the signal is
ON.)

M Refer told

The span of Flash signal ON and the delay time to ON can be set for each Type and Camera.
Refer to Chapter 4.3.4 for how to set them.

4.3.2 Setting Individual Capturing Condition by Type

Follow the procedure described below to set an Individual capturing condition for the type which is currently
being set.

1. Select "TYPE" > “Type Setting” from the menu bar.
2. Select "Camera".

3. Select "No (Individual)” for “Common Setting”.

Now, the setting you are going to set applies only to the currently setting type.

To return to Common Setting

1. Select “Type Setting” > "Camera".

2. Select "Yes (Common)" for “Common Setting”.

If the type set to use common setting already exists, the setting condition of the type will be copied to or
overwritten the current type.
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4.3.3 Selecting Capture Timing (Camera Trigger)

When using multiple cameras, images can be captured at separate timings by inputting a start signal to the
cameras. This is "Individual Trigger”. On the other hand, the trigger starting image capturing with multiple

cameras simultaneously is “Common Trigger”.

Processing image of “Individual Trigger”
(in the case of two-camera connection)

Processing image of “Common Trigger”
(in the case of two-camera connection)

Image Capture
co Execute 110 | Seriallimage
Checkers | Output| Synchronous
[ Image Capture P y Output
| Cc1
I |
" To |

START 0-3 signals correspond to camera 0-3. After
capturing images of all cameras, checkers and
result output are executed.

To: Individual Trigger Timeout
If image capture of all connecting cameras is not
started after inputting the first START signal and
within the time of set timeout period, Timeout error
(ERRORQO signal output) will occur and the
inspection will be terminated.

1. Set“Camera Trigger” in “Camera” window.

[Common] (default):
[Individual]:

[Detect Trigger (common)]:

Image Capture
Cco Execute | /0 | Serialiimage
Checkers |Output | Synchronous
ImageCC;aptue Output

Inputting START 0 signal starts capturing an
image.

Although image capturing times are different when
connecting different types of cameras, checkers
and result output are executed after all cameras
have completed image capturing.

All cameras capture images at the same timing.
Each camera captures an image at individual timing.

All cameras capture images at the same timing. If Position Adjustment

No.0 is OK, other checkers are executed and results are output. Until
Position Adjustment No.0 becomes OK, image capturing and Position
Adjustment No.0 will be executed repeatedly.

2. When you selected [Individual], select whether you use [Individual Trigger Timeout] or not.

If you select [Yes] (default), set a timeout period.

Timeout period value can be set within 1 to 10000 ms (default: 5000ms).

*1) When Live image is displayed, a delay time occurs until starting image capture after inputting the START

signal.

Decide the timeout period considering this delay time. Refer to page 358 for details.
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Restrictions on when waiting for Individual Trigger

Note the following restrictions on when waiting for Individual Trigger (at the time of "To" in the above figure)
without using the timeout function.

"Type Switch" and "Read Setting Data" with signals from the external device

Type Switch or Read Setting Data will be executed if the signal of Abort Inspection/Process or the signal of the
rest of Image Capture is input within 10 seconds from input of Type Switch signal or Read Setting Data signal. If
10 seconds passed, Type Switch or Read Setting Data will be canceled and ERROR 1 signal will be output.

When Individual Trigger Timeout function is employed, Type Switch or Read Setting Data will be executed after
the period of the Timeout passed.

Type Switch with the keypad in RUN Menu
Execute Type Switch.

If the signal of the rest of image capture is \ 4

input within 10 seconds from the execution

of Type Switch, the type will be switched at You camnol $wilch to RUN sena when an individual Brigger is being recelved.

the time. If the Signal of image Capture is Cancal individual triggor and switch to RUN menu?

not input after 10 seconds passed, the ¥l w |

message on the right appears.

W After 10 seconds

Yes: Discards the images already captured, cancels Individual Trigger, and switches Type.
The status will be the one to start an inspection again from the beginning.

No: Cancels the operation of Switch Type, and returns to the state of waiting for
Individual Trigger.

Not select: The state will be the one of waiting for Individual Trigger displaying the message. If the

(Keep displaying the  signal of the rest of image capture is input, the type will be automatically switched.

message)

Switching to RUN Menu form SETUP Menu

Switching to RUN Menu from SETUP o
Menu displays the message on the right. lUse the setting data of SETUP to operate (RUN Mode)

1) Yes No

If the signal of the rest of image capture is

input within 10 seconds after selecting W Ater 10 seconds
"Yes", the screen will be switched to RUN

Menu at the time. st e T o ff o o ol e e s
If the signal of image capture is not input o . |

after 10 seconds passed, the message on
the right appears.

Yes: Discards the images already captured, cancels Individual Trigger, and switches to RUN
Menu. The status will be the one to start an inspection again from the beginning.

No: The state will be the one of waiting for Individual Trigger in SETUP Menu.

Not select: The state will be the one of waiting for Individual Trigger displaying the message in

(Keep displaying SETUP Menu. If the signal of the rest of image capture is input, the screen will be

the message) automatically switched to RUN Menu.

*1) Only when changing the setting in SETUP Menu.
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About Detect Trigger (common)

This function detects an inspect target inside Image capture Position Adjustment ~ Execute
the inspection area with Position Adjustment fmmmmmmmms . No.0 inspection
No.0. It repeats image capturing and execution ! i

of Position Adjustment No.O until the Position 1 ‘ >

Adjustment detects the target (Judgement =
OK), and then other checkers are executed
and results are output. (“Execute inspection” in

the figure on the right.) 2 - >
i | Execut
3 i - ! 4 P> inspectign

In Continuous Inspection
After an inspection is complete, the device Image capture Position Adjustment ~ Execute
executes image capture and Position oo inspection
Adjustment No.0 again. !

The next inspection is not executed if the 1 ' >
following judgement of Position Adjustment L]
No.0 is "OK" (No.4 in the right figure). ~ — ‘

After "NG” judgement of Position Adjustment I ‘
e ) : | - »

d
o
[S]

No.0 is returned by reasons such as the firstly
inspected object moving out of the area (No.5 . _________ J
in the right figure), "OK” judgement of the = __________
checker executes the next inspection in the |

same way as the first inspection. 30 < [ 0

> Execute
inspection

!

gRefertomd = ‘

How to set Continuous Inspection: See page

315. s - >

.
3 4 B

Execute
> inspection

¢ When execution mode is “User Defined”, the Position Adjustment of the smallest number in the execution
block is executed repeatedly.
For example, Position Adjustment No.200 for block No.2 and Position Adjustment No.900 for block No.9.

¢  When Inspection Process mode is “Parallel”, Detect Trigger (common) cannot be used.
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4.3.4 Setting Capturing Condition for Each Camera

Selecting Camera to Set

1. Select "TYPE" > “Type Setting” from the

menu bar.

2. Select "Camera".

Camera setting window is displayed.

3. Select "Camera No. to Set".

Camera No. which can be used is displayed.

4. Select the camera No. to set the capturing

condition.

FE

TE0M D iIn

T T BRI
Belocd Tves  [DINSROSERIRAIN Harhor [1)solay [TITRLTL Inifia

Exncut ioa Constitian |

Comson Jaliing

Defects Lrrer Dainide Search Area

Comara Mo, fo Zai
Coniies lod Camia
Shillar Tomad
Gain
Capfura Belay (=]
FLAZH Delay (ms)
FLASH Spam (w3
Partnal lmaging

Calibratian

Wi

:'|'|-1 ]

ety

The camera type set to the selected camera No. is displayed in “Connected Camera”.

M Z R M

When “Unused” is shown in “Connected Camera” field, change Camera setting of “Environment”.

Setting Shutter Speed

Specify shutter speed to suit for moving speed of the inspection object or lighting conditions. The shorter
shutter speed (the smaller value), the darker captured image. Adjust lighting illuminance or lens aperture as

necessary.

1. Select the camera No. to set in “Camera” window.

2. Select "Shutter Speed".

Now you can specify a value of shutter speed.

Range of shutter speed:

0.03 - 1000.00 ms (default: 10.00)

Setting unit: 0.01 ms

Camora Ho. 1o el o ;-I
Connactod Camars Ulfrs Compect
Shultler Spesd (aa) W
Gain [ o5
Capture Nalay (es) [ LK ]
FLASH Dalay (es) [ (K.
FLASH Span (e) | [ ]
Partial lmaging Sal
Calibration el

On PV500 Ver.1.50 or older, the shutter speed is selected from the following values.
30us, 100us, 250us, 500us, 1ms, 5ms, 10ms, 50ms, 100ms, 500ms, 1000ms.

3. Select desired shutter speed.

Setting the display image to “Live” updates it to the image captured with the specified shutter speed.
To observe the image easily, set “Window Transparency (SETUP menu)” to a larger value.

Adjusting Camera Gain

Camera gain is sensitivity of camera. Adjust camera gain when you cannot obtain a desired image even though
you have adjusted lens aperture and lighting illuminance (for example, when shutter speed is fast and the

image is dark even though with high illuminance).

As increasing the sensitivity or the gain value, an image turns to be lighter and also rougher due to increased

noises.
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1. Select the camera No. to set in “Camera” window.

2. Select "Gain".

Gain value is displayed.
- Gain Range: 0.25 to 1.00 (Initial Value: 0.50)
- Setting unit: 0.01

3. Set gain value.

Setting the display image to “Live” updates it to the image captured with the specified gain value. To
observe the image easily, set ““Window Transparency (SETUP menu)” to a larger value.

Setting Delay Time from START Signal Input to
Image Capture

Specify the time after inputting START co

0-3 signals before cameras start :-cm) émfe »
capturing. Default value is “0”. After | Co CREEe | omout| Seotimage
signal input, the camera starts image Capture Delay ég‘atﬁfe Execute utput
capture without delay. Use it as | 81

necessary.

This setting can be set individually for STAO

each camera. (Processing image when 2 cameras are connected and Common

trigger is used.)

1. Select the camera No. to set in “Camera” window.
2. Select "Capture Delay".

3. Specify the time from START signal input to capture start.
Settable range: 0.0 to 999.9 ms

Setting FLASH Delay and Pulse Output Width

After inputting START 0-3 signals, light emission timing signal is output from FLASH 0-3 of /0O connector to
external strobe flash in pulse. Specify output delay of FLASH signal and outputting pulse width.

1. Select the camera No. to set in “Camera” window.

2. Select “FLASH Delay” and specify delay time.
Settable range: 0.0 to 999.9 ms

3. Select “FLASH Span” and specify pulse width of FLASH signal.
Settable range: 0.2 to 999.9 ms

The lighting is needed to be lit while the camera is capturing an image. Set them correctly along with
Capture delay of the camera and Shutter speed.

M Refer tof4
FLASH signal timing chart: Page 363.
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Capturing a Part of Image (Partial Imaging)

This function takes a part of image captured by camera in PV500. (The size of image is 640 x 480 pixels for
ANPVC1040 and ANPVC1021, and 1600 x 1200 pixels for ANPVC1210.) Decreasing area to be taken

shortens capturing time.

Set the area to be taken by specifying lines with a
start point and an end point.

In the case of setting
Start point=160 and End point =320

Partial Imaging is the setting by a camera and up to 2 0 Out of Ran
areas can be set per camera. *[-DutotRange
160 y +—Start Point
. . Capture Range
The gray value of the area other than imaging target
will be zero. 320 3 End Point
#—Out of Range
480
1. Select the camera No. to set in “Camera” window.
iRt oM Ewviicraint I NSMECTIOR  SaESER)  Too ity it
seleri Iype Marker Biselay Data R Imi Bl iz |
Part Areq Wo [fem ¢ BN Dyme Mo, 000 1] 3
2. Select "Partial Imaging". Start Peint .J
. . . o End Poimt [ 50 LD
Partial Imaging” window is displayed. Part Area Mo,
Start Paint [N
Endl Paint [ am

3. Set “Part Area No.0” to “Yes”.
Now you can set the start/end point.

4. Select “Start Point” and specify the
starting line of the capturing area.
While you are specifying a range, the
area where no inspection will be done is
displayed in red in the image on the

screen. Use it to make the setting.

5. Select “End Point” and specify the ending line of the capturing area.

6. To set two partial imaging areas, set “Part Area No.1” to “Yes” and specify the start/end point as

Area 0.

Set Area No.0 and No.1 in order to keep 3 lines away from each other.
(If the end point of Area No.0 is 320, the start point of Area No.1 can be set 324 or after.)

Minimum value of settable capturing area

- Quad-speed camera (ANPVC1040), Ultra compact camera (ANPVC1021): 1 line

- 2-Mega-pixel camera (ANPVC1210): 100 lines

7. Atfter setting is completed, press the CANCEL key.
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Changing the Coordinate Origin and Unit
(Calibration)

Calibration is the function that changes detected data of checkers from pixel unit into actual measure and
moves coordinate origin to a desired position. Calibration can be set by a camera.

After calibration is set, the data detected by checkers is output in calibrated value. Enter the tolerance in
calibrated value in the checkers which detect position (coordinate) or measurement.

Setting example)
The coordinate origin is set at upper left position of the image as the default.

0

Initial Condition

After Calibration

120 2.io 3610 ado aﬂlvo
I
I
I
I

and upward

Setting example)
Coordinate Axis: Rightward +4

3
(480,320)

Origin: (240, 160) -+-8

Calibration:
10mm=200 pixels
(coefficient: 0.05)

If the detected coordinate in initial condition is (480, 320), the value turns to be (12,

Setting Calibration

Before setting calibration, capture an object or a scale with assured measurement to measure actual size in
pixel unit.

1.

2.

Select the camera No. to set in “Camera” window.

Select "Calibration".

“Calibration” window is displayed.

Set “Calibration” to “Yes”.

Now you can set all items.

Input the setting values for "Real Length X"
and "Real Length Y".

If standard object is 10-mm square, enter “10”
either for Real Length X and Real Length Y. Enter
Real Length in your desired unit. The unit does
not have to be "mm".

Input the setting values for "Length X in
Pixels" and "Length Y in Pixels".

If X and Y are 200 pixels as the result of
measuring the standard object, enter “200” either
for X and Y. The coefficient converting unit is
displayed.

After setting is completed, press the CANCEL
key.

-8) after calibration.

Comment

Calibration

Drigin X

Drigin ¥

Cosrdinale Axis [pesilive direction)
Real Length X (o.g. [wm])
Real Length ¥ fe.g. [em])
Length X in Pixels
Length ¥ in Pixels
Faclor X

Faclor ¥

fas E

Righiward = Bownward -]
[
L

| 0
L]
0.0500

0.0500
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Changing Coordinate Origin
The coordinate origin is set at upper left position of the image as the default. You can change this position.

1.

Select the camera No. to set in “Camera”
window.

Select "Calibration".

“Calibration” window is displayed.

Set “Calibration” to “Yes”.

Now you can set all items.

Enter value for “Origin X” and “Origin Y”.

For example, if you want the position of
coordinate (100, 100) to be the origin, enter “100”
for them.

Select "Coordinate Axis".

Select from the following four types.

OPERATION  EwviROweERT NENEEN IWSPECTION SOVEREAD  TOOL
Marker Dizplay

Select Type

Comsent
Calibration
Oragin X
Origin ¥

Coordinale Axis [posilive direction)

Real Lemgth X (.. [en])
Real Lemgth ¥ (e.x. [en])
Lemgth X in Pixels
Lemgth ¥ in Pinels
Factor X

Factor ¥

Dala R

Hightward = Downward -]
Rightward - Downward |
{h;hl-&rd = Upward
gliward - Downward
ellward = Upward

0.0%00
0.0500

Decide which direction from the origin you make it positive side, right or left, up or down.

“Rightward - Downward” (default)
=3

“Rightward - Upward”
8

XY L XY X Y(-#) Lo XY
' 0 . 4 L L 0 . 4 L
12 6 o [ 12 18 12 6 o 12 18
1.4y e
XY(-#) Ls X Y(H) XY(-)ts XY

412

-18

“Leftward - Downward”
;)

Leftward - Upward”
[

XY e X Y(-9) R P (e
. [ . , . [ . ,
2 6 o 5 12 18 2 6 o 5 A2 18
" 4¥
XY(++) Lg X Y(-+) XY(+-) Lg XY(--)

After setting is completed, press the CANCEL key.
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4.3.5 Error if Checker Area Outside Image

This function cancels the checker when its area is outside an
image captured by a camera after Position Adjustment or
Area Size Adjustment adjusted the area as the figure on the
right. In this case, the checker returns "Error".

1.

2.

Select "TYPE" > “Type Setting” from the menu
bar.

Select "Camera".

Camera setting window is displayed.

Select “Yes” or “No” in "Error if Checker Area
outside Image".

No (Default):

Executes a checker even if the checker area is
beyond the camera image.

Yes:

Cancels checker if the checker area is beyond the
camera image and outputs NG as a result. (The list of
checkers and Checker List show the checker is
ERROR.)

Note that a checker is canceled if only a small part of
the area is beyond the camera image regardless of a
checker adjusted by Position Adjustment and Area
Size Adjustment because you can create a checker
area also outside camera capturing range.

Outside the captured image

Image captured by
a camera

@Cheoker area

b

Falion (e licnan] QN VLTI

= v
Zolect Ivve  [NISSOSRRNIRENN ma et Diselay [

Eorculion Condalom | o oy

Comers Trigase

Errar i1 Chachas dres sabside |mie

Comera Bo, 1o 381
Conwwc | Cammra

Initialase

Ten | Commen |

L3

i)

OTiea Compact

L |
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44 Inspecting Divided Type (Execution Mode)

In PV500, checkers can be divided by checker number to execute just one checker, multiple checkers or all
checkers. Divided part is “Block” and the mode to decide how to execute is “Execution mode”.

Checkers are divided in 100-block-unit from checker No.0. The maximum Block Checker
block number is 10. (Up to 10) (Up to 1000)
. No.0 No.0 - 99
If you set the number of blocks to “2”, for example, checker No.0 to 99 are No.1 No.100 - 199
sorted in block No.0, checker No.100 to 199 are in block No.1 respectively. In : - :
this case, after checker No.199 cannot be set. :
No.9 No0.900 - 999

Although checkers No.0 to 999 can be selected if you set the number of blocks to “10”, not all checkers can be
always created because the memory capacity of PV500 is constant regardless of the number of blocks.

441 Selecting an Execution Mode

Select an execution mode according to the inspection to perform. Specify an execution mode from “TYPE” >
“Type Setting”.

Usage Execution Mode
« To execute inspection using only one product type. “Execute
« To use many product types when there is enough time to switch the product All”
types.
yp . . . . . ’ Executes all Checkers,
» To execute inspections of many parts in a captured image at a time. Numeric Calculations
+ To use many checkers, numerical calculations and judgement expressions to and Judgements in a
perform complicated calculations in an inspection. product type.

To execute different inspection items, checkers or conditions, depending
on the type and status of target.

Example 1: w .
To determine if the object is reversed or not and inspect with the proper ’ /'\SL";‘;'::::,E'C
Example 2: . Executes multiple
To identify the type at an assembly line inspections effectively.
where multiple types of objects are
running down at a time and inspect with
the proper condition for each type.
To execute various types of simple inspections
Example:
Only a few checkers are used for each product type, but more than 256
product types exist.
To save time to switch product types “User
Example: Defined”
To execute inspections speedily, switching multiple types (up to 10) of
conditions. ’
Type 0 Type 0 Executes some of the
Cc)llgil:-::r‘: Condition Ct)r‘.gi[i:':n Cf]:lfiil an inspections in a
=] i+
Define to __.Con%jition Cong:t:or COI‘.?I[IC-H Conglt on ?Sr?)iléﬁ;tﬁz(faore
execute Condition | Condition Condition | Condition executing inspection.)
2 7 2 7
Congit:cre Cong:l:or' Cor‘.gjiti.’.‘.n C°”g‘“°“~—|:)eﬁneto
Condition | Condition Condition | Condition execute
4 9 4 9

65

suonipuod uonoadsu] Buiyesgs |2kl



suonjipuo) uondadsu| Buipegge 77 0EN)

4.4.2 Inspecting in “Execute All” Mode

The “Execute All” is a factory default execution mode.
This mode executes all set checkers. You do not have to be concerned about “Block” in this mode.

Specifying Execution Mode and Number of Blocks

1. Select "TYPE" > “Type Setting” from the menu bar.
“Type Setting” window is displayed.

2. Select "Execution Condition".

PURATION (WvIFoMNT NRIN MICTION SWvLLAD P, 11 M
3 Select “Execute All” for “Execution Select Type [T SSUNIRENN Markcr Display Oata R/¥ Initialize
Mode”. LEswcut lor Gondi Vi | Execution Mede Execute &11
—rs | Busber of Blocks 1]

4. Enter the number of blocks 1 to 10 for
“Number of Blocks”.

4.4.3 Inspecting in “Automatic Switch” Mode

Automatic Switch mode inspects multiple blocks orderly. Firstly block No.0 is executed. The result decides the
next operation; proceed another block, execute the next block, or terminate the inspection. These conditions
can be set in Judgement setting window.

Example) Front face 5 #

When inspecting the front and back face of three types of objects

shown on the right, they are identified their type (A/B/C) and top

or bottom, and then inspected as needed. Back face ’ o #
Block 6 Block 7 Block B Block 9

Block 0 Block 1 Block 2 Block 3 Block 4 Black 5

Flow concept

The number of the executed block is displayed in the information area.
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Specifying Execution Mode and Number of Blocks

1. Select "TYPE" > “Type Setting” from the menu bar.
“Type Setting” window is displayed.
2. Select "Execution Condition".
DPERATION  EWVIROMENT [JENEEN DSFECTION  SWVEREM  TOOL EETUF WEML
3. Select “Automatic Switch” for Salect Type — Marker Display Dats R Initialize
“Execution Mode”. [ESSETRERNESRN ;00,1000 Hodo Butomatic Switch -]
— Comers | Nusber of Blocks L]
4. Enter the number of blocks 2 to 10 for
“Number of Blocks”.
Setting a Branch Condition
T ?’ Freenen e Erie RN
1. Select "INSPECTION” > “Judgement” from Tm - -I -
the menu bar. hor B =TI
The screen of Judgement setting is displayed. o ——— |
et
2. Select "Set Branch Condition". ey
The branch condition setting screen is displayed. caitend
3. select "Block No.0". Bt bt Gl 1, L]
Branch 0-8 are displayed. % 5 S LTI S
(When the number of blocks is 10.) m ] = e
Branch condition is the result of the external
output register (JDC) or the internal register I
(JRC) of the judgement of the specified block.
Conditions are applied from the top. When the
result meets the set condition, the right end block lachi
will be executed. When it does not meet, the next :::‘:
branch will be executed.
In the example shown on the right, the setting of
the Branch 0 indicates that if judgement No.50 is
OK, Block 1 will be executed, if it is NG, L)
proceeds to Branch 1.
4. Set branch conditions.
- Condition and Checker No.:
Specify Judgement type and number to set as a branch condition.
- Judgement:
Specify a condition to meet. When specifying "OK", the branch condition is satisfied if the result of the
set Judgement expression is OK.
As "Destination”, you can set the block number that is larger than the currently setting block or "End".
For instance, Block 0 cannot be set as a branch destination for Block No.1.
"End" indicates to end the inspection.
To set the behavior when no branch conditions are fulfilled, select "Destination” field in "False" line.
Set branch conditions as necessary.
5. Set branch condition of the destination block if needed.
6. After setting is completed, press the CANCEL key.
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4.4.4 Inspecting in “User Defined” Mode

In this mode, inspections are executed by each block. Specify a block No.0 to 9 when inputting start signal from
the external devices. (I/O input, serial command communication or Ethernet command communication.) The
checkers, the numerical calculations, and the judgements belong to specified block are executed and output.
The number of the executed block is displayed in the information area.

Specifying Execution Mode and Number of Blocks

1. Select "TYPE" > “Type Setting” from the menu bar.

“Type Setting” window is displayed.

2. Select "Execution Condition".
3. Select “User Defined” for “Execution | “efect lwe  EUISS SR rier Biseiay Wuta BN Instiatine
Mode”. w Ewwcud hom Wads tier fef lned E|
N B — W
4. Enter the number of blocks 2 to 10 for
“Number of Blocks”.
How to Set a Block
Specify a block to input a signal and send a command Block /O (STAD-3 +) Serial .
to execute an inspection. IN3 IN2 IN1 INO command
0,
When inputting a start signal through 1/0, specify the No.0 off  off  off  off O/"SO
block number with IN 0-3. No.1 off off off ON %S1
0,
When sending a serial command, send a designated mo'g og og g: 8: ;’2:23
command to specify the block No. 0. o o o
No.4 off ON off off %S4
> No.5 of ON off ON %S5
When using "Individual Trigger" for camera trigger, you No.6 off ON ON off Z/"SG
cannot execute different blocks for each camera. After —NO-7 off ON ON ON %S7
specifying block No.0 with the first camera, specifying  No.8 ON  off  off  off %S8
the other block numbers with the second camera stops  No.9 ON off off ON %S9

inspections and outputs ERROR 0 signal.

Starting an Inspection by Keypad

(*Individual Trigger: No)

For the type set as “User Defined”, you can specify a block when starting an inspection with the keypad.

1. Press the TRIG key (Start) in RUN menu.

A window to select a block No. to execute is displayed.

2. Select the block No. to execute.

The specified block is executed.
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4.5 Capturing anImage

This function can save an image processing of inspection object in the memory.

Specify the inspection area and conditions based on the image. The image is for setting criteria of an inspection.

Capture a base object maintaining the lighting condition to take an image.
1. Press the F1 key and select “Delete” from the displayed menu.
2. Select “Live” for "Memory/Live".

3. Place an object beneath the camera.
4

Press the TRIG key.
Atest run is executed and an image is captured.

You can call up the images saved in PV500 or a SD memory card to set checkers and execute a test.
About how to save and read images, refer to Chapter 4.16, page 260.

69

suonipuod uonoadsu] Buiyesgs |2kl



suonjipuo) uondadsu| Buipegge 77 0EN)

4.6 Image Preprocessing (Slice Level / Preprocess)

PV500 takes in signals from a camera as an image with 256 intensities
(0 to 255). The image is “gray image” and the 256 intensities are "gray

value®. The higher gray value indicates the brighter pixel, and the
lower gray value the darker pixel.

The function that applies filtering process on an image in order to

execute desired inspections based on the gray image is “Preprocess”.

Among them, the process that makes a gray image into a
monochrome image is binarization and a binarized image is a binary
image. Some of inspection functions scan with this binary image.

4.6.1 Binarizing an Image (Slice Level)

Pixel

255

—1  Grayscale
(0 to 255)

In PV500, up to 26 sets of slice level (A to Z) can be registered, which is called slice level group.Which slice
level group is used to inspect an image is set in the checker setting window.

Slice Level Group A
Maximum value is 255
Minimum value is 200
200 to 255 = white
0 to 199 = black

Gray Image

170 255 90

it
=

Slice Level Group B

Maximum value is 255

Minimum value is 150
150 to 255 = white

149 = black

0 to

The values are gray level of each
pixel.

Setting a Slice Level

The pixel with 170 of gray level will
be “white”.

1. Select "INSPECTION” > “Slice Level” from the menu bar.

“Slice Level” setting window is displayed.

Slice level can be modified also in setting window of a

FLL] i LAY iE
Peailion i

T

Ares Sire M

checker which scans with a binary image.

2. Select a group to set from the table.

“Slice Level” setting sub-window is displayed.

3. Select "Auto Adjustment”.

If the image turned to be a desired binary image, setting
is completed.

4. Select “Minimum” to specify the minimum value.

Specify the maximum value as necessary.
Changing values updates the displayed image.

Elice Leenl [ _-]

BNy Tyes  Ba, 000

HIWP: Vi Ma, D00

Beneath the table, a histogram is displayed. The two red lines indicate the minimum value and the

maximum value.Refer to the histogram as necessary.

5. Atfter setting is completed, press the CANCEL key.
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4.6.2 Setting Preprocess

In PV500, up to five sets of preprocess (A to E) can be registered per type and camera. The sets of preprocess

A-E are preprocess groups. Up to 10 steps of filters can be set for a preprocess group. PV500 also has a
function to temporarily disable a part of the specified 10 steps. (from Ver.2.0)

Which preprocess group (A to E) is applied is set in the checker setting window. Preprocess can be modified

also in setting window of a checker.

1. Select "INSPECTION” > “Preprocess” from the menu bar.

Preprocess group selecting window is displayed.

2. Select a camera image to set preprocess from “Camera”.

The camera image selected in “Camera” is displayed.

3. Select a preprocess group to set from “Preprocess”.

The current setting of the preprocess group is displayed.

4. Select"1ST".
The screen of preprocess setting is displayed.

5. Select “Filter Type” and specify the desired filter from 21 types

grouped into 6 categories.

The image is updated to be an image applied the specified filter.
The image before applying preprocess can be confirmed in the
window navigator area (pointed by the arrow in the right figure).

Direction is to apply the selected preprocess and the options are X, Y,

and X/Y.

Two luminance graphs showing the gray level distribution are displayed in the lower part of the Preprocess
setting window. "Input" shows the gray level distribution before applying Preprocess, and "Output" shows

the one after applying Preprocess.

The magnification of the vertical axis of these graphs can be changed. Increasing magnification displays

IPEEA
Slic

Camera

Proeprocess :l.

[ Step | Filter | Paras.
(IS [ Wene

FLl
kL)
41H
ulH

Haone
Haone
Haone
Hane

ATION  EWVIRORMENT TPt IICRECEION
e Leve|l  PFraprocess

gray levels that are difficult to see at 1-fold magnification, and enables them to be checked.
Press the FUNC key and select “Luminance Graph Magnification” from the pop-up menu to specify
magnification. It can be specify in a range of 1 to 1024.

Luminarce Graph Magnif ication li_j

Euneciﬁc I'_Jnntram -I

Luminance Graph Magnification

-

—

Correcl. Mode  [LOnirast

It

i

Ot et
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6. Set the parameter for the selected filter.

Set details (Direction, Filter Size, Maximum, and Minimum, etc) as necessary.

Direction is to apply the selected preprocess and the options are X, Y, and X/Y.

7. Set 2ND to 10TH process as necessary.

When multiple steps are set, PV500 processes from 1ST step in numeric order.

8. After setting is completed, press the CANCEL key.

As an image displayed in SETUP menu, an image in the mid-course phase of preprocess can be selected.
Press the F1 key and select “Preprocess” from the displayed Image menu.

Copying Preprocess

1. Highlight the step you want to copy and press the FUNC key.

The pop-up menu appears.

Copy
Preprocess  |A i

2. Select "Copy".

3. Select the step that you want to paste and press the FUNC
key.

suonjipuo) uondadsu| Buipegge 77 0EN)

The pop-up menu appears.

[ Step | Filter _ |Paran. |

[ 15T | Tophat Black

4. Select "Paste". 3RD | Rotation 30..00
The preprocess is copied. _4TH | None.
HTH None

If a preprocess has been already set in the destination, the message of overwrite confirmation appears.

Selecting “Yes” executes copying the checker.

Disabling the Set Preprocess

(Ver.2.00 or later)
Using this function disables a specified step and enables to execute an inspection or run a test without deleting
the setting.

The invalid/valid setting is saved as type data.

1. Highlight the step you want to disable and press the FUNC key.

The pop-up menu appears.

The display in the column showing [Step] of the selected step [— Dilation Ixd
changes to "----". | 3RD Rotation | 30.00
In the example on the right, "2ND" changed to "----" to show the [ 4TH None il

step is invalid. In this case, the image rotation of the third step is _RIH Mo

executed after the feature extraction of the first step.

Select "Invalid" from the pop-up menu again to enable the
preprocess in the invalid step.
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4.6.3 Preprocess Filter List

Direction: X/Y, X(only), Y(only)

Index 1

e  Main application: Denoising

e Common parameter: Size: 3x3, 5x5, 7x7, 9x9
Dilation

Dark (or black) noises are

removed. Black areas in the image
of the object contract. White areas
in the image of the object expand.

Erosion

Light (or white) noises are
removed. White areas in the image
of the object contract. Black areas
in the image of the object expand.

Erosion -> Dilation

After removing light (or White)
noises, return the contracted area
to its original size.

Dilation -> Erosion

After removing dark (or black)
noises, return the expanded area
to its original size.

Index 2

Main application: Change in gray level

Auto Correction

Automatically corrects the
brightness or contrast according to
the luminance graph for the whole
image.

Gray Cut

Reorganizes the specified
grayscale range into the one
between 0 and 255. This function is
effective if there are any light or
dark noises in the background, or if
the contrast of the image of the
object is low.

Area Averaging
Averages the brightness in the
specified area.

M Refer told page 74
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Correction Setting

Divides 256 gray levels into 8
groups. Nine-point gray levels are
specified. SMPerformance

Area Averaging

In Area Averaging, the pixel with the gray level of "Center Gray Level"
+/- "Noise Range" is converted to "Center Gray Level".

When "Center Gray Level" is 128 and "Noise Range" is 64, the gray
level of the pixel the gray level of which is 64 to 192 is "128".

|0 &4 128 l?z 288

When "Center Gray Level" is 50 and "Noise Range" is 70, the gray level
for the pixel the gray level of which is 0 to 120 is converted to 50.

In the case of the above setting, the gray level to be converted is -20 to
120. However, as the gray level is only available in the range of 0 to

255, it is processed as above.

Correction Setting

Filter Type

Hoise Range

[Area Avging

Cntr Gray Lev. 50

[[1]

B

Gray levels in a range of 0 to 255 are divided into 8 blocks, and the gray levels can be changed at 9 points.

1.

Select "LUT Setting".
The values are displayed only for the

255) among nine points. Tilting the ENTER key up/down

increases or decreases the values at
values are displayed.

The luminance graph indicates the point that the value
has been input in green and the point that is being

changed in red.

two points (i.e. 0 and
the cursor.
the points where the

Tilting the ENTER key left/right/up/down moves
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2. Move the cursor onto the point you want to change

the value and press the F2 "Auto Adjustment”. F2:Auto Adjustment <>
The value for the selected gray level (at the point marked T B
with a black circle on the graph) is displayed. | > 128 | > l 1 30]

3. Tilt the ENTER key up/down to specify the value.
Char:}ging/dthe va_Iruhe mtohves th_etpoint ontthe Il:_mir;lance 0l |_| 128 I_ | 255 |
graph up/down. The other points are automatically i : . | pr——
adjusted along with the point moved up/down. | | l 200
At this time, the point that the value has been already
input is not automatically adjusted as the value is fixed.

In the right example, as the point with the gray level of 128
is determined, the point on the luminance graph does not
change even if the next gray level has been changed from
160 to 200.

4. After setting the necessary points, press the ENTER
key or "CANCEL" key to fix the setting.

Index 3

Main application: Defocusing

Median
Removes light or fine noises.

Smoothing

Decreases noises by blurring an
image to help measuring the
position of the object.

Index 4
e Main application: Contour enhancement
e Common parameter: Size: 3x3, 5x5, 7x7, 9x9
Sobel

Same as “Prewitt”. More easily
extracts the area of lower contrast.

Prewitt

Extracts the area of which
grayscale value changes. The
image becomes an image with
extracted outlines and edges of the
object.

Laplacian
Extracts the area of which
grayscale value changes.
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Edge Extract X
In the X direction, extracts the area
of which grayscale value changes.

Edge Extract Y

In the Y direction, extracts the area
of which grayscale value has been
changed.

Sharpen

Enhances the area of which
grayscale value changes. The
image becomes sharp. The noises
may also be enhanced.

Index 5
Main application: Flaw detection

Tophat
This is a filter to extract a point with a
small area or a thin line.

Dynamic

Divides the image into specified
areas, and performs Binary process
by comparing the brightness in the
area. It is helpful to binarize the image
the brightness of which is uneven.

M Refer told page 76

Frequency Extraction

It can be executed with the
combination of the process for
smoothing the fine change in shading
and the process for equalizing the
moderate unevenness of brightness.

M Refer told page 76

Setting Tophat

1. Select the color of foreign objects you want to extract in
"Segment Color".

Black: Extracts the foreign objects darker than the background.
White: Extracts the foreign objects lighter than the background.

2. Specify the size (thickness) of the foreign
objects you want to extract in "Size X/Y".

The background information larger than the
size specified here (such as patterns. The
black horizontal lines in the example on the
right) is removed.

Select (check) "Set size X/Y individually." to
set X and Y directions to different sizes. Now
you can set Size Y.

I
PR IR Sad i

-
LT R

i

o L
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L] [ B
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» @ e
L L] L "
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Filtler Type
Segmant Color
Size XY

r Sot size XN individually.
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Setting Dynamic thresholding

Binarizes pixels using the threshold that is
calculated by adding the offset value to
the gray average of the specified size.
The pixels with the gray level over the
threshold change to white, and the pixels
with the gray level below the threshold
change to black.

It is helpful to binarize the image the
brightness of which is uneven or the
image the brightness of which varies.

Set "Size X/Y".

Set a range to calculate the average.
Select (check) "Set size X/Y individually." to set X and Y
directions to different sizes. Now you can set Size Y.

Set "Offset".

When the average is 100 and the offset is -30, binarizes the

Binary |

: 1 Dynamic

]9‘&: im’"‘ [

| L |

S A
AT

|
L
Filter Type [Dynamic -

Sire X/SY I 1l
[
Of fset I T

r Setl size XY individually.

pixels with the gray level over 70 to white and the pixels with the

one below 70 to black.

About Frequency Extraction
Two filters are provided, which are Smoothing Filter and Sharpening Filter.

Using "Smoothing Filter" removes fine edges. Defocused image can be obtained in whole. (Removes high
frequencies.) Using "Sharpening Filter" removes the part showing the modest variation in brightness. Image
with a clear-cut edge can be obtained. (Removes low frequencies.) Using these two filters in combination
enables a specific frequency to be obtained.

1.

2,

Select and check "Smoothing Filter".

Set "Size X/Y".

If "Sharpening Filter" is unchecked, only the result of
the application of Smoothing Filter can be confirmed.
Set the appropriate value to remove unnecessary
edges by increasing the value checking the image.

Select (check) "Set size X/Y individually." to set X and Y
directions to different sizes. Now you can set Size Y.

Select and check "Sharpening Filter".

Set "Size X/Y" and "Gain".

Set the value to enhance the part you want to extract
checking the image.

Increasing the gain makes the difference in the gray
level of the image larger.

Filter Tyoe  [Fiovw, EoiTacl 7] N Type Mo
e Sessthing Fillar
. T

Site NIV '-—-“- JETUP: Typo Na,

I T T
F Sharpening Filier

)

Ei——

[ ____rm]

F Il gire LN Individually,

Filter Type Frea. Exiraci. - RUM: Type Mo,

# Imoothing | |Il¢-r_-___-

Shrw EAY | L SETWR:. Tyme: Na,
]

© Sharpesing Filler

Sizn KN I &
B

Gain T_._.—.:lh

F el sipe LY individailly,
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Index 6

Main application: Rotation and Reflection

Rotation

Rotate the whole captured image at a
specified angle. The gray level can be
specified for the blank spaces of the
image created by the rotation (i.e. the

gray area in the right figure). )
When rotating the image partially @

captured, the area out of the capturing
range is also displayed in the specified

gray level.
If Preprocess is set after the image

rotation, Preprocess will be executed
using the blank spaces as a part of the
image.

Reflect Vertical

Reflects an image. axis

The direction of reflection is selected

from either "Vertical axis" or "Horizontal

axis". If the preprocess is executed for

an image partially captured with setting

the direction to "Horizontal axis", the E 2
whole captured image is reflected with a . I I
horizontal axis as the center of reflection Horizontal

to perform the inspection. axis
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4.7 Setting Inspection Area and Conditions (Checker)

4.71 Types and Overview of Checkers

Checker is a general term of the areas and the conditions for inspecting a captured image.
Sixteen types of checkers are available in the PV500. You can set up to 999 checkers per product type and

checker type (when the number of used blocks is 10). However, the maximum number of checkers available for

a type is 1000.

The way of counting differs depending on checkers. One checker is not always counted as one. Before you

create a new checker, confirm the number of set checkers displayed on the checker number selecting window.

Types of Checkers

The following checkers are available in the PV500.

Line

Main application:

Presence/absence inspection, Counting

Description: Line binarizes an image captured by a camera and
measures white or black pixels on a line. Judges as
OK or NG on the measured value.

Refer to: 87p

Binary Window

Main application:

Measurement of size, Presence/absence inspection

Description: Binary Window binarizes an image captured by a
camera and measures an area or the number of white
or black pixels. Judges as OK or NG on the measured
value.

Refer to: 91p

Gray Window

Main application:

Measurement of brightness, Orientation recognition

Description: Calculates the gray average values of all pixels in a
specified area and judges as OK or NG using the
measured number.

Refer to: 94 p

Binary Edge

Main application:

Position detection, Measurement of length (at high
speed)

Description: Binary Edge binarizes an image captured by a camera
and detects an edge between white and black pixels.
Judges as OK/NG according to its existence.
Refer to: 96 p
Gray Edge

Main application:

Description:

Refer to:

Position detection, Measurement of length (at high
inspection accuracy)

Gray Edge detects a brightness changing point on a
grayscale image and judges as OK or NG in accordance
with the number of detected points. This function is
effective if the variation in image brightness is small and
the contrast of an edge is low.

100 p
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Feature Extraction
Main application:

Description:

Refer to:

Smart Matching
Main application:

Description:

Refer to:

Flaw detection
Main application:

Description:

Refer to:

Position detection, Angle detection, Counting

Binarizes an image captured by a camera and detects
a specified size of clusters of white or black pixels and
judges as OK or NG depending on the measured
number. Outputs the feature quantity such as the
coordinates of a center of gravity or principal axis
angle (+/-90 degrees).

105 p

Position detection, Angle detection, Type recognition

Smart Matching searches and detects a similar part to
the registered image pattern.

Outputs the detected position and angle, and similarity
degree or correlation value. Scans with a gray image.

1M1p

Flaw detection, Detection of a flaw, missing
edge, burr on the surface, Detection of a dirt

Calculates gray average value within the
segmented area (cell) in a line, arc and circle
or rectangular area. If the PV500 detects an
area more than a certain level of difference in
average gray, the device judges it as a flaw.

125p

Connector (Binary Window, Gray Window)

Main application:

Description:

Refer to:

Connector (Gray Edge)

Main application:

Description:

Refer to:

Smart Edge (Circle)

Main application:

Description:

Refer to:

Appearance inspection of lead pins

Inspects appearance of many pins using the method
of Binary Window checker.

135p

Measurement of pitch of lead pins, float check,
Connector gap, Width measurement

Using the edge detecting principle of Gray Edge,
Connector (Gray Edge) measures pitches of many
pins, detects floats, and measures gaps of a
connector. It has also Detect Mode which inspects
width or height of parts, using many edges.

140 p

Available from Ver.1.6
Detection of the center point of round object, detection of

a missing edge, burr on the surface, detection of the
position or angle of projection, circularity inspection

Detects the radius or diameter of a round object based on i
the coordinate value of the edge of the object detected by \;

setting a number of cells.

A ring-shaped object or circular object can be inspected.

153 p
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Smart Edge (Line) Available from Ver.2.0

Main application:

Description:

Refer to:

Detection of the position or angle of uneven end face.

Detects the approximate line based on the coordinate
value of the edge of the end face detected by setting a
number of cells.

Detecting the coordinate value or angle of the
approximate line enables the detection of the position or
angle of the object by setting only one checker.

171p

Position/Rotation Adjustment

Main application:
Description:

Refer to:

Area Size Adjustment
Main application:

Geometry Calculation
Main application:

Description:

Refer to:

Adjustment of object position and rotation
angle

Detects the misalignment and rotation
angle of the object from the base position.

185 p

Adjustment of area size of checkers

Available from Ver.2.0
Geometry calculation using detected data

Conduct seven kinds of geometry calculations using the
coordinate values and lines detected by each checker.
Iltems such as the intersection point of two lines or
approximate circle can be calculated without setting
operation expressions.

198 p

Character/Figure Drawing  Available from Ver.2.0

Main application:

Description:

Refer to:

Display of inspection data or results on the screen
window

Draw six kinds of figures including characters using
detected data on the screen window It is possible to
change the drawing color or draw figures in the detected
area depending on inspection results.

234 p
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4.7.2 Creating a Checker

Creating a New Checker

1. Select “INSPECTION” > "Checker".
2. Select a checker type to create in "Checker Type".

3. Select the checker No. list and specify a checker number
to create.

A new checker of the specified type is created and setting
window is displayed.

As the default setting, the number of available checkers is
100 (0-99) for each checker. Increasing the number of blocks
enables to create checkers after No.101. To set the number
of blocks, select “TYPE” > "Execution Condition" > "Number
of Blocks".

Copying Checker

Pesilion Adj. Aiea Tire Adj.

Chpchir |vpe

L ine

Ien

Binary Window
Bray Window
BEinary Edge

Kray Edge

;In.;'lurn Extraction
Emart Matching
Flaw Detection

Connecior (Bin. Wn, ]
;EfmI:u'l.'h'll (Gra. Win.]
Consecior (Gra. Edg.)
Emart EdgsiCirele]

1. Move the cursor onto the checker number you want to copy and press the FUNC key.

The Pop-up menu appears.

2. Select "Copy".

3. Move the cursor onto the checker number you want to paste Posilion Adj. Area Size M.
and press the FUNC key. Cenye _
[ | wtw j
Digplay NG chackers enly
4. Select "Paste". : bl
Checker Ro. | i
The checker is copied.
[ RHS 11 T T
If a checker already exists in the destination, the message of 001
overwrite confirmation appears. Selecting “Yes” executes copying 0oz

the checker.

5. Press the ENTER key to select the pasted checker.

The setting window of the pasted checker is displayed.

Deleting a Checker

1. Move the cursor onto the checker number you want to delete and press the FUNC key.

The pop-up menu appears.

2. Select "Delete".
The confirmation screen is displayed.

3. Sselect "Yes".
The checker is deleted. Select "No" to cancel.
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Displaying a checker list

The checker list shows created/uncreated checker, comment, camera number and inspection result.

Checker status, Comment

The column on the right of checker number shows comments. The
comments input in the checker setting window are displayed.
When you have not set a comment for the checker, the list shows
“Enter Comment”.

If any characters are displayed in the comment field, the checker
of that number is already created.

Camera No.
Checker number and comment fields are displayed in a maximum
of 4 colors for each camera number selected in "Camera" in the
checker setting window. Colors are set in "ENVIRONMENT" >
"Color”. When selecting "Standard", the list is displayed in the
following colors.

- Camera No.O: Gray

- Camera No.1: Pink

- Camera No.2: Yellow

- Camera No.3: Green

Inspection Result

When the inspection result is abnormal, "ERROR (##H##H##)" (##HH =
Alphanumeric characters) is displayed in the comment field, and the
cause of the error is displayed in the field below the list.

Only the checkers judged as NG and the checkers with abnormal
inspection results can be displayed in the following method.

1. Press the FUNC key.

The pop-up menu appears.

2. Select "Display NG checkers only".
Only the checkers that are judged as NG are displayed.

When “None” is displayed, it shows all the checkers of the
selected types are judged as OK.

Repeat the above 1 and 2 again. Now, all checker numbers are
displayed.

Checker Type

[Feature Extraction

Checker No. 0
000][ <Enter Commaiiis

ool
002
| D03
004
005

Llnneg

<Enter Comment>
<Enter Comment>
<Enter Comment>
<Enter Commeni>

]

FERATION DIVIRGAENT [1FE RIRREEEIDN

.li.ll'ﬁ.l.| |;:m Ail| - B .I:rlrl- .S.I e Irj: -

Coms

Gelete K

Disnlay NG checkars only

Checker No. ]
1006; =2 Commaal——T] -
i

dEnler Commonl?
o2 CEnler Commenty
o3
4
% fEntar Comments
g
oor
ooa
04
oo
o
niz <Enter Comment> +f

DPERATI(NL  DNVIROMENT  TiPC IEREREIN

Pasition Adj. Area Size Adj.

Checker Type

Kray Window

Checker Mo. | ]

ooz <Enler Comment>
005 <Enter Comment>
0z ¢Enter Comment>
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Selecting Display Pattern on Screen Window
Set the display methods of various patterns to be displayed on the screen window in SETUP Menu.
The display methods are selected for the following patterns.

. Arrows indicating the inspection area and scan direction of checkers (including Position Adjustment and
Area Size Adjustment)

. Result of Geometry Calculation
. Figures set in Character/Figure Drawing
. Calibration Scacle

. However, in the window to set the above checkers (e.g. when selecting "INSPECTION" > "Geometry
Calculation"), select whether or not to display only the patterns of the specified checker number instead
of selecting "Display/Hide".

1. Press the F1 key in SETUP Menu.

Image menu is displayed.

Pasition Adj. Area Sire Adj. Chocker
2. Select "Pattern Display". _Select Camora_|
Mewory/L | ve =

3. Select “Display” or “Hide” for "Pattern Display". Praprocess l[ T
Pattern Disnlay |

Specify the conditions to display patterns in the checker
setting window ("INSPECTION" > "Checker") and the
checker list window ("INSPECTION" > "Checker List").

All Checkers (Default):

When selecting this, all the set checker patterns are Calibration Scale E’U

displayed. Display Patterns JAIl Checkers
FrEepToCESS

Selected Checker Type: . Pattern Dizplay || | elected Checker Type

The checker patterns of the checker type selected in Pattsm Display] Selected Checker

"Checker Type" are displayed. If Smart Matching
Checker No. 0 is selected, all the checker patterns that

. Dizplay Patt ispla -
have been set for Smart Matching checker are Ll iinialls LTI -
displaved Scan Direction Display |

ISplayed. Geometry Caloulation Disnlay

Character/Figure Drawing Eisnla\y‘
Calihration Scale ice

Selected Checker:

Only the checker pattern for the checker number
currently being selected is displayed.

If Smart Matching Checker No. 0 is selected, only that / 3
checker pattern is displayed. A ).

4. Select whether to display an arrow to indicate the
scan directions of checkers or not in "Scan
Direction”.

Target Checker
Binary Edge / Gray Edge / Connector (Gray Edge) /
Smart Edge (Circle) / Smart Edge (Line)

5. Select “Display” or “Hide” for "Geometry Calculation” and "Character/Figure Drawing".

In the window after selecting Geometry Calculation or Character/Figure Drawing, select "All Checkers" or
"Selected Checker" for the condition to display patterns.

6. Select “No” or “Yes” for “Calibration Scale”.

[Yes]: Displays a calibration scale.
[No]: Hides a calibration scale. (Calibration will be executed.)
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Hiding Pattern on Screen Window
The checker patterns displayed on the screen window can be hidden in SETUP Menu.
Pressing the F3 key switches between displaying and hiding.

Pattern Display Hide Pattern

| ]| >

This selection is kept until you cut the power of PV500. Once you reboot PV500, the patterns will be displayed.

Common settings for checkers

The procedures for setting Preprocess, selecting Slice Level group and selecting Position Adjustment group set
for each checker are common to all checkers. As for Slice Level group, it is set only for the checkers that scan
objects with binary images.

Selecting Preprocess / Slice Level
Select a preprocess and slice level to apply on an image captured by a camera.

1. Select “Inspection Condition” > "Preprocess".

“Preprocess” window is displayed.

2. Select a Preprocess group (A to E) in “Preprocess”.
For details of preprocess, refer to page 71.

3. After setting is completed, press the CANCEL key.

Return to “Inspection Condition” setting window. The selected preprocess group is displayed.

4. Select “Slice Level".

“Slice Level” setting window is displayed.

5. Select a Slice Level group (A to Z).

For the details on binarization, refer to page 70.

6. After setting is completed, press the CANCEL key.

Return to “Inspection Condition” setting window. The selected slice level group is displayed.

Selecting Position Adjustment

Position Adjustment is helpful when position or angle of an inspection object is unstable. Select a Position
Adjustment checker that has been already set. Refer to page 185 for details of position adjustment.

1. Select "Position Adj." in Area Setting window.

The list of position adjustment is displayed.
If a position adjustment checker is not created, “Position Adj.” cannot be selected.

2. Select a Position Adjustment No. from the list.
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4.7.3 Moving Checkers in Group

When you want to move the checker areas after creating checkers, you can move the areas of checkers set for
each camera by checker types or setting value of Position Adjustment.

This function is helpful to move several checkers or to move them keeping the positions between them.

1. Select “INSPECTION” > "Group Move".
Canera
i Position Adjustment Neo
2. Specn"y a camera No. used by the checkers you want to Line = =
move in [Camera]. Binary Window
Gray Window Ves =
3. Specify conditions of checkers to move in "Position Binary Edze
Adjustment”. Gray Fdee Ves E
No: Feature Extraction
To move the checkers that select "No" for Position Adjustment sSmart Matching Tes =
in the checker setting window. Flaw Detection
Cornector(Bin, Win.l  [es B
Select All: Cornector(Gra. Win.)
To move all checkers regardless of the settings of Position GCormector(Gra. Ede.) [fem =
Adjustment in the checker setting window. Snart Edze(Cirele) Vs =
Select Position Adjustment No.: e |
Select a Position Adjustment which is already set.
To move the checkers that select the same Position
Adjustment No. in the checker setting window.
Block No. 0
4. Set the checker to exclude from group move to [No]. Checker No. v
Unset checkers are not needed to be set to [No]. L]
Select Al
000 <Enter Comment>
. . . LI[1]] <Enter Comment>
As a result of the above setting, if there is no checker to be

moved, the "Move" button is shown in gray and cannot be

selected. T i 3
Pog bt home Ad st man® i Mo
5. Press [Move] button to move the areas. Line ;1: 3
. ) . Binary Windos Tes
After moving them, press the ENTER key to fix the position. o Ee Ho_ il

Pressing the CANCEL key cancels group move.

Now you have completed group move.
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474 Line

What is Line?
Line checker binarizes an image captured by a camera and Area
counts target colored pixels and the number of objects on a N
line. Judges as OK/NG according to those values.
Output Data
No. of Pixels: Outputs in the number of target colored pixels on the line.
No. of Objects: The number of parts of pixel string.
Example
Target color = black
No. of Pixels = 7, No. of Objects = 2
Pixel Judgement: If detected pixel count is within the allowable range you have set, the object will be
judged as "OK", if it exceeds the allowable range, the object is judged as "NG".
Objects If detected object count is within the allowable range you have set, the object will be
Judgement: judged as "OK", if it exceeds the allowable range, the object is judged as "NG".

(Total) Judgement:  Total judgement result of Pixel Judgement and Objects Judgement.

If two of them are “OK”, the object will be judged as "OK"; otherwise, the object will

be judged as "NG".

Specifying Checker No.

1. Select “Line” in "Checker Type".

2. Select the checker No. list and specify a checker
number to set.

3. Press the ENTER key to determine the checker No.

“Line” setting window is displayed. The binary image is
displayed on the screen window.

Selecting a Camera
Select a camera image to set “Line” checker.

1. Select “Area Setting” in “Line” setting

OFERATION EWVIRONMENT TiPE |INSPEGDEDMN 58VE.FE
Fozition Adj. Area Bize Adj.

Checker Type

Line ;]

Block Ho. L}

Checker Bo. [1]

L11]

L]

<Enter Comment> ‘| |

|

window.

2. Select a camera No. in “Camera”.

The selected camera image is displayed.

Judgement
Piwal Judpes|
Db jecis Judgensni
Ba, &l Pizals
o, of Dhjscis
Timeims)

N

N
L1®
1}
i}
0.00

| Area Sedtine
Inspech isn Condilion |
Judgement Limils |

Compen i
Camra ] E|
— e |

Area Selfing Sat

Select a displayed image type (Live/Memory and Gray/Binary) or magnification in “Image Menu” opened

by pressing the F1 key.
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Selecting Preprocess / Slice Level / Position
Adjustment

M Refer to 4 page 85

Setting an Inspection Area
Set a line which is the inspection span.

You cannot set a Mask Area in Line checker.

1. Select “Area Setting” in “Line” setting window.

2. Select "Area Setting".
Area setting window is displayed.

3. Select a shape of inspection area from
“Change Shape”.
Line, Broken line, and Ellipse are available.

4. Select “Change” and draw an area.

Refer to the section of Drawing an

Inspection Area, page 43. e

I T

5. After drawing is completed, press the |
CANCEL key.

Using Area Size Adjustment

Area Size Adjustment is a function for inspecting variable-sized objects. The function adjusts an inspection
area according to the size of the object detected with Area Size Adjustment checker.

Refer to Chapter 4.9, page 195 about Area Size Adjustment and the setting procedure.

Selecting a Target Color

Set to count pixels of either white or black on a binary image. Target color can be selected for each of pixel
counting and object counting.

1. Select “|nspecti°n Condition” > “Count rBB___S—"

. hrea Selling |
Pixel Color”. Proprocess [
Inspection Condilion | 21 1cx Laval x|
Judeesent L iniitz | Count Pixel Color While j
2_ Select “White” or “Black” to detect. Count Dhject Color While B
. Judpenent WG Min. Dbject Size | ]
White (default): Pivel Judpasant Mo Gas Slos | v
Counts the number of white pixels within the Mjects Judgesent WG Fjter o B
area. Na. of Pixols ]
Black: M. of Objects 0
Counts the number of black pixels within the UL, Lol
area.

3. Select “Count Object Color”.

4. Select “White” or “Black” to detect.

White (default): Counts the number of white objects within the area.
Black: Counts the number of black objects within the area.

88



Dilation and Erosion on Binary Image (Filter)

This is the function that dilates or erodes the pixels of color selected for target color to count. Use this function
mainly when you delete a slight noise or enhance a detected area. If applying this function is not necessary,
proceed to the next step.

1. Select “Inspection Condition” > "Filter".

The list of settable filters is displayed.

2. Select "Filter" to process the image to be a desired image.

Changing filters updates the displayed image. Confirm it and set.

Setting Criteria for Counting Objects
Set object criteria to count. The following two items are the criteria.

. Min. Object Size:
Decides the number of pixels to regard as an object.

. Min. Gap Size:
Decides the minimum value of gap which is the number of pixels lying between objects and with
different color from target.

This is not regarded as a gap because the
Example 1) minimum gap size of "3" is not fuffilled.

. Min. Object Size = 2 +
. Min. Gap Size = 3 ’ Stlart[Poilntl o I'l l lJI L] Il—lI l_l L lEnldploint
Object 1 Object 2
Example 2) /_-rrnri]li'lsiﬁurr]r?tgrae[? 2{55 gfa"ss"aig i%tbficlf%r:ci he
*  Min. Object Size =3 LI TP PRI I T PP PR T]]
e  Min. Gap Size =5 Start Pointt L oot I End Point

“——This is not regarded as an pbject because the
minimum object size of "3" is not fulfilled.

1. Select "Inspection Condition". Propracess R
L Slice Lavel A
Judgesent Limits | Count Pixel Color Wite %l
2. Enter “Min. Object Size” and “Min. Gap Count Dbject Colar  Mhito B
Size”. dedgzment NG Min. Object Size %
Pixel Judgesent Wi Min. Gap Size Iﬁ'
Dbjecis Judgement Wi Filter Hu—ﬂ
Wa. of Pizols ]
Ba. i Objects 0
Timelns) 0.00
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Setting Judgement Limits

Set tolerance (Maximum and Minimum values) of the counted pixels and objects. If the counted pixels and
objects are within the tolerance, the object will be judged as "OK", if it is out of it, the object is judged as "NG".

1. Select "Judgement Limits".
e.e.____________________________________]

Area Selling
" B " wpn: 4 Waw. Mo, of Pivels T
2. Enter "Max. No. of Pixels." and "Min. Imspection Comdition | i 0’ o pieis [
No. of Pixels". dudcrmsnl Linits ] k. Mo. of Bbjects F1ELE)
. . Win. Ma. of Object ]
Enter the values in pixels. e~ e rat
Fizel Judgemeni LA
hjecis Jelpemenl .TH
. . B3, ol Pimls 1]
3. Enter "Max. No. of Objects." and "Min. Ko, ol Dbjects 0
No. of Objects."” Time(ea) 0.0

4. After inputting is completed, press the
CANCEL key.

Running a Test
Confirm if the current settings perform an inspection properly.

1. Press the TRIG key.

When a live image is displayed on the screen, PV captures a new image first and runs a test. When a
memory image is displayed, it runs a test using the current memory image without capturing any images.
ﬂ [ Note |

Position adjustment and area size adjustment are also executed at the same time if they are used.

2. Confirm the inspection result.
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4.7.5 Binary Window

What Is Binary Window?

Binary Window binarizes an image

captured by a camera and
measures an area or the number

Area
Object

of white or black pixels. Judges as
OK/NG according to the measured
area.

Area of Black
12

Output Data
Area: Outputs in the number of pixels.

Judgement:

If the number of detected area is within the allowable range you have set, the object will

be judged as "OK", if it exceeds the allowable range, the object will be judged as "NG".

Specifying Checker No.

1. Select “Binary Window” in "Checker Type".

2. Select the checker No. list and specify a checker

number to set.

3. Press the ENTER key to determine the checker No.

“Binary Window” setting window is displayed. The

displayed camera image is binary.

Selecting a Camera

Select a camera image to set Binary Window checker.

1. Select “Area Setting” in “Binary Window”
setting window.

2. Select a camera No. in “Camera”.
The selected camera image is displayed.
Select a displayed image type (Live/Memory or

Gray/Binary) or magnification in “Image Menu”
opened by pressing the F1 key.

Selecting Preprocess / Slice Level / Position

Adjustment
page 85

Black Pixel

AT D TR PREPIETENE covDoRCaD  TOOL
Pesition Adl. | Area Size M
Pclariiiee.
Himary Window :I
Block Mo, 0
Chacker e, L]
o <Entor Copmeni> =
ol
o
o3
_ Mrea Setting | Lo —
_lnspection Condition | oo 0 E
Area Sat J
Judgement L
Aroa 0 [ Checker _____[0ifse1]
Timeims) 0.00 g,

Left
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Setting an Inspection Area
Set a range to measure area.

1. Select “Area Setting” in “Binary Window” setting window.

2. Select "Area".

“Area Setting” window is displayed.

3. Select a shape of inspection area from “Change Shape”.

Select from Rectangle, Ellipse, Circle and Polygon.

4. Select “Change” and draw an area.

Refer to section of Drawing an Inspection Area (page 43).

5. After drawing is completed, press the CANCEL key.

When you want to exclude a part from inspection (Mask area)
Up to 16 mask areas, where checker does no inspection, can be set in an inspection area.

Select "Add Mask" in “Area Setting”, specify a shape and draw an area. Refer to section of Setting a Mask Area
(page 47) for details.

Using Area Size Adjustment

Area Size Adjustment is a function for inspecting variable-sized objects. The function adjusts an inspection
area according to the size of the object detected with Area Size Adjustment checker.

Refer to Chapter 4.9, page 195 about Area Size Adjustment and the setting procedure.

Select a Target Color

Set to detect pixels of either white or black on a binary image.
FEaee ]

Area Selling

1. Select “Inspection Condition” > "Target". - “F: Preprocess Mo
Slice Lavel [
Judgemini Limiis Targal Wite ﬂ
Filter ma g
2. Select “White” or ”Black” to detect. i‘r'::'““' "n'
White (default): Measures the area of the pixels in Tima(es) 0.00

white.
Black: Measures the area of the pixels in black.

Dilation and Erosion on Binary Image (Filter)

This is the function that dilates or erodes the pixels of the color selected in “Target”. Use this function mainly
when you delete a slight noise or enhance a detected area. If applying this function is not necessary, proceed
to the next step.

1. Select “Inspection Condition” > "Filter".

The list of settable filters is displayed.

2. Select "Filter" to process the image to be a desired image.

Changing filters updates the displayed image. Confirm it and set.
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Setting Judgement Limits

Set a tolerance (Maximum and Minimum values) of the measured area. If the measured area is within the
tolerance, the object will be judged as "OK", if it is out of it, the object is judged as "NG".

1. Select "Judgement Limits".

2. Input the setting values for "OK Judge. Max." and "OK Judge. Min".

Enter the values in pixels.

3. Atfter inputting is completed, press the CANCEL key.

Running a Test
Confirm if the current settings perform an inspection properly.

1. Press the TRIG key.

When a live image is displayed on the screen, PV captures a new image first and runs a test. When a
memory image is displayed, it runs a test using the current memory image without capturing any images.

Position adjustment and area size adjustment are also executed at the same time if they are used.

2. Confirm the inspection result.
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4.7.6 Gray Window

What Is Gray Window?

Gray Window calculates the gray average of the Gray value 200
inspection area based on the gray values of every Gray value 50—, _\
pixel on a gray image captured by a camera. And — \5

then the checker judges as OK/NG using the value. { K '
Areaj

Gray Average=140
=(200*18+50"12)/30

Output Data

Gray Average: Average of gray value within an area.

Judgement: If the calculated gray average is within the allowable range you have set, the object will
be judged as "OK", if it exceeds the allowable range, the object will be judged as "NG".

Specifying Checker No.

1. Select “Gray Window” in "Checker Type". o J:“ "-T"’M"- e
Chocker Typa
2. Select the checker No. list and specify a checker prap N 3
number to set. Meckarle T ©
3. Press the ENTER key to determine the checker No. 3?.] —
“Gray Window” setting window is displayed. The gray :E;

image is displayed on the screen window.

Selecting a Camera
Select a camera image to set “Gray Window” checker.

1. Select “Area Setting” in “Gray Window” setting window.

2. Select a camera No. in “Camera”.
The selected camera image is displayed.

Select a displayed image type (Live/Memory or Gray/Binary) or magnification in “lmage Menu” opened by
pressing the F1 key.

Selecting Preprocess / Position Adjustment
page 85
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Setting an Inspection Area
Set an area to measure gray average.

1. Select “Area Setting” in “Gray Window” setting window.

2. Select "Area".
“Area Setting” window is displayed.

3. Select a shape of inspection area from “Change Shape”.

Select from Rectangle, Ellipse, Circle and Polygon.

4. Select “Change” and draw an area.

Refer to section of Drawing an Inspection Area (page 43).

5. After drawing is completed, press the CANCEL key.

Using Area Size Adjustment

Area Size Adjustment is a function for inspecting variable-sized objects. The function adjusts an inspection
area according to the size of the object detected with Area Size Adjustment checker.

Refer to Chapter 4.9, page 195, about Area Size Adjustment and the setting procedure.

When you want to exclude a part from inspection (Mask area)

Up to 16 mask areas, where checker does no inspection, can be set in an inspection area. Select "Add Mask" in
“Area Setting”, specify a shape and draw an area.
For details, refer to page 47, “Setting a Mask Area”.

Setting Judgement Limits
Set a tolerance (Maximum and Minimum values) of gray average. If the measured gray average is within the
tolerance, the object will be judged as "OK", if it is out of it, the object will be judged as "NG".
1. Select "Judgement Limits".

2. Input the setting values for "OK Judge. Max." and "OK Judge. Min".

3. After inputting is completed, press the CANCEL key.

Running a Test
Confirm if the current settings perform an inspection properly.

1. Press the TRIG key.

When a live image is displayed on the screen, PV captures a new image first and runs a test. When a
memory image is displayed, it runs a test using the current memory image without capturing any images.

Position adjustment and area size adjustment are also executed at the same time if they are used.

2. Confirm the inspection result.
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4.7.7 Binary Edge

What Is Binary Edge?

Binary Edge binarizes an image captured by a camera and detects an edge between white and black pixels.
The checker judges as OK or NG in accordance with the number of detected points.

Detect Example)

Condition: Scan direction = Horizontal Condition: Scan direction = Vertical
Edge Condition = Black -> White Edge Condition = White -> Black
Detected Position =All
[

G Detected Edges
i f fo]

.-/

Output Data

Coordinates X and Y of edges
Detect color of edges (+/-): Type of an edge, which is white -> black (-) or black -> white (+).
No. of Objects: The number of detected edges. The value is 0 to 256.

Judgement: If the number of detected objects is within the range you have set, the object
will be judged as "OK", if it exceeds the range, the object is judged as "NG".

Specifying Checker No.

FERATION, ENVIRORMENT  TITE r_ﬁ; T

Pasitian Aj Arwa Shaw Ad)

1. Select “Binary Edge” in "Checker Type".

Chocker Type _
2. Select the checker No. list and specify a checker Bunary Ldee ]
number to set. Chocker Ko,  ——T

noa Fridat Cm Th -
3. Press the ENTER key to determine the checker No. ] . o J
i

“Binary Edge” setting window is displayed. The binary D
image is displayed on the screen window.

Selecting a Camera
Select a camera image to set Binary Edge checker.

1. Select “Area Setting” in “Binary Edge” setting window.

2. Select a camera No. in “Camera”.

The selected camera image is displayed.

Select a displayed image type (Live/Memory or Gray/Binary) or magnification in “lmage Menu” opened by
pressing the F1 key.

Selecting Preprocess / Slice Level / Position
Adjustment

M Refer told page 85
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Setting an Inspection Area
Set a range to detect an object.

You cannot set a Mask Area in Binary Edge checker.

1.
2.

5.

Select “Area Setting” in “Binary Edge” setting window.

Select "Area (Set)”.

“Area Setting” window is displayed.

Select a shape of inspection area from “Change Shape”.

Select from Line and Plane.
For detecting a flat edge at high speed, Line scan is suitable. And Plane scan
suits for detecting a round or pointed edge.

Select “Change” and draw an area.

Refer to section of Drawing an Inspection Area (page 43).

After drawing is completed, press the CANCEL key.

Using Area Size Adjustment
Area Size Adjustment is a function for inspecting variable-sized objects. The function adjusts an inspection
area according to the size of the object detected with Area Size Adjustment checker. Refer to Chapter 4.9,
page 195 about Area Size Adjustment and the setting procedure.

Selecting Detect Condition of Edge

Set detailed conditions such as detecting direction of edge.

1.

2.

Select "Inspection Condition".

Set Scan Direction, Edge Condition, Detected Position.

Select "Search Method".
Set "Filter" and "Width".

About Conditions
Scan direction (Horizontal/Vertical) -- Only Plane scan

Horizontal: Scans horizontally* from the start to the end points.
Vertical: Scans vertically* from the start to the end points.

*If you set a rotated area, it scans at the rotated angle.
Scan direction = Horizontal

Horizontal
Plane Scan

DT Line Scan
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Edge Condition (White -> Black(-) / Black -> White(+) / Both)

White -> Black(-) Black -> White(+) Both
Detects a point changing from Detects a point changing from Detects both point from white to
white to black as an edge. black to white as an edge. black and from black to white.
] ———
Detected _| Detected __| ! DEtEdEd_E_‘ 1
Edge Edge _'. Edges : :
Detected Position (Front / All)
Front All
Scans from the start point and detects the first Detects all edges which meet the condition in the
edge. area. Use this to count the number of edges.
4
i Detected [
Detected | I Edges
Edge

No. of Objects = 1 No. of Objects = 2

Filter/Width

These are conditions of object size. The function prevent from detecting undesired part such as noise within the
area. Adjust them when desired edge cannot be detected after testing.

Filter: Condition of length in scan direction. Aﬁ
Width: Condition of length in the direction at right angle to f ——
the scan. e
J 130
Example: !
When you want to detect “A” in the right figure as an edge, set % -

Filter to 20 and Width to 40. __| |__‘|_0_ 50 !
The first object with length in scan direction 10 and the nose
with width 30 are not detected. And only “A” meets the
condition and is detected.

Dilation and Erosion on Binary Image (Filter)

This is the function that dilates or erodes the pixels of color selected in “Edge Condition”. Use this function
mainly when you delete a slight noise or enhance a detected area. If applying this function is not necessary,
proceed to the next step.

1. Select “Inspection Condition” > "Filter".
The list of settable filters is displayed.

2. Select "Filter" to process the image to be a desired image.

Changing filters updates the displayed image. Confirm it and set.
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Setting Judgement Limits

Set a tolerance (Maximum and Minimum values) of the number of detected edges. If the number of detected
edges is within the tolerance, the object will be judged as "OK", if it is out of it, the object will be judged as "NG".

1. Select "Judgement Limits".
2. Input the setting values for "OK Judge. Max." and "OK Judge. Min".

3. After inputting is completed, press the CANCEL key.

Running a Test and Confirming Result

Confirm if the current settings perform an inspection properly. To observe the image easily, set “Window
Transparency (SETUP menu)” to larger value. (See “Changing Window Transparency (SETUP Menu)’, page
320)

1. Press the TRIG key.

When a live image is displayed on the screen, PV captures a new image first and runs a test. When a
memory image is displayed, it runs a test using the current memory image without capturing any images.

Position adjustment and area size adjustment are also executed at the same time if they are used.

2. Confirm a judgement result and the number of detected objects.

>

The list of detected edges is displayed in the lower part of the setting window.

When selecting this table and highlighting an edge data, the mark on the screen window indicating the
detect position turns to red.
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4.7.8 Gray Edge

What Is Gray Edge?

Gray Edge detects a brightness changing point (edge) on a grayscale image and judges as OK or NG in
accordance with the number of detected points. This function is effective if the variation in image brightness is
small and the contrast of an edge is low.

Detect Example)

Condition: Scan direction = Horizontal Scan direction = Vertical Scan direction = Clockwise
Edge Condition = Dark -> Edge Condition = Light -> Edge Condition = Both
Light Dark
Detected Position =All
Detected Edges

Detected Edge Clockwise

Output Data

Coordinates X and Y of edges
Edge Differential:  Differential value of detected edge (degree of gray value change)

No. of Objects: The number of detected edges. The value is 0 to 256.

Judgement: If the number of detected objects is within the allowable range you have set, the object
will be judged as "OK", if it exceeds the allowable range, the object will be judged as
"NG"

Specifying Checker No.

OPERATION  ERWVIRTSMENT  TVPE [NENSEECRIONN SAVE/READ TOOL
Posiftion Adj. hrea Size Adj. | Checker
Checker Type
2. Select the checker No. list and specify a checker firay Edge g
number to set.

1. Select “Gray Edge” in "Checker Type".

Checkar No. []

3. Press the ENTER key to determine the checker No. gg‘l] <Entar Comsent» J
“Gray Edge” setting window is displayed. The gray 0n2

image is displayed on the screen window.

Selecting a Camera
Select a camera image to set Gray Edge checker.

1. Select “Area Setting” in “Gray Edge” setting window.

2. Select a camera No. in “Camera”.

The selected camera image is displayed.

Select a displayed image type (Live/Memory and Gray/Binary) or magnification in “Image Menu” opened
by pressing the F1 key.

100



Selecting Preprocess / Slice Level / Position
Adjustment

M Refer told page 85

Setting an Inspection Area
Set a range to detect an object.

You cannot set a Mask Area in Gray Edge checker.

1.

2.

5.

Select “Area Setting” in “Gray Edge” setting window.

Select "Area (Set)".

“Area Setting” window is displayed.

Select a shape of inspection area from “Change Shape”.

Select from Line, Plane, and Ellipse.
For detecting a flat edge at high speed, Line scan is suitable. And Plane scan
suits for detecting a round or pointed edge.

Select “Change” and draw an area.

See the description in the next section for setting procedure of an arc. For the setting procedure of other

shapes, refer to section of “Drawing an Inspection Area” (page 43).

After drawing is completed, press the CANCEL key.

Setting Procedure of Arc

To draw an arc in Gray Edge checker, firstly specify its size and position, select scan direction (clockwise/

counterclockwise), and then set an arc start point and an arc end point.

1.

Move the area.

Tilt the ENTER key to move the area.
Tilt the ENTER key pressing the SHIFT key to move the area by 10-pixel.
(You can use the SHIFT key also in setting of a start/end point.)

After deciding the position, press the Enter key.

Set the start point (a square mark).

Move the start point by tilting the ENTER key and press it to
determine the position.

Set the end point (a filled square mark).

Move the end point by tilting the ENTER key and press it to determine
the position.
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4. Press the FUNC key and select a scan direction “Clockwise” or

“Counterclockwise”. End Point
Default is “Clockwise”.
Start Point
5. Tilt the ENTER key left/right to specify a start point and an end
point.
Tilting it right moves the start/end point clockwise and tilting left moves p—
\ End Point

counterclockwise. |

The coordinates of the start point and end point are displayed in the . ) Counter-

lower left on the screen. Use them to make setting. clockwise
Start Point

6. After setting the end point, press the CANCEL key.

Using Area Size Adjustment

Area Size Adjustment is a function for inspecting variable-sized objects. The function adjusts an inspection
area according to the size of the object detected with Area Size Adjustment checker.

Refer to Chapter 4.9, page 195 about Area Size Adjustment and the setting procedure.

Selecting Detect Condition of Edge

Set detailed conditions such as detecting direction of edge.

1. Select "Inspection Condition".
Set Scan Direction, Scan Method, Edge Condition, Edge Threshold and Detected Position.

2. Select "Search Method".
Set Scan Pitch, Filter, Width and Average Range.

About Conditions
Scan direction (Horizontal/Vertical) -- Only for Plane scan
Horizontal: Scans horizontally* from the start to the end points. Line Scan
Vertical: Scans vertically* from the start to the end points. g DI
*If you set a rotated area, it scans at the rotated angle.

Scan direction = Horizontal

r Horizontal
Plane Scan

Scan Method: Projection / Single

Set this when using projection scan. Projection scan calculates average brightness in the vertical direction
against the scan direction per column (or row) and detects the edges based on the composite image.

Original Image Image after projection scanning
(Scan direction = horizontal)

Area I—Area

Cannot be detected Can be detected
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Edge Condition (Light -> Dark/ Dark-> Light/ Both)

Light ->Dark Dark-> Light

Detects a pixel that changes from | Detects a pixel that changes from
high gray to lower gray (or from low gray to high gray (or from
light to dark). dark to light).

Detected _|

Detected 2
Edge ]

Edge ]

Both (default)

Detects a pixel that changes both
from light to dark and from dark
to light.

Edge Threshold: 1 - 255

This is a condition on contrast or bright differential of an edge to detect. Setting it to larger extracts only
edges with high contrast and lower extracts also low contrast edges. Quantified value of the contrast is

differential value.

Edge A-
Differential: -40

Example)
When edge threshold=30, the edge A and B are extracted.
When edge threshold=50, only the edge B is extracted.

Detected Position (Front / Peak / All / Front/ Rear)
Among the edges meeting the condition, decides which edges to output.

Scans from the (arc) start point and detects the first edge. In
the right figure, A is detected.

| Detects the position having the highest absolute differential
value as an edge.n the right figure, A is detected.

All Detects all edges which meet the condition.In the right figure,
all edges A, B, C, and D are detected.

Detects the two points, the nearest position from the (arc)
start point and from the (arc) end point. In the right figure, A
and D are detected.

Front

Peak

Front/ Rear

Scan Pitch (only for Plane scan)

With this item, set amount of scan skipping. As you set
larger value, the skipping pitch increases. If you have

Scan Pitch=1

Edge B-
Differential: -80

U U

Fo O G J

Scan Pitch=2

enough inspection time to spend, use default value, 1.

Filter and Width

These functions allow checkers to ignore undesired objects in front (in the start point side) of the area to detect.
If the undesired objects are detected by running a test, increase the “Width” value.

In addition of above, if the detect object is other than a straight line, including round and pointed object,

increase both "Width" and "Filter" values.
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Average Range
This item decides how many pixels from the detected edge positions are averaged. If the desired position
cannot be detected as a result of the test using the default value, change the Average Range value. Increasing
the Average Range value detects the position slightly inside the edge of the object. Decreasing the value
detects the position on the edges of the object.
To detect a front edge of a circle, pointed or irregular object, set the Average Range value to be low as much as
possible.

Average =0  The detection position is the edge position on the tip of the Scan Direction ------------- >
detected part. (In the example on the right, the detection
position is located on the bottom line.) 101 105 110

Average =1 The coordinate values of the edge on the tip of the detected T [ TX
part are averaged. (In the example on the right, the tip edge is 1 X
located on the line 105. Thus, the coordinate values of the *
edge on the lines from 105.0 to 105.9 are averaged.) ! -

Average =2  The coordinate values of the edges located between on the
tip line and on the next line are averaged. (In the example on
the right, the tip edge is located on the line 105. Thus, the
coordinate values of the edge on the lines from 105.0 to 106.9
are averaged.)

XXXl |

If you set the Average Range value to 1 or more, Y coordinate of the horizontal scan and X coordinate of the
vertical scan will be averaged as well.

Setting Judgement Limits

Set a tolerance (Maximum and Minimum values) of the number of detected edges. If the number of detected
edges is within the tolerance, the object will be judged as "OK", if it is out of it, the object is judged as "NG".

1. Select "Judgement Limits".
2. Input the setting values for "OK Judge. Max." and “OK Judge. Min".

3. Atfter inputting is completed, press the CANCEL key.

Running a Test and Confirming Result

Confirm if the current settings perform an inspection properly. To observe the image easily, set “Window
Transparency (SETUP menu)” to larger value. (“Changing Window Transparency (SETUP Menu)’, page 320)

1. Press the TRIG key.

When a live image is displayed on the screen, PV captures a new image first and runs a test. When a
memory image is displayed, it runs a test using the current memory image without capturing any images.

Position adjustment and area size adjustment are also executed at the same time if they are used.

2. Confirm a judgement result and the number of detected objects.

The list of detected edges is displayed in the lower part of the setting window.
When selecting this table and highlighting an edge data, the mark on the screen window indicating the

detect position turns to red.
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4.7.9 Feature Extraction

What Is Feature Extraction?

Feature Extraction binarizes an image captured by a
camera, detects a specified size of clusters of white or

as OK or NG depending on the measured number. The
checker outputs the feature quantity such as the
coordinates of a center of gravity or principal axis angle

(+/-90 degrees).

Output Data

Feature quantity of an object

Area:
Gravity X/ Gravity Y:
Perimeter:

Principal axis angle:

black pixels (hereinafter called “object’), and then judges Area \ Object 3
Object 1— . Object 2
Area of an object (in pixels)
Gravity center X and Y of a detected object
Perimeter length of an object
The angle between the principal ) Principal
axis angle and X axis X Axis / Axis Angle

Projection
Width/Height:

No. of Objects:

Judgement Results:

Gravity Center
(Xg.Yg)

Principal Axis

The width and height of the
rectangle circumscribing around
an object

Projection
Height

The number of detected objects

If the number of detected objects is within the allowable range you have set, the
object will be judged as "OK", if it exceeds the allowable range, the object will be
judged as "NG".

Specifying Checker No.

1. Select “Feature Extraction” in "Checker Type".

2. Select the checker No. list and specify a checker

number to set.

To select the number not displayed in the list, move the
cursor to display the desired number or specify the
number in “Checker No.” field above the table. PiTiF]

OFERATION BNV IFMENT  T7PE |INGRECHION]

SAVE/RERD

Fosition Mdi. | Ares Size Adj.
Checker Type
Feature Extraction J
Checker Mo, [i]

an

oo <Enfer Commeni> ] ‘

3. Press the ENTER key to determine the checker No.

“Feature Extraction” setting window is displayed. The binary image is displayed on the screen window.
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Selecting a Camera
Select a camera image to set Feature Extraction checker.

1.

2.

Select “Area Setting” in “Feature
Extraction” setting window.

Select a camera No. in “Camera”.

The selected camera image is displayed.

>

Select a displayed image type (Live/Memory or
Gray/Binary) or magnification in “Image Menu”
opened by pressing the F1 key.

Lo hreSewtine | . —
Inspection Condition | o o i E|
Zearch Method | [ %
Extraction Conditien | e Sol
Judgemeni Limits |

Judgeneni NG
Mo, ol Dbjecis 1]
Time (w3} 0,80
LI

Selecting Preprocess / Slice Level / Position
Adjustment

M Refer tofjd page 85

Setting an Inspection Area
Set a range to detect an object.

1.
2.

5.

Select “Area Setting” in “Feature Extraction” setting window.

Select "Area (Set)".
“Area Setting” window is displayed.

Select a shape of inspection area from “Change Shape”.

Select from Rectangle, Ellipse, Circle and Polygon.

Select “Change” and draw an area.

Refer to section of Drawing an Inspection Area (page 43).

After drawing is completed, press the CANCEL key.

When you want to exclude an area from inspection (Mask

area)

Up to 16 mask areas, where checker does no inspection, can be set in an inspection area.

Select "Add Mask" in “Area Setting”, specify a shape, and draw an area. Refer to section of Setting a Mask
Area (page 47) for details.

Using Area Size Adjustment

Area Size Adjustment is a function for inspecting variable-sized objects. The function adjusts an inspection
area according to the size of the object detected with Area Size Adjustment checker.

Refer to Chapter 4.9, page 195 about Area Size Adjustment and the setting procedure.
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Select a Target Color
Set to detect which object of white or black on a binary image.

1. Select “Inspection Condition” > "Target".

2. Select “White” or “Black” to detect.

White (default): Detects a white object.
Black: Detects a black object.

Dilation and Erosion on Binary Image (Filter)

This is the function that dilates or erodes the pixels of color selected in “Target”. Use this function mainly when
you delete a slight noise or enhance a detected area. If applying this function is not necessary, proceed to the
next step.

1. Select “Inspection Condition” > "Filter".

The list of settable filters is displayed.

2. Select "Filter" to process the image to be a desired image.

Changing filters updates the displayed image. Confirm it and set.

Set the Number of Objects to Detect

Set the maximum number of objects to detect. Specifying “10” detects 10 prior objects after sorting or in order
of appearance.

1. Select “Inspection Condition” > "Output: Objects 1 - x".

2. Set the number of objects to detect.

Default: 100
Settable Range: 1 to 10000

Select a condition to number objects (Sorting)

This is a function used to output and calculate feature data. When multiple objects were detected, the function
arranges in a certain rule and numbers the first object as No.O in ascending order.

1. Select “Sorting” and specify information to use
in sorting.
Select from Area, X, and Y.

2. Select “Sorting Order” and then select either of Area Soiting | Frerracas .
Ascending or Descending. ' I ;iico Lovel A
. . . . Search Helbed | Taraat While ﬂ
Ascending: Sorts with the object of small value in Extraction Condition | oo = E|
the top. Judgamant Limita | Dulput: Dhincts 1-x | T
Descending: Sorts with the object of large value in Sarting Frea -
the top. Judprmant K6 Zarting Order Descending =
Mo, of Dbjecis i}

When setting “Area” and “Descending”, it sorts
with the object of the largest area in the top in
descending order. You can confirm the result in the
detected result list.
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Selecting Feature Data to Measure

Select feature quantity data to measure on a detected object. Setting unnecessary items to “No” decreases the
inspection time.

Selectable feature data types are Perimeter, Projection Width/Height and Principal Axis Angle.

1. Select "Search Method".

Area Selling

Labeling Yo

Ingpecion Condi 1 iea

|

l Boundary Yes
Search Mathod |

|

|

Perimeter Tes

2. Set whether or not to detect Perimeter, e
Projection Width/Height and Principal Axis odeomend Lisils Prol. Widlh, Relchl — [en
Angle. Pt incipal Axiz Angle :'l'l.':<
Fill Holes Mo
Yes (default): Measures the selected item. Judgement NG
No: Does not measure the selected item.

When setting labeling to "No", Perimeter and Projection Width/Height cannot be detected.
When setting Principal Axis Angle to “No”, Projection Width/Height cannot be detected.

Changing Other Search Methods
(Labeling/Boundary/Fill Holes)

1. Select "Search Method".

2. Change the setting of Labeling, Boundary, or Fill Holes as necessary.

Extracting Each Data of Multiple Objects (Labeling)
This is a function to detect each Feature data when multiple objects exist within the area.
Yes (default): Measures feature quantity of each object.

No: Feature quantity of each object is not measured and only total area, coordinate of the
gravity center, and principal axis angle are output.

Decides Whether or not to Detect an Object on the Boundary
of an Area (Boundary)

Yes (default): Detects an object on the area frame.
No: Ignores an object on the area frame.

You can set Boundary to “Yes” only when Labeling is set to “Yes”.

Selecting Whether or not to Fill inside an Object with the
Target Color (Fill Holes)

If there is a part with different color from the Yes (default): No:

target color inside an object, measurement Executes Fill Holes. Does not execute Fill Holes.
of coordinate of gravity center or principal
axis angle is interfered. To prevent this,
processes to fill inside the object with the
target color.

Fill Holes is available when Labeling is set to “Yes”.
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Set the Condition of Objects to Detect
(Extraction Condition)

Set the range of area, projection width, and projection height of objects to detect.

Setting example of an area
In the right figure, setting “Min. Object Area” to 100 detects 10 objects.

1. Select “Extraction Condition” in “Feature . . . ‘—— E::ad:;gded
Extraction” setting window. . . . .

2. Setthe range of area, projection width, and . . ‘ Detected
projection height of objects to detect. . Area=150

When using no conditions for area, projection width and
projection height, changing these is not necessary.

Area Detling

A i
The default value of Minimum Object Area is “1” which IR TCRR T |y,
indicates that detecting an object with a pixel or more. L .
For a noisy binary image, it is advisable to set Minimum e ey [
Object Area to larger value to prevent detecting noise Mo, ol Dbjwcts u

as an object. Time (o) 0.m

Dject Area
Dject Area

. Praj, Width

Prai. Widih
Proj. Beight
Praj. Baight

Setting Judgement Limits

Set a tolerance (Maximum and Minimum values) of the number of detected objects. If the number of detected
objects is within the tolerance, the object will be judged as "OK", if it is out of it, the object will be judged as

NG
1. Select "Judgement Limits".
2. Input the setting values for "OK Judge. Max." and "OK Judge. Min".

3. After inputting is completed, press the CANCEL key.
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Running a Test

Confirm if the current settings perform an inspection properly. To observe the image easily, set ““Window
Transparency (SETUP menu)” to larger value. (“Changing Window Transparency (SETUP Menu)”, page 320 )

1. Press the TRIG key.

When a live image is displayed on the screen, PV [T ET—

captures a new image first and runs a test. When a s ] e —
memory image is displayed, it runs a test using the current Baarch eibad |

memory image without capturing any images. T

i .

Position adjustment and area size adjustment are also w il

executed at the same time if they are used.

2. Confirm a judgement result and the number of
detected objects.

The list of detected objects is displayed in the lower part of
the setting window.

When selecting this table and highlighting an object data,
the mark on the screen window indicating the detect
position turns to red.

When 40000 or more areas of specified color are detected regardless of whether or not the extraction condition
is met, the judgement result will be NG and detected count will be 0.

In this case, to inspect correctly, adjust the lens aperture and the slice level not to display undesired noises on
the image, or set Preprocess to remove undesired noises.

110



4.7.10 Smart Matching

What Is Smart Matching?
This is a function that searches and detects a similar part to the registered image pattern.
It outputs the detected position and angle, and similarity degree or correlation value. The registered image

pattern is a template, and the range to search is a search area.

Smart Matching of PV500 can register up to 64* templates per checker. This checker is suitable to detect a

target having variable image pattern or to recognize its type.

Subtraction function, which detects difference between the detected part and the template in gray level, can
inspect a detailed difference.

* Templates are saved in the dedicated memory. To check the free space for templates, select “TOOL” >
“Information” from the menu bar.

Base Image Detected Image
(Template)

TEST

Detected
Image

Qutput Point

Output Data

No. of Objects: 0 to 256

Template No.: (0 to 63)
Correlation: 0to 1.000
Coordinate X, Y: (Output point)
Detection Angle: -179.999 to 180.000

Subtraction:

Specifying Checker No.

Select “Smart Matching” in "Checker Type".

Select the checker No. list and specify a checker
number to set.

Press the ENTER key to determine the checker No.

“Smart Matching” setting window appears. The gray
image is displayed on the screen window.

Detected Image
(Sorted in ascending order of Y)

“ﬁ Detected
Image No.1

m Detected
Image No.2

Pixels of Max. subtracted Object, No. of Subtracted Objects: 0 to 128

OFERATION EWVIRONMENT Tore |JIIGEREGDIONE =AVE
Pozilion Adj. Area Bize Adj.

Checker Type
Smart Mafiching -]

Checker Ho. ]

noa <Emter Comment: Ell|
ool
a0z

1M
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Selecting a Camera

Select a camera image to set “Smart Matching” checker.

1. Select “Area Setting” in “Smart Matching” setting window.

2.

Selecting Preprocess / Position Adjustment

Select a camera No. in “Camera”.

The selected camera image is displayed.

Select a displayed image type (Live/Memory and Gray/Binary) or magnification in “Image Menu” opened

by pressing the F1 key.

Position Adjustment function is helpful when position or angle of an inspection object can be detected in
advance. In this case, the search area for Smart matching or the range of detect angle can be smaller, so that
the processing speed can be faster.

page 85

Setting a Template

Register an image pattern to detect.
Up to 64 templates can be registered per Smart Matching. When registering multiple templates, the checker

inspects based on all the templates and outputs the area with the largest correlation value and the number of
the template used to detect the area.

1.

2.

Select “Area Setting” in “Smart
Matching” setting window.

Select “Set” for "Template".

Template setting window is displayed.

Tilt the ENTER key up/down/left/right to
select a template No. Select a template
No.0 when registering a template for
the first time.

Select "Register".

The screen to draw a template area is
displayed.

When opening this screen after the
execution of an inspection, the image to be
displayed may be the one which the
current memory image has been moved
and rotated. Refer to "Image to be
displayed when reregistering a template"
(page 121) for details.

Raws Satling e

Cameia n E |

b Temelate det
Search Lrea Snl
Judgment W
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5.

Select a shape of template area from
“Change Shape”.

Select from Rectangle, Ellipse, Circle and
Polygon.

Select “Change” and draw a template
area.

TEST

Refer to section of Drawing an Inspection
Area (page 43).

RS S

The maximum size to draw (the size of a ——

circumscribing rectangle of the area) is as

follow.
. When using Quad-speed/Ultra Compact Camera: 640 x 480 pixels (full screen)
. When using 2-Mega-pixel Camera: 1024 x 1024 pixels

If there is no feature (or the degree of change in gray level is low) within the specified area, the image
cannot be registered.

When you want to exclude an area from inspection

(Mask area)
Up to 16 mask areas, where is excluded from inspection (correlation calculation), can be set for a template.
Select "Add Mask" in template setting window, specify a shape and draw an area. Refer to section of Setting a
Mask Area (page 47) for details.

7.

Select “Output Point” and operate the ENTER key to specify an output point.

Output point is the point that indicates the location where the image resembling the template was detected.
You can place the output point at the desired location. (It can be set also outside template.)

While you are setting it, the coordinate of the current output point is displayed in the information display
area. Use it to make the setting.

Selecting “Middle Point” sets an output point in the center of a template from the pop-up menu displayed by
pressing the FUNC key.

After setting is completed, press the
CANCEL key.

Return to the template setting window.
To set multiple templates, select a
template No. and repeat the above
procedure.

3 Note

If there is no feature (or the degree of
change in gray level is low) within the
specified area, a message will be
displayed and the template cannot be
registered.

From “Show this many:”, the number of displaying templates can be changed.
You can choose from the following as necessary; 16 (default), 4, and 1.

After setting the template, press the CANCEL key.

The screen returns to “Smart Matching” setting window.
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Image to be displayed when reregistering a template

When a template is reregistered after executing an inspection, the image may be displayed in the moved or
rotated state. This is because the memory image (fig. 3 below) is displayed after being moved/rotated for the
difference between the position/angle when the template has been registered (fig. 1 below) and the
position/angle detected when executing the inspection (fig. 2 below).

Displaying the image like this enables the template to be reregsitrated even when the object is inclined. (ltis
not necessary to replace and recapture the object at the angle when it has been registered.)

3) Image displayed when reregistering
(Dotted line shows the memory image.)

Pt

2) Detection position when
executing the inspection (test)

1) When setting a template

Trmpratn
o -
../. e
-
/ . %
£ )
\

Execute either way of the followings to clear the detection position when you do not want to display the image
corrected when reregistering.

. Switching Types
. Turning off the power to PV500

Selecting a Template from Common Image Patterns

Other than templates created in each Smart Matching, PV500 provides with a function that saves common
templates to all types, including Position Adjustment and Area Size Adjustment, that can be selected in all
Smart Matchings as common using templates.

Common templates can be saved up to 2000 templates in 256 product types.
Common Template
No.1 No.2 No.3 No.4 No.5

TEST|BEST

ﬂf\w

No. No.2

TEST TEST|BEST

Smart Matching No.0 Smart Matching No.1

Smart Matching No.2 Smart Matching No.3

Setting a Template to Use Commonly

SOOI BGEELGSIDEELET i e
| | T | a Cameia Eolor Pazywadid
1. Select "ENVIRONMENT" > “System Startem Setting || o e e T
Settings” from the menu bar. S i e Swiiching 1o ST fien image in lesl
ovaliem Segishes
THTrE T loepeme 1 iom Frecess Setial C
- T Illul-:wn i ta '.mri\.rf_\.m.nJ_.j
2. Select "Operation". e Dataal Birchs e
Parallal 1D I Resel Condifisn lisid _'J
|:::I|'||umn 1m':::|m“ o s (fecnl
3. Select “Common” for "Template Yesplate Baiting s Thw Lead Tmaze o
Registration”. difondlios ! v'n]
If templates have already created at this Tomplate Renintraiion — ]
moment, the templates will be registered as oAbt bl i gy T

common templates automatically.
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Note on resetting to "Per Checker”

When you operate to reset to "Per Checker” from the menu or initialize environment settings, an error message
may appear and "Common" setting may be held. This is because of the reason described below.

Changing the setting from "Common" to “Per Checker” copies the common templates that are used by
checkers to each checker. In “Per Checker” setting, total number of templates is likely to be increased because
each checker holds a template separately even for the same image, while multiple checkers use a single
template in “Common” setting.

For example, the total number of templates is five in the figure at the previous page. After copying the
templates to each checker, the total number is seven as the figure below which is increased by two.

1 2 3 4 5 6 7
No.1 No.1 No.2 No.1 No.2 No.1 No.2
TEST| |TEST|BEST - -
Smart Matching No.0 Smart Matching No.1 Smart Matching No.2 Smart Matching No.3

You cannot reset to "Per Checker” when inadequate memory of PV500 or excessive number of registration
prevents copying the templates.

Note that the other settings are initialized even when "Template Registration" remains “Common” due to the
above reasons after initializing environment settings.

Creating a New Common Template

1. Select a template No. in template setting window and then select "Register".

2. Select a blank field for common
templates.

When selecting a registered template, you
can update or delete the image pattern.

3. Select "Register” for “Common Template
Setting”.
Template setting window is displayed.

Select a shape and draw a template area.
Refer to page 112 for details.

To delete the selected template, select
“Delete”.

(IR

4. After drawing is completed, press the CANCEL key.
The set image pattern is registered as a template.

. Select “Register” for "To template #".
5, Select “Register” for "To t late #"
(“#” indicates the number you have specified in step 1.)

Through these steps, you can register the commonly saved template in “Template #".
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Selecting from Saved Common Template List

1. Select a template No. in template setting window.

A list of commonly saved templates is displayed.

2. Select a template to use.

3. Select “Register” for "To template #".

(“#” indicates the number you have
specified in step 1.)

Through these steps, you can register the
commonly saved template in “Template #”.

Deleting Common Templates
This function deletes common templates one by one.

M Refer told

How to delete all common templates: See page 53.

1. Select a template No. in template setting window.

A list of commonly saved templates is displayed.

2. Select a template to delete.

3. Select “Delete” for "Common Template
Setting".
Follow the message to delete it.

Condition of Updating Template by External Signals

A created template of Smart Matching can be updated (reregistered) by inputting an 1/0 signal or a command
from the external device. How to select conditions to update is described below.

If you do not reregister it by an external command, setting change is not necessary.

Reregistering by command input: page 382.

1. Select "ENVIRONMENT" > “System Settings” from the menu bar.

Pt NIRRT | ¥ T A -
i Syaten Sailings Iageat Tutpul | Camira Calor | Fassward
2. Select "Operation”. tias .
Runi Mede in SETUP Mesi Wol Awailable j
IOSTEI  i, Sui iching o SETUF Mave aage in Teal”
] Syslem Register | T s Seria E|
3' Set Template settlng " Oatpul Besulis Bynchronoes J
13 (1 . Image Dwipul 3 4L h s
Use th,e Last I_mage (Default). Parallel 10 Dutpul Besel Condition  Held E|
To reregister using the current memory ConlInuen IRaebchioh We (Oece)
image which is the last captured inspection Temglate Sabling fie The Laat mags
|mage Pazilien Bel Peaninon fl|
“Capture New Image”: s R E|
R . omplate Regiairabion Comes E |
To capture a new image to register. Smarl Malching Perfarmance Tyoe Swiich Freai 1]
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4. Set "Position".

“Set Position” (Default):

To register the image pattern within the template of selected Smart Matching.

“Adjusted Position”:

To execute the Position Adjustment relating to the selected Smart Matching and reregister the image
pattern within the template of selected Smart Matching.

5. Select "Area Display”.

“No”(Default):

To reregister in the position of the specified condition.

“Yes”:

To display a template area when the position of the specified condition is determined. Inputting a command
calling for a registration once more after confirming the display executes registration.

Now you completed the setting for registration condition.

Operation when setting "Area Display" to "Yes"

When setting "Area Display" to "Yes", the operation when executing re-registration differs depending on the
settings of "Template Setting" and "Position". Regardless of the type of the display image (Live image/Memory
image) before executing re-registration, the operations for executing re-registration are as below.

Reentry Use the Last Image Capture New Image
signal Set Position Adjusted Position Set Position Adjusted Position
First input Image capture

-
4

Displays latest

Displays latest

Displays live image

Displays the above
captured image.

memory image

4
v

memory image

4
v

Executes Position
Adjustment,
adjusts area.

-w
v

-
v

w
v

Executes Position
Adjustment, adjusts
area.

-w
v

Displays area
re-registered.

Displays area
re-registered.

Displays area
re-registered.

Displays area
re-registered.

-w
v

Second input

-w
v

-w
v

-w
v

Image capture

-
v

Executes
re-registration.

Executes
re-registration.

Executes
re-registration.

Executes
re-registration.
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Setting a Search Area

Set the range to search the same image pattern as a template.

You cannot set a Mask Area in the search area of Smart Matching checker.

1.
2.

4.

Select “Area Setting” in “Smart Matching” setting window.

Select "Search Area".

“Area Setting” window is displayed.

Draw a search area.

Refer to section of Drawing an Inspection Area (page 43).

Settable shape for search area is only rectangle.

After drawing is completed, press the CANCEL key.

Detecting Rotated Object

If a detecting part is rotated or capturing direction is possible to be unstable, it is
necessary to scan within a search area rotating the image pattern registered as a
template. To do so, set a rotation angle and angle pitch.

5.

Select "Inspection Condition".

Specify the value of “Rotation Range” from 0 (no rotation) to +/-180 (rotation of 360-degree).

Note that the larger value of rotation angle range you set, the longer time its processing takes.

Specify “Angle - Step”.

At first, set a pitch to scan. Select from 8, 4, 2, and 1. Selecting “8” scans Rotation Range by 8 degrees and
finely scans around the detected angle.

When setting “Recommendation Setting” from “Sequence”, “Angle - Step” will be automatically replaced to
the Recommendation Setting.

Specify "Angle - Accuracy".

This item is to set an angle to scan finely around a detected angle.
Select either “1 Degree” or “0.001 Degree”. The detected angle is output lastly in the unit set here.
Setting “0.001 Degree” takes longer process time than “1 Degree.”

After setting is completed, press the CANCEL key.
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Detecting Black/White Reversed Image

To detect an image which has reversed gray level of registered image Template
pattern, use the function of “Detect B/W Reversed Template”. This
function allows to perform an inspection without lowering correlation value T E ST

because of image reversal.

Detecting Image

1. Select "Inspection Condition". T E S T
2. Select “Yes” for “Detect B/W Reversed Template”. TEST

Condition to Label Detected Images (Sorting)

When multiple images were detected, the function arranges in a certain rule and numbers them in ascending
order from the first object as No.0. This is a function used to output and calculate information on detected
images such as coordinate, angle, and correlation value.

1. Select “Sorting” and specify information to

use in sorting. L =
- . Belect Mede Morml g
Select from Correlation Value, X, and Y. ST Filter Adjustmest W
_ teiracties | o, BN Ervermed Tesplale I ]
Melation Reage [i)=] L]
2. Select “Sorting Order” and then select either | "7 o] e | — jJ
of Ascending or Descending. Vi 4] 000 serting i
e ks Midae Deacond ing =
Ascending: Sorts with the object of small value |...r:T. Rataied by I8 WJ
in the top Igrare Daik Image = —
Descending: Sorts with the object of large value e e N
in the top.

When setting X and Ascending, it sorts in ascending order with the object of the smallest X coordinate in
the top. You can confirm the result in the detected result list.

In the Case of Detection Failure

If you cannot detect the part you want to detect as the result of tests, adjust three conditions described below
according to the inspection conditions and image status. Using the functions below takes longer time to
process compared with the case being not in use.

Detect Mode - Low Contrast

If the difference in brightness is small between an Target
object image and the background, or some parts Target /
of object image is chipped or shielded, the

checker may not detect it correctly. In such
cases, set “Detect Mode” to “Low Contrast” and

suonipuod uonoadsu] Buiyesgs |2kl

then specify its intensity (Filter Adjustment). /
Target
Feature and Usage of the Object Detect Target  Filter Processing
Adjustment  speed
« Higher contrast, no shielded or chipped part Normal - Fast
i

« Type recognition, quality inspection

« Higher contrast, possible existence of shielded or chipped part Low Contrast  No
» Position detection

« Lower contrast Low Contrast Yes

* Position detection Slow
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1. Select "Inspection Condition".

2. Select “Low Contrast” for “Detect Mode”.

The “Filter Adjustment” button is activated.

Run a test in the current status. If an object cannot be detected stably, make filter adjustment.

Filter Adjustment

The Filter Adjustment function binarizes an object image and background using multiple items. If desired result
cannot be obtained even though you tried auto adjustment (Recommendation Setting), adjust the values of the
items. Set the items listed below from the top orderly.

Target (White / Black)
If a detect target is brighter than the
background, select “White”. If an object
image is darker than the background, select s Fliter Wos Tl
“Black”. Becommsrdution $e1ting

Tavgat White =]

Denoising (1 - 80) Bansizing | 7
Removes unnecessary noises around an S [ - T E ST
object image. As the setting value increases,
the more noises are removed.
Distortion (1 - 95)
Extracts the part having contrast. If some
parts of the extracted object are chipped
away, increase the setting value. If the object T E ST
is expanded, decrease the setting value.
Expansion (1 - 4)
Expands the extracted object. Makes up the
chipped or missed parts of the object that
cannot be adjusted by using the Distortion
function.

3. Sselect the button of "Filter Adjustment”.
Template list is displayed.

4. Select a template to adjust filter and then select “Set Filter”.

Filter adjustment screen is displayed. The upper image is a template and the lower is the image after filter
adjustment.

B. Set “Use Filter” to “Yes”.

6. Select "Recommendation Setting".

Set it in order to binarize an image into Before filter adjustment
target area and background clearly.
If Recommendation Setting cannot
binarize it clearly, adjust Denoising,
Distortion or Expansion.

After filter adjustment

7. Atfter adjustment is completed, press
the CANCEL key.

The screen returns to “Inspection
Condition” setting window.
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Template Rotated by 180d

Use this function when running a test with a

specified Rotation Range setting detects ﬁ
a180-degree reversed image by mistake, or a _@My_‘ Pueprocess .
180-degree reversed image is similar to the image pre==n I [ — LT —
pattern registered as a template. _ Sebirsction | et 5w Mevereed Tesolate ™ |
Rotalien Range (+/=) [ @
Julgement BE angle - 5t _
1. Select "Inspection Condition". Ne. ol jecis 0 mu: - u:.m [ Degree M)
Time {ms) 0.00 Zariing s
Sarling Ordes [pescending B
2. Select “Yes” for “Template Rotated by Teaplate Rotated by 1884 fres £
”» lgnare Dark |mage ¥as o
180d”. Thresheld 1a lgsare Dark |mags 0

Ignore Dark Image
This function is useful to inspect a dark image undesired areas of which are detected.

The function ignores the part that has lower brightness than the set threshold (0 - 255) for the gray values of
the area within a template.

1. Select "Inspection Condition".
2. Select “Yes” for “Ignore Dark Image”.

3. Enter a value of brightness limit in “Threshold to Ignore Dark Image”.

Setting a Sequence
Set a sequence to search an image pattern of a template within a search area.

The checker executes a searching on the compressed information of template and search area. The
compression rate of the information is lowered every time a searching phase (up to six phases) proceeds.
Processing speed is inversely related to compression ratio; the higher compression ratio, the faster processing
speed, the lower compression ratio, the slower processing speed.

Specifying Items in “Sequence”

Step
Inspection is performed in up to six steps (1st - 6th) by changing compression ratio and other conditions.

Accuracy
This is compression ratio. There are six types of compression ratio; 32.16, 8, 4, 2, 1, and S. Accuracy 16,
for example, refers to compressing of information of 16 x16 (256) pixels. The smaller value indicates the
lower compression. Accuracy value must be smaller as a scanning step proceeds.
Accuracy “1” means that searching is performed without compressing the information. Accuracy “S” means
that detection is executed per subpixel. If the accuracy is set to "1" or "S", the steps after that will be erased
and no more steps can be added. (You cannot include both "1" and "S" in one sequence. (e.g. Step
4TH=Accuracy 1, Step 5TH=Accuracy S))

Maximum Count
Maximum number of the part to be detected in each step.
Setting an intermediate step to “3” detects 3 parts with higher correlation value than the minimum value in
descending order, and then inspects the parts with lower compression ratio in the next step. Setting the
final step to “3” judges as “OK” three or more parts are detected, and judges as “NG” if less than three
parts or nothing are/is detected.

Minimum Correlation
In a certain step, the checker detects the parts having the higher correlation value than this setting value. If
there is no image with higher correlation value than it, the inspection stops at the step and judges as "NG".

Squaring Correlation Value
This is a function that squares correlation values to emphasize them. By squaring them, low values
become much lower. Use this function when you want to widen the difference of correlation values
between the object to detect and the object not to be detected.
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The Items can be Confirmed in Sequence

No. of Objects
Number of the objects that were detected in each step.

Correlation Value*
Correlation value of the objects detected at each step. If multiple parts are detected in each step, the
lowest correlation value is displayed.

*Correlation Value for the Low Contrast Function

In the setting of “Low Contrast” for “Detect Mode”, correlation may be different between the values displayed in
Sequence table and the values output as inspection results. This is because the PV corrects the decreased
correlation values that were affected by the distorted, chipped or overlapped parts of the object and output
them as inspection results. The correlation values in Sequence are the ones that have not been corrected and
the values in Result or output to the external devices are the ones that have been corrected. Therefore, the
former is lower than the latter. If there are many distorted or chipped parts over the whole object image, the
correlation values can be almost the same.

1. Select "Sequence".

2. Select "Recommendation Setting".

Regarding the current conditions, the recommendation values of sequence is set.
“Angle - Step” of “Inspection Condition” is also replaced to a recommendation value at the same time.

3. Set “Square Correlation” to “Yes” as necessary. M Sebling | s tion Setling
s o Condili - = =
; |mcgec | o Comedi | i o = = .
# IE L1 1 0,600 2 0008
4. Select the table of sequence and change fablraction | % LN WEILE
B 8.
Accuracy, Max. Count or Min. Correlation as R - i I .50 0.000
necessary. No. of Dbjects 1 IR N 1.000 b ooe
* J 9,000 9,000
The checker judges as “OK” when it detected the U] e -'—J|
number of “Max. Count” or more of objects. Sauar He

How to Change Sequence
. To select the items, tilt the ENTER key left/right. To select the steps, tilt it up/down.
. To delete a step, select “0” for “Accuracy”. All the steps after that are deleted.
. Maximum Count can be set per step, however, the value of later steps should be smaller than the value

of previous steps.
Example: If setting value of “3RD” is “5”, the value of “4TH” cannot be set to “6” or more. If setting “4TH”

to “6”, the values of “1ST” to “3RD” are automatically changed to “6”.

5. Atter inputting is completed, press the CANCEL key.
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Using Subtraction Function

Subtraction function extracts a pixel that exceeds a certain degree of the difference in the gray value comparing
the detected area and the template. With this feature, the PV can detect up to 128 subtraction parts that are
difficult to reflect in the correlation value. It judges the object based on the number of detected subtraction
parts.

Registered Image (Template) Inspection Image Subtraction Result

TEST-TEST-| .

Subtraction Part/
Subtraction Threshold

The checker extracts pixels that exceed the set degree of the difference in the grayscale value or more
between the detected image and the template. The lower the Subtraction Threshold value, the stricter
extraction standard is.

Filter
Dilates or erodes the pixel clusters extracted under the condition of Subtraction Threshold value, or does
so after dilation or erosion. Use the Filter function to enhance the extracted pixel cluster or remove fine
noises or dusts.

Min. Subtracted Size
The checker detects only the clusters of the filtered extraction pixels having the area value more than the
Min. Subtracted Size. For example, not to detect 10-pixel or less of extracted subtraction parts, set Min.
Subtracted Size to “11”.

Max. OK No. of Subtracted Objects (0-128)
Atolerance of a detected pixel cluster. If the number of detected pixel clusters is less than the Max. OK No.
of Subtracted Objects, the object will be judged as "OK".

1. Select "Subtraction”.

Liea Selling | & .
2. Select “Yes” for “Subtraction”. Tnapection Contitim | pi™ aates uE J
i fracied Size [ []
____ Bewents | wyieiion Thesaheld [ 7]
SRS &
3. Enter the values in “Min. Subtracted Size” and Max, 0K No. of Sebirscied fbjects [ W

Jusd g 1 (1Y

“Subtraction Threshold”.

4. Select "Filter".

No (Default)

3x3 (5x5) Erosion: Deletes fine noises.

3x3 (5x5) Erosion -> Dilation: After deleting noises, restore the left parts to the original size.
3x3 (5x5) Dilation -> Erosion: Filter processing to fill holes within the detect area.

5. Enter the values in “Max. OK No. of Subtracted Objects”.
Specify tolerance of the number of extracted parts as the result of subtraction. When performing
subtraction, this judgement is a judgement of checker.

When the result of No. of Objects exceeds 128, it becomes “255” automatically and the object is judged as
NG.

6. After the setting is completed, press the CANCEL key.
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Running a Test and Confirming Result

Confirm if the current settings perform an inspection properly. To observe the image easily, set “Window
Transparency (SETUP menu)” to larger value. (“Changing Window Transparency (SETUP Menu)”, page 320 )

1. Press the TRIG key.

When a live image is displayed on the screen, PV captures a new image first and runs a test. When a
memory image is displayed, it runs a test using the current memory image without capturing any images.

Position adjustment and area size adjustment are also executed if they have been set.

2. Check data of detected area list.

- The list of detected objects is displayed in the lower part of the setting window. When selecting this
table and highlighting each No., the mark on the screen window indicating the detected area turns to
red.

- The value of “255” in the “No. of Objects” column indicates the result exceeds 128.

RS R T e S P AR N L E L T T Lt
] ] |, 000 N8I o g0 e ] [

Smart Matching Performance (Ver.1.20 or later)

This is the function that speeds up the processing of Smart Matching. The function takes more time of type
switch than without the function.

The function has the limit of the number of Smart VT RoETg Atngle . N#mEer i
Matching ("Number of checkers" in the right table) to SIZE range Step CNECXOIS
allow speeding up the process. This number varies 128 x 128 90 8 10
depending on the settings of template size, inspection +180 8 6
sequence, rotation range, and angle step. 384 x 384 190 4 5
+180 4 3
Check the process_ing time of inspection and ty_pe switch *In the case of setting one template per Smart
on your actual device before you use the function. Matching checker.
mm] |.;-:um::..:.- T Camera : Ealor vh.-.-.-\.ui
1. Select "ENVIRONMENT" > “System Settings” St Seiise] g s in ST ous T i)
from the menu bar. -%I W Suifching be HIUP. Hawr image ] "Texi
Irapec!ion Process Sereal v
Dulpel Redulls T |
Imige Dhifljul Soyred et cunips s
2. Select "Operation". el
Templale Satting B e Laat [mage -]
Persii i Seb Posnt i g
Area Display [ ™ 3]
3. Select “Type Switch First" or "Smart Matching Tesolate w:.uunm Fer lethj
First" in “Smart Matching Performance”. PR o e e :
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4.7.11 Flaw Detection

What Is Flaw Detection?

Flaw Detection detects fine flaws, burs, cracks, and foreign objects (, which are generally called as “flaw” in this
manual). The checker calculates gray average value within the segmented area (cell) on a line, an arc, or a
circumference, or in a rectangle. If the PV500 detects an area more than a certain level of difference in average

gray, the device judges it as a flaw.

It is useful to detect flaws, burs, missing edges or contamination.

On the edge of a rectangular face

On the surface of an image On the edge of a circle

/
(

Output Data

Line Plane
No. of Objects: 0-511 0-511
Flaw size: 1-256 1-256
First Cell of Flaw: 0-255 0-65535
Coordinate X and Y of first cell of flaw

\

Ellipse
0-511
1 - 3600*
0 - 3599

* When setting "Detect Mode" to "Gray Range", it may be 3601 - 3854 depending on the settings of "Num. of

Cells for Calc. Range" and "Num. of Cells per Shift".

Specifying Checker No.

1. Select “Flaw Detection” in "Checker Type".

2. Select the checker No. list and specify a checker
number to set.

3. Press the ENTER key to determine the checker No.

“Flaw Detection” setting window is displayed. The gray
image is displayed on the screen window.

FERATION  EWVIRIAMENT  TvPE INGRERNNOMN GAVE/READ  TOOL
Area Sire Mj. | Checker Slice Lovel
Checker Type

Flaw Oetection

Chicker No. ]

o0 <Enter Comment:
ool
oo?
(VK]
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Selecting a Camera
Select a camera image to set “Flaw Detection”.

1.

Select “Area Setting” in “Flaw Detection”
setting window. T P [

|mspec Fian Condi i ion i P{'—J
Search bethed - ]
Threshold Adi. | | S|

Select a camera No. in “Camera”. _deipsent Linits |

The selected camera image is displayed.

3 Note |

Select a displayed image type (Live/Memory and Gray/Binary) or magnification in “Image Menu” opened
by pressing the F1 key.

Selecting Preprocess / Position Adjustment
page 85

Setting an Inspection Area
Set a range to detect a flaw.

1.
2.

5.

Select “Area Setting” in “Flaw Detection” setting window.

Select "Area (Set)".
“Area Setting” window is displayed.

Select a shape of inspection area from “Change Shape”.

Select from Line, Plane, and Ellipse.

Select “Change” and draw an area.

The setting procedure differs depending on the shape in Flaw Detection.

After drawing is completed, press the CANCEL key.

Using Area Size Adjustment

Area Size Adjustment is a function for inspecting variable-sized objects. The function adjusts an inspection
area according to the size of the object detected with Area Size Adjustment checker.

Refer to Chapter 4.9, page 195 about Area Size Adjustment and the setting procedure.
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Drawing an Area: In the case of Area Shape = Line

1.

Set a start point (ST) and an end point (ED).

You can set an area in the vertical and oblique
directions as well as in the horizontal direction.

Set the size of a cell (W) which is a rectangle
calculating the average brightness.

The widths in X and Y directions of a cell are
defined as the figures shown right.

Set the number of cells (N).

Settable number of cells: 3 - 256

Set the number of cells in order to inspect the
object thoroughly from the start point to the end
point and not to overlap cells each other as the
figure shown on the right.

If the cells overlap each other, the checker
repeatedly scans the parts where the cells are
overlapping, resulting in increasing inspection
time.

Changed area size by Area Size Adjustment
function does not change the number of cells and
cell size. Specify the number of cells in order to
inspect thoroughly even if an area size will become
larger.

Start Point (ST)

+
ol

Scan Direction
— .

End Point (ED)

-
Inspection Area
Cell Scan Direction
- =
X (WX)
Y
VXX '
o A ||
"~ Scan Direction T
—

&
S
A l

7
%

uonoalq Uess

The Number of Cells (N)

The lower figure is an example of occurrence of area
that cannot be inspected due to lack of cells.

1
I J N N ) B

X Y
(Left/right key of (Up/down key of
the keypad). the keypad).

ST | X coordinate of the | Y coordinate of the
start point start point

ED | X coordinate of the | Y coordinate of the
end point end point

w Width-X of cell Width-Y of cell

N Number of cells
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In the case of Area Shape = “Plane”

1. Seta start point and an end point. Scan direction: Horizontal Scan direction: Vertical

Start Point (ST Start Point (ST
Set a start point (STX, STY) and an end point art Point (ST) art Point (ST)
(EDX, EDY). PV scans from the start point to
the end point. § ; |

_—
—_—
If the scan direction is set to —_—
“Horizontal/Vertical”, PV scans in both EE—
directions. >
End Point (ED) End Point (ED)
2. Set the size of a cell which is a rectangle X

calculating the average brightness. - 1=

Y

Cell Number: NX
)

3. Set the number of cells.

Settable number of cells:
- Number of cells X = 3 - 256 .
- Number of cells Y = 3 - 256 Cell Number: NY

Set the number of cells in order to inspect the
object thoroughly from the start point to the end
point in both directions of X and Y, and not to The lower figure is an example of occurrence of area
overlap cells each other as the figure shown on  that cannot be inspected due to lack of cells.

the right. If the cells overlap each other, the

checker repeatedly scans the parts where the Cell Number: NX

cells are overlapping, resulting in increasing
inspection time.

U UL
Cell Number: NY ;|| D I:I |:

l

Changed area size by Area Size Adjustment
function does not change the number of cells.
Specify the number of cells in order to inspect
thoroughly even if an area size will become

larger. X . Y

(Left/right key of the | (Up/down key of the
keypad). keypad).

ST | X coordinate of the Y coordinate of the
start point start point

ED | X coordinate of the Y coordinate of the
end point end point

w Width-X of cell Width-Y of cell

N Number of cells in X | Number of cells Y
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In the case of Area Shape = “Ellipse”

1.

Set the coordinates of the center of a circle as

CPX and CPY, and set the radius in the Xand Y
directions of a circle as RX and RY.

An inspection area (circle) and the rectangle
circumscribing around it are displayed.

Tilt the ENTER key left/right to set a start point
(SPX, SPY) and an end point (EPX, EPY).

If the coordinates of the start point equal to those of
the end point, all circumference of the circle is
scanned.

Scan direction is always clockwise but
counterclockwise.

Set the size of a cell (W) which is a rectangle
calculating the average brightness.

To change Width-X, tilt the Enter key left/right, to
change Width-Y, tilt it up/down.

Set the number of cells (N).

Settable number of cells: 3 - 3600

Set the number of cells in order to inspect the object
thoroughly from the start point to the end point and
not to overlap cells each other as the figure shown
on the right.

If the cells overlap each other, the checker
repeatedly scans the parts where the cells are
overlapping, resulting in increasing inspection time.

Changed area size by Area Size Adjustment
function does not change the number of cells and
cell size. Specify the number of cells in order to
inspect thoroughly even if an area size will become
larger.

Center (CP)—

End Point

(EP)

N

A

.+._____ -
i
I
i
|
Ll

/ IRadius Y(RY)

[

I

Radius X(RX)

Start Point (SP)

—>

Inspection Area

Cell X

Scan Direction

X (Left/right key of | Y (Up/down key of
the keypad). the keypad).

CP | X coordinate of Y coordinate of
the center of the the center of the
circle circle

R Diameter of the Diameter of the
circle X circle Y

SP | X coordinate of Y coordinate of
the start point the start point

EP | X coordinate of Y coordinate of
the end point the end point

w Width-X of cell Width-Y of cell

N Number of cells
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How to exclude from inspection (Mask area)
Mask areas, where checker does no inspection, can be set in an inspection area.

For Flaw Detection, set a first cell and an end cell of the range to be excluded from inspection. The number of

mask areas is not limited.

Adding a Mask Area

1.

Select "Add Mask".

The border of the first cell from the start point is
displayed in yellow.

Select the start cell of the mask area.

Move the cursor to the end cell of the mask area.

The borders of the cells from start to end in the mask
area are displayed in yellow.

On the end cell, press the ENTER key.
The mask area you have set is displayed in blue.

Deleting a Mask Area

1.

Select "Delete Mask".

The border of the first cell from the start point is displayed
in yellow.

Select the start cell of the mask area to delete.

Move the cursor to the end cell of the mask area.

The borders of the cells from start to end in the mask area
are displayed in yellow.

On the end cell, press the ENTER key.

The mask area is cancelled and the borders of the cells of
the area are displayed in green.

Mask Area
Starting Cell

Mask Area
Ending Cell

Mask Area (Blue)

Mask Delete
Starting Cell

Mask Delete
Ending Cell

Mask Cell Mask Cell

—_

Mask deleted area by the
operation thus far
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Inspecting in “Differential” Mode

Principle of “Differential Mode” of Flaw Detection

Process description Image

The checker calculates the brightness Cell
(average gray value) of each rectangular
area, which is called cell, created in a
certain size within the inspection area.

Inspection Area
~

If the calculated average brightness of the Gray Average |80 |82 | 75 | 79 | 77 |151(165| 80 | 89 | 80 [120] 72
cells is more than the “threshold value” you T
will set later, the PV extracts the cell as a 8075 — Calculates the same tll the end point
candidate flaw (see the figure shown on the '
right). Differential

(Difference between | - | 5|3 |2 |72|88|71|76| 0 (31| 8 [ -

As you increase the threshold value, the PV sverages)

regards the area of larger difference in
brightness as a candidate flaw, whereas as
you decrease the threshold value, the PV

P Threshold =
regards even an area having slight / \/ \

difference in brightness as a candidate
flaw. Extracts the cells with
more differential value
than the threshold as
a candidate flaw

The checker judges whether to regard the If flaw size = 3 Flaw 1
candidate flaw as a flaw based on the
number of the cells in the candidate flaw. If
the number of cells in the candidate flaw is
more than the number of cells that have
been set as “Flaw Size”, the candidate will
be judged as a flaw.

If flaw size = 5 No Flaw

Setting Procedure

1. Select "Search Method" in “Flaw Detection”
setting window. Ares St ling

Delect Made fiiTereniial -]
Inapectian Condilien
. . I T T o] —
2. Select “Differential” for “Detect Mode”. Threshold Adi., gty ; —
Judicement Limils | Win. Flew Size in Colls  —1

3. Set “Threshold” and “Min. Flaw Size in Cells”.

Threshold (1 - 255)
The minimum value of brightness to extract the cells comprising a candidate flaw. The checker extracts the
cells with larger gray range than this setting value.

Min. Flaw Size in Cells (1 - 256)

Flaw size in cell unit.

Set the minimum number of the cells in a candidate flaw. The checker decides a candidate flaw consisting
of the more than the minimum number of cells you have set here as a flaw.

4. After setting is completed, press the CANCEL key.
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Inspecting in “Gray Range” Mode

Principle of “Gray Range Mode” of Flaw Detection

If the PV failed to detect any flaw after testing in Differential mode, try to test again after switching to Gray
Range mode.

Gray Range mode is effective to inspect the object with a surface of uneven brightness, but it will take longer
time to process than Differential mode.

Process description Image
The checker calculates the brightness Cell )
(average gray value) of each rectangular | Start Point (ST) End Point (ED)
area, which is called cell, created in a certain v
size within the inspection area. (WY)| -
X(WX) Scan Direction
The checker groups the cells and calculates cell
the maximum gray range in the brightness of )
the grouped cgll. Yl'he fgnction calcﬂlates Inspecnon\{ma \
maximum gray range of each group made by &
shifting the cells by the setting value for “No. S e e S S S
of Cells per Shift”, and then identifies the PR L S S SN SN S S
cells comprising the group gray range of Gray Average |80 |82 | 75 | 79 | 77 |151[165] 80 | 89 | 80 [120] 72
which is the value of “Threshold” or more as
a candidate flaw. The number of gray range detecting cells
-+ » Maix gray value of cells

The number of grouped cells Max. Gray Rage = Max. - Min.
The cells are grouped according to the Ll B T I R 7
setting value for “Num. of Cells for Calc. PN
Range”. If the setting value for “Num. of Cells  lslrelerlsl- - - - - oo o -2 2 76
for Calc. Range” is “4”, four cells are grouped IQI?S“;E’?Eﬁi’ﬂ"f
(see the figures shown on the right).

77 |151[185|80 |- - - - - = - - 88

The number of cells per shift
This is the number of shifting cells to group 165|80 |89 [80 |- — — -85
them from the start point to the end point in
the area. If the setting value for “Num. of a8
Cells per Shift” is “2”, the PV calculates 89 | so]120 ?Z‘J

maximum gray range of each group made by
shifting two cells till the end of the cells. (See /y//o‘\
the figures on the right.) Threshold |

o
Threshold
As you increase the threshold value, the PV
A

identifies the cells having larger gray range
as a candidate flaw, whereas you decrease
the threshold value, the PV identifies even
the cells having lower gray range as a
candidate flaw.

’ z)

A part where greater gray range than threshold is detected
will be extracted as flaw candidate

The checker judges whether to regard the If flaw size = 3 Flaw 1
candidate flaw as a flaw based on the
number of the cells in the candidate flaw. If - -

the number of cells in the candidate flaw is

more than the number of cells that have been
set as “Flaw Size”, the candidate will be

judged as a flaw. If flaw size = 10 No Flaw
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Setting Procedure

" e - R I Detect Mo |
1. Sele:ct S.earch Method" in “Flaw Detection nspection Coition |y ot tolls for Calc. bange |3
setting window. RN ... of Colis per SHiN k|
e Threshald M| g [ &

—Juforeent Lisits | Win. Flaw Size in Cells T

2. Select “Gray Range” for “Detect Mode”.
“Num. of Cells for Calc. Range” and "Num. of Cells per Shift” become settable.

3. Set “Num. of Cells for Calc. Range” and "Num. of Cells per Shift”.

Num. of Cells for Calc. Range (2 - 256): The number of cells to be grouped.
Num. of Cells per Shift (1 - 255): The number of shifting cells to group the cells.

4. Set“Threshold” and “Min. Flaw Size in Cells”.
M Refer tofd

For details on threshold and minimum flaw size in cells, refer to “Inspecting in Differential Mode”, page 131.

5. Atter setting is completed, press the CANCEL key.

How to Find Appropriate Value for “Threshold”

With “Threshold Adjustment”, you can check the number of flaws to be detected when changing threshold
value. This feature is effective if you do not know what threshold can detect the desired flaw.

After that, you can set the adjusted threshold as inspection condition.

1. Select “Thresh.Adj.”.

After a message appears, number of flaws to be detected for each threshold is displayed in descending
order of threshold by six rows.
By tilting the ENTER key up/down, you can display data in after the seventh row.

Tilting the ENTER key and pressing the SHIFT key moves the cursor faster.

suonipuod uonoadsu] Buiyesgs |2kl

2. Move the cursor to each threshold and

check the number and the positions of
flaws that are detected according to the
selected threshold.

You can confirm the flaw detected according
to the threshold in the screen window.

The current setting value for threshold is
displayed above the table.

To observe the image easily, set “Window
Transparency (SETUP menu)” to larger
value. (How to change window
transparency: Refer to page 320)
Otherwise, press the F1key to display the
screen window in the front and confirm it.

3. Select a threshold value to set.

When the dialog message appears, select “YES" to save the threshold.
The current threshold displayed above the table is changed. The threshold that has been set in Search
Method is also updated.

4. After setting is completed, press the CANCEL key.
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Setting Judgement Limits

Set a tolerance (maximum and minimum values) of the number of detected flaws. If the number of detected
flaw is within the tolerance, the object will be judged as "OK", if it is out of it, the object will be judged as "NG".

1. Select "Judgement Limits".
2. Input the setting values for "OK Judge. Max." and "OK Judge. Min".

3. After inputting is completed, press the CANCEL key.

Running a Test and Confirming Result

Confirm if the current settings perform an inspection properly. To observe the image easily, set “Window
Transparency” to larger value. (“Changing Window Transparency (SETUP Menu)”, page 320)

1. Press the TRIG key.

When a live image is displayed on the screen, PV captures a new image first and runs a test. When a
memory image is displayed, it runs a test using the current memory image without capturing any images.

Position adjustment and area size adjustment are also executed at the same time if they are used.

2. Check data of detected area list.

No.: Flaw number

X: The center X coordinate of the first cell from the
start point in a flaw

Y: The center Y coordinate of the first cell from the
start point of a flaw

Flaw Size:The number of cells making up a flaw

The list of detected areas is displayed in the lower
part of the setting window.

When selecting this table and highlighting each
No., the mark indicating the flaw on the screen
window turns to red.

Checking Gray Level and Differential Value of Cells
You can observe gray level (average) and differential value of each cell.

[ Data Diselay
1. Press the FUNC key on Flaw Detection setting window. Area Setting | ¢ pent
Inspection Condition | R
The pop-up menu appears. Search Method |
Threshold Adj. | pae
2. Select “Data Display”. Judzewent Linits |
The Data display window appears. e
No. of Objects

=

3. Select “Gray Value” or “Differential”. (See A shown
on the right figure.)

4. Tilt the ENTER key left/right to select the cell to
check its information. (See B on the right figure)

The gray value or differential value of the selected cell
is displayed. (See C on the right figure)
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4.7.12 Connector (Binary Window) and Connector (Gray Window)

What are Connector (Binary Window) and
Connector (Gray Window)?

These are the functions that mainly perform appearance inspection such as foreign objects detection on IC
pins.

pEiEaE

Connector (Binary Window) measures areas of multiple Binary Window cells set on the inspection line and
outputs the measured areas. Connector (Gray Window) measures gray average based on gray level of all
pixels in multiple Gray Window cells set on the inspection line and outputs the gray average.

These two checkers have different inspection methods as above, however, the setting procedures are the
same.

Output Data

Connector (Binary Window)

Area of each cell

Judgement of each cell: If the detected area of each cell is within the allowable range you have set, the
object will be judged as "OK", if it is outside the allowable range, the object will be
judged as "NG".

Judgement: When judgments of all cells are “OK”, judgment of the checker will be “OK”.

Connector (Gray Window)

Gray average of each cell:  0-255

Judgement of each cell: If the detected gray average of each cell is within the allowable range you have
set, the object will be judged as "OK", if it is outside the allowable range, the
object will be judged as "NG".

Judgement: When judgments of all cells are “OK”, judgment of the checker will be “OK”.

Specifying Checker No.

1. Select “Connector (Binary Window)” or "Connector OPERATION  ENVIRONMGENT TvPe SR
) . Posilion Adj. Arca Sire Adj.
(Gray Window)" in "Checker Type". T

Conmecior (Bin. Win.) -]

2. Select the checker No. list and specify a checker

number to set. Checker Ho. ]

Lil1] £Enter Commeni? d
an1

3. Press the ENTER key to determine the checker No.

“Connector (Binary Window)” or "Connector (Gray
Window)" setting window is displayed.
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Selecting a Camera
Select a camera image to set a checker.

1.
2.

Select "Area Setting".

Select a camera No. in “Camera”.

The selected camera image is displayed.

Select a displayed image type (Live/Memory or Gray/Binary) or magnification in “lmage Menu” opened by

pressing the F1 key.

Selecting Preprocess / Slice Level / Position
Adjustment

page 85

Setting Inspection Area

You cannot set a Mask Area.

1.

2.

Select "Area Setting”.

Select "Set" of "Area Setting".

“Area Setting” window is displayed.

Move the area to inspecting area by operating

the ENTER key and press the ENTER key to fix
the position.

Move the start point and fix it. Then, move the
end point and fix it.

Set the size (W) of cells which inspect
appearance for each pin.
Set a cell for a pin.

The widths in X and Y directions of a cell are
defined in accordance with the position of start point
and end point as the figures shown on the right.

Tilt the ENTER key left/right to specify the
number of cells (N), and press the ENTER key to
fix it.

Set the number of cells to the same number as of
pins.

Cell
Start point (ST)

End point (ED)

e

Wdth X(WX)
=
=3
=
<
Start point (- Ig
Width X (ST) £
x
Width ﬂ[E u
Start point (EE”S)""'”t
End point
D) H
X Y
(ENTER key, (ENTER key,
left/right) up/down)
ST | X coordinate of Y coordinate of

the start point

the start point

ED | X coordinate of Y coordinate of
the end point the end point
w Width-X of cell Width-Y of cell
N Number of cells
(Max. 100)
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Setting Judgement Limits
Set a tolerance (Maximum and Minimum values) of gray average and area measured in each cell.

If the detected data are within the tolerance, the object will be judged as "OK", if they are outside of it, the object
will be judged as "NG". When judgments of all cells are “OK”, judgement of the checker will be “OK”.

The maximum/minimum value can be set in two ways, common setting and individual setting. The common
setting sets the same value for all cells and the individual setting sets separate values. When you want to set
criteria for OK judgement by cells, use individual setting.

1. Select "Judgement Limits".

[ Roreetor Wan, Wy
2. Press the TRIG key to execute a test. In_"""&' Set individually Fo g
speclion Condition
The area of each cell is displayed for your guide to set ST ;oo G 4
maximum/minimum values. (I )
Judgement NG I 4[
Time(ms) 0.00 : |Sm | ¥
3. To set values individually, select “Yes” for “Set
individually”.
Select "No" not to employ Individual Setting. |

4. Select the table of maximum/minimum values.

5. To employ the common setting, select the row of “Common” and enter a value.

To use the individual setting, select a cell number and enter a value.

After the setting is completed, press the CANCEL key.

Running a Test and Confirming Result

Confirm if the current settings perform an inspection properly. To observe the image easily, set “Window
Transparency (SETUP menu)” to a larger value. (See “Changing Window Transparency (SETUP Menu)”, page
320)

1. Press the TRIG key.

When a live image is displayed on the screen, PV captures a new image first and runs a test. When a
memory image is displayed, it runs a test using the current memory image without capturing any images.

Position adjustment is also executed at the same time if it is used.

2. Check data of the result list.
Connector (Binary Window)

No.: Binary Window cell No.
Area: Area of each cell
Judgement: Judgement of each cell

Connector (Gray Window)

No.: Gray Window cell No.
Gray Average: Gray average of each cell
Judgement: Judgement of each cell

When you highlight each No., the selected cell
turns to pink on the screen window.
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Registering Inspection Results in Numerical
Calculation
(This is supported in Ver.1.30 or later.)

The detected Area of cells (for Connector (Binary Window)) or Gray Average (for Connector (Gray Window))
and Judgement can be registered into Numerical Calculation from the checker setting window. Although you
can register them also in Numerical Calculation setting window, information of many cells can be registered

suonjipuo) uondadsu| Buipegge 77 0EN)

efficiently with less operation from the checker setting window.

1. Select "Num. Calcu.” in checker setting
window.
I3 ” 13 ” —II : e
2. Select “Yes” for “Num. Calcu. hml:lr_:l:lol::ﬂll:r: 1 Mua, Calca, s 4
_ M Calew. | wﬁ,.., e, o
3. Select the setting table and select a data type T"'“_I‘l:'l—l Judgoment i L
LI EES "S5 I1mils 1
to register.
Result: Area or Gray average of each cell
Judgement:  Judgement of each cell
4. Specify Starting Area, Number of Areas, and
No.
Starting Area:  Cell No. of the first cell to Hum. Calcu. Ves E
register. [Starting ArealNo. of Areas| No. |
No. of Areas: The number of cells to register 0 5 e
No.: No. of the first Numerical 0 0 |—“ﬂ_
Calculation that is to be Al —
registered.

In the setting table, always "0" are displayed.
Even after registering the data into Numerical
Calculation, the table shows “0” again.

The table cannot display the current registration

The example shown above is the setting where the
results of cell No.O to 4 are being registered into
Numerical Calculation No.3 to 7.

status of Numerical Calculation. e — il T R
Chaglinr Bn ]
5. Press the CANCEL key to go back to the — : -
. . DM et
checker selecting window. CACRET et
. . . CACS0] CRWEE, A i .00 (£ X 0.7 B0
The data is registered at this timing. EACHH LSO el 1.1 A . 408 ¥,
. . . . CACHES Cownde_ ol o, 67 e . (K o,
When the destination Numerical Calculation No. [T i1 b .88 .08
is already set an expression, a message is ek ot =r2 L =

displayed. Selecting "YES" overwrites the
expression.
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Registering into Data R/W

(This is supported in Ver.1.30 or later.)

The detected Area of cells (for Connector (Binary Window)) or Gray Average (for Connector (Gray Window)),
Judgement Limits, and Judgement can be registered into Data R/W from the checker setting window. Although
you can register them also in Data R/W setting window, information of many cells can be registered efficiently
with less operation from the checker setting window.

1.

2.

Select "Data R/W" in the checker setting window.

Select a sheet of Data R/W to register data in
"Data R/W".

Select a direction to arrange the data in
"Rightward/Downward".

Rightward: Registers the data from the specified
position to the right cell.
Registers the data from the specified

position to the lower cell.

Downward:

Select the setting table and select a data type to
register.

Result No.: Cell No. of connector checker

Maximum: Maximum value of cell judgement
limits

Minimum:  Minimum value of cell judgement limits

Result: Area or Gray average of each cell

Judgement: Judgement of each cell

In the setting table, always "0" are displayed.
Even after registering the data into Data R/W, the
table shows “0” again.

The table cannot display the current registration
status of Data R/W.

Specify Starting Area, Number of Areas, and No.

Cowsinr [Bin. Kin.d
Area Zelling Bata B/W
Inspectien Condilion I:Ilr:l: . p
dudgement Limits rll P l
Num. Calcu. | [Hesuilt .| .D::: :g ;
Duts 0S¥ | Ermrm Bata 8/¥ 3
Carvmrinr iin. Nim}
- Oats R/ fais BTG ]
Innpsciion be = Direction Foahtmard -
dudgemant Limils | ]
=R Palens ) oii 1 a
lata B | i
Data H/W fata R/ O -
Direction ?‘Emidﬂ] - 'I
o 0 i
] [} 0
o 0 0
0 I 3
] L} L}
i |

The example shown above is the setting where
Judgements of cell No.0 to 3 are registered into
row No.3 and column No.1 to 4 in Data R/W 0. The
data are registered as below.

Starting Area: Cell No. of the first cell to register.
R/W Row: The position on a Data R/W sheet of
R/W Column: the first data.

No. of Areas:

Number of connector checker cells

data of which are registered in Data
R/W sheet.

Wrer i e: I 1o

Tpws Baif i

[+ T [ ¥ T (= ST T Bk

Eosmacior (HV) o008
Ares (Wjoct oS0

Press the CANCEL key to go back to the checker
selecting window.

The data is registered at this timing.

When the destination cell of the Data R/W sheet is
already set an expression, the data is overwritten.
Note that the confirmation message does not
appear.

When Number of Areas is set to 5 under the
condition above, the data that cannot be included
in the specified row are stored in the next row from
the first cell.

Zalscl '|.au Tywe Saitora Marhas Binslay m
Dats 0¥ 1 |
Dt K 7 |
Bl B9 0 (=TT ke Chethrr Dhacik
[ T
Eernac bed (W) Ba, D00
dind Mapeil B Dd
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4.7.13 Connector (Gray Edge)

What is Connector (Gray Edge)?

This checker measures gaps of IC pins, pitch and float of leads, and parts size (outside/inside diameters). It
uses multiple Gray Edge checkers on a line in the area to detect edges of pins and an object, and helps to

inspect on a connector IC with many pins. In the same method of Gray Edge checker, it detects a size of an
object such as edges of pins and chip parts. Four modes are provided. Use them according to your purpose.

Detect Example Output Data
Execution Mode = Gap
Detects a gap between pins. » Each gap

» X coordinate, Y coordinate and differential value of two pins
making up a gap

* Maximum value, minimum value, and average of gaps

» Judgement
The checker judges based on the set tolerance of detected
gaps. When all gaps are within the tolerance range, the
object is judged as OK.

» Judgement of each gap

Execution Mode = Pitch

| ] le— sl e sl

+ Each Pitch

» X coordinate, Y coordinate and differential value of pins
(edges)

* Maximum value, minimum value, and average of pitches

+ Judgement of pitches
The checker judges if the detected pitches are within the set
tolerance. (Total Judgement, Judgement of each pin)

Execution Mode = Float

Detects a tip of each pin and a standard
position. The difference between them is the
base distance of a float. If the distance is
short, it is judged as a float. In this manual,
this base distance is “Float”.

— o ¥
|

* Float of each pin

» Xcoordinate, Y coordinate and differential value of each pin

* Maximum value, minimum value, average, and distance
difference* of floats

* Judgement
The checker judges if the detected floats are within the set
tolerance. (Total Judgement, Judgement of each pin)

» Distance Difference Judgement
The checker judges if the detected distance difference is
within the set tolerance. (Total Judgement, Judgement of
each pin)

« Total Judgement
If the float judgement and Distance Difference total
judgement are both OK, total judgement will be OK.

Execution Mode = Width Measurement

Detects two edges in an area and calculates
the difference (width) between them. Multiple
widths on the inspection line can be
measured at the same time.

« Each width

+ X coordinate, Y coordinate, and differential value of two
edges to calculate a width

* Maximum value, minimum value, and average of widths

» Judgement
The checker judges based on the set tolerance of detected
widths. When all widths are within the tolerance range, the
object is judged as OK.

» Judgement of each width

140



Specifying Checker No.

1. Select “Connector (Gra. Edg.)” in "Checker Type". CERATION DV IRWENT  Tvre SRR =AVE7EAD  TOML
Area Size Adj. Slice Level
Checker Type
2. Select the checker No. list and specify a checker Eonnectar (Gra. Ede.)
number to set.
Checker Mo. ]
3. Press the ENTER key to determine the checker No. gg': <Enter Comment> J
“Connector (Gra. Edg.)" setting window is displayed. The 002

gray image is displayed on the screen window.

Selecting a Camera
Select a camera image to set Connector (Gray Edge) checker.

1. Select “Area Setting” in “Connector (Gra. Edg.)” setting window.

2. Select a camera No. in “Camera”.

The selected camera image is displayed.
Select a displayed image type (Live/Memory or Gray/Binary) or magnification in “Image Menu” opened by
pressing the F1 key.

Selecting Preprocess / Slice Level / Position
Adjustment

M Refer tofZ page 85

Selecting an Execution Mode and Checker Direction
Connector (Gray Edge) checker has four execution modes. Select one of them according to your inspection
purpose.

Checker Direction is to set a start point and an end point of an area horizontally or vertically. Changing either of
Execution Mode or Checker Direction clears an inspection area. Set them before drawing an area.

1. Select “Inspection Condition” in “Connector (Gra. Edg.)” setting window.

Execution Mode = Pitch Execution Mode

2. Select one of four modes for = Width Measurement

Lo i ”
Execution Mode”. Checker Direction = 1[5
When the dialog message appears, Horizontal

s
L& ]| II

select “YES".

3. Select “Horizontal” or “Vertical” in
"Checker Direction". Ghecksr
When the dialog message appears, = Vertical
select “YES".

Now, selecting Execution Mode and
Checker Direction is complete.
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In the case of Execution Mode = Gap

The procedure described below is for area setting and other inspection conditions when Execution Mode is set
to “Gap”.

Setting an Inspection Area

You cannot set a Mask Area in Connector checker.

1. Select “Area Setting” in “Connector (Gra. Edg.)” setting window.

2. Select "Area (Set)".

“Area Setting” window is displayed.In Gap mode, two sets of areas (Area 0, Area 1) must be set.
The orange area displayed in the window when opening it is Area 0.

3. Move the Area 0 to inspecting area by operating X Y
the ENTER key. And then, press the ENTER key to (ENTER key, (ENTER key,
fix the position. left/right) up/down)
ST | X coordinate of Y coordinate of
. o the start point the start point
4. Move the start point of Area 0 and fix it. Then, ED | X coordinate of Y coordinate of
move the end point and fix it. the end point the end point
In the lower left on the screen, the coordinates of the W | Width-X of cell Width-Y of cell
start point and the end point of Area 0, and size and N Number of cells
the number of Gray Edge cells are displayed. Use (Max. 100)

them to make setting. (See the right table)

Area 0

5. Set the size (W) of Gray Edge cells which detect
edges in width measuring area.

The widths in X and Y directions of a cell are defined
as the figures shown on the right. Area 1

Gray Edge Cell

Y
(W)

Gap

X (WX)

6. Tilt the ENTER key left/right to specify the number Chgcﬁer Dlrectllon t.*.heck.s\:s Dll':['aectlon
of cells, and press the ENTER key to fix it. Ijl

—

7. SetArea1.

Follow the same procedure of Area 0.

Cell size and the number of cells are shared by Area 0 and 1. Changing the values during Area 1 setting
changes the value of Area 0. (You cannot set different values.)

Setting Edge Conditions

Specify the condition of detecting edges and scanning.

1. Select "Inspection Condition".

2. Set "Detect Direction".

Set the direction in order to search edges from the side with fewer noises.

* Inside -> Outside « Outside -> Inside « Top -> Bottom » Bottom -> Top
(Checker Direction (Checker Direction
=Horizontal =Horizontal
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* Right -> Left + Left -> Right
(Checker Direction (Checker Direction
=Vertical

=Vertical

M Refer told

For the information of the following conditions, refer to the chapter of Gray Edge checker (page 100).

. Inspection Condition - "Scan Method”, “Edge Condition", “Detected Position”
. Search Method

Deciding Differential Threshold
Decide a threshold value of differential in detecting area. Only the areas with differential value which is higher
than this threshold are subjected to detect.
The threshold can be set in two ways, common setting and Individual setting. The common setting sets the
same value for all Gray Edge cells and the Individual setting sets separate values. Use the Individual setting if
pins have different brightness or only some of pins are dark due to lighting condition.

1.
2.

6.

Select “Thresh.Adj.”.

Press the TRIG key to execute a test.
The detected edge differentials are displayed. Use them to set the threshold.

To set threshold of Gray Edge cells individually, select “Yes” for “Set Individually”.
Select "No" not to employ Set Individually.

Select the threshold setting table.

To employ the common setting, select the row of “Common” and enter a value.

To use the Individual setting, select Gray Edge cell number and enter a threshold.

Press the TRIG key to execute a test.

Press the F1key to display the image and confirm that all parts are detected stably.

Setting Judgement Limits

Set a tolerance (maximum and minimum values) of the values of detected gaps. If the detected widths are
within the tolerance, the object will be judged as "OK", if it is out of it, the object will be judged as "NG". When all
widths are detected and judgements of them are “OK”, judgement of the checker will be “OK”.

1.

2.

Select "Judgement Limits".
Input the setting values for "Max. Judge, Pitch™ and "Min. Judge. Pitch".
Even when using "Gap" as the execution mode, these items are displayed as "Max. Judge. Pitch" and "Min.

Judge. Pitch".

After inputting is completed, press the CANCEL key.
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In the case of Execution Mode = Float

The procedure described below is for area setting and other inspection conditions when Execution Mode is set
to “Float”.

Setting an Inspection Area

You cannot set a Mask Area in Connector checker.

1. Select “Area Setting” in “Connector (Gra. Edg.)” setting window.

2. Select "Area (Set)".

“Area Setting” window is displayed. In Float mode, two areas (Area 0, Area 1) must be set. Area 0 detects
a tip of pin and Area 1 detects base position of float such as a foot of pin. An area displayed in orange
when selecting the window is Area 0.

3. Move the Area 0 to inspecting area by operating z(ENTER key Z(ENTER key
:Ee EN1:ItE_R key and press the ENTER key to fix left/right) ’ up/down) ’
€ position. ST | X coordinate of Y coordinate of
the start point the start point
4. Move the start point of Area 0 and fix it. Then, ED | X coordinate of Y coordinate of
move the end point and fix it. the end point the end point
In the lower left on the screen, the coordinates of the LW | Width-X of cell Width-Y of cell
start point and the end point of Area 0, and size and N Number of cells
the number of Gray Edge cells are displayed. Use (Max. 100)
them to make setting. (See the right table)
Area 0
%—E—Bf Gray Edge Cell
5. Set the size (W) of Gray Edge cells which detect ] {JY)
edges in width measuring area.
X w0
The widths in X and Y directions of a cell are defined
as the figures shown on the right.
Checker Direction Checker Direction
= Horizontal = Vertical
6. Tilt the ENTER key left/right to specify the X % Ij
number of cells, and press the ENTER key to fix B—-Y -E v

l

7. Tilt the ENTER key up/down to select Area 1.
In the same steps for setting Area 0, move and set a start point and set an end point.

The relative position of the start point and the end point has no effect on edge detection. Set "Detect
Direction" in “Inspect Condition”.
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Setting Edge Conditions

Specify the condition of detecting edges and scanning.

1. Select "Inspection Condition".

2. Set "Detect Direction".

Set a Detect Direction which is suitable for the captured image. For the image shown below, setting
“Outside -> Inside” detects edges correctly.

* Inside -> QOutside » Outside -> Inside * Right -> Left » Left->right
(Checker Direction (Checker Direction
= Vertical) = Vertical)

@ [

+ Top -> Bottom Bottom -> Top
(Checker Direction (Checker Direction
= Horizontal) = Horizontal)

@ Fara

Kl Refer told

For the information of the following conditions, refer to the chapter of Gray Edge checker (page 100).
. Inspection Condition - "Scan Method”, “Edge Condition", “Detected Position”
. Search Method

Deciding Differential Threshold

Decide a threshold value of differential in detecting area. Only the areas with differential value which is higher
than this threshold are subjected to detect.

The threshold can be set in two ways, common setting and individual setting. The common setting sets the
same value for all Gray Edge cells and the individual setting sets separate values. Use the individual setting if
pins have different brightness or only some of pins are dark due to lighting condition.

1. Select “Thresh.Adj.”.

2. Press the TRIG key to execute a test.
The detected edge differentials are displayed. Use them to set the threshold.

3. To set threshold of Gray Edge cells individually, select “Yes” for “Set Individually”.

Select "No" not to employ individual Setting.

4_ Select the threshold setting table. T N
rea Seltin | -
I-lw:.-:ll:-:-: I.I;:Ml-llm | t"_ Ml gl by LR
. Search ek hod | Ol -
5. To employ the common setting, select the gy i c.-;n_u -
row of “Common” and enter a value. L wsheld M. | 1| oW @
i . L] S0 1
To use the individual setting, select Gray Edge Fper— -
cell number and enter a threshold. Timsia) 000
“Thre.1” and “Diff.1” are respectively threshold :' ::: Eﬁ g

and differential value of Area 1 which detects the
base of a float.

6. Press the TRIG key to execute a test.
Press the F1key to display the image and confirm that all parts are detected stably.
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Setting Judgement Limits

Set a tolerance (maximum and minimum values) of the values of detected floats and “Distance Difference”. If
the floats and distance difference are within the tolerance, the object will be judged as "OK", if they are out of it,
the object will be judged as "NG". When judgement of floats and distance difference are both “OK”, judgement
of the checker will be “OK”.

“Distance Difference” is a difference between floats of adjacent pins. For example, the distance difference of
No.0 is the difference between the floats of No.0 and No.1.

1. Select "Judgement Limits".

2. Input the setting values for "Max. Judge. Pitch" and "Min. Judge. Pitch".

Even when using "Float" as the execution mode, these items are displayed as "Max. Judge. Pitch" and
"Min. Judge. Pitch".

3. Input the setting values for "Max. Distance Difference” and "Min. Distance Difference".

Enter maximum/minimum values for distance difference.

4. After inputting is completed, press the CANCEL key.
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In the case of Execution Mode = Pitch

The procedure described below is for area setting and other inspection conditions when Execution Mode is set
to “Pitch”.

Setting an Inspection Area

You cannot set a Mask Area in Connector checker.

1.

2.

Select “Area Setting” in “Connector (Gra. Edg.)” setting window.

Select "Area Setting”.

“Area Setting” window is displayed.

Move the area to inspecting area by operating the

Start Point (ST)

End Point (ED)

Gray Edge Cell

ENTER key and press the ENTER key to fix the
position.

4. Move the start point and fix it. Then, move the end

point and fix it.

The position of the start point is a start point of scan of

the first Gray Edge.

5. Set the size (W) of Gray Edge cells which detect

edges of pins.
Set the size to surround a pin with a cell.

The widths in X and Y directions of a cell are defined

as the figures shown on the right.

6. Tilt the ENTER key left/right to specify the number

of cells, and press the ENTER key to fix it.

Set the number of cells to the same as the number of

pins to be measured.

Setting Edge Conditions

Checker Direction =
Horizontal
X
] B | |
SR
imi

| Y
(WY)
X (WX)
Checker Direction =
Vretical

X Y
(ENTER key, (ENTER key,
left/right) up/down)

ST | X coordinate of
the start point

Y coordinate of
the start point

ED | X coordinate of Y coordinate of
the end point the end point
| W | Width-X of cell Width-Y of cell
N Number of cells
(Max. 100)

For the information of the conditions listed below, refer to the chapter of Gray Edge checker (page 100).
. Inspection Condition - "Scan Method”, “Edge Condition", and Front and Peak of “Detected Position”

. Search Method

About Detected Position: Center

“Center” setting detects two points in a cell and outputs
the middle point of them as detect position and the

distance between the middle points of each cell as

Pitch.

The detected point closer to the start point is Edge

0 and the other is Edge 1. Set edge conditions for £ T
each edge, Edge Condition 0 and Edge Condition x

Jocn edge. =9 9 Edge 0 = Edge 1

Detected Position

Front -

Front
Peak
Center
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Setting Edge Threshold

Decide a threshold value of differential in detecting area. Only the areas with differential value which is higher
than this threshold are subjected to detect.

The threshold can be set in two ways, common setting and individual setting. The common setting sets the
same value for all pins and the individual setting sets separate values. Use the individual setting if pins have
different brightness or only some of pins are dark due to lighting condition.

1. Select “Thresh.Adj.”

2. Press the TRIG key to execute a test.
The detected edge differentials are displayed. Use them to set the threshold.

3. To set threshold of pins individually, select “Yes” for “Set Individually”.

Select "No" not to employ Individual Setting.
| e —————————

. Ar =11in J Il - 2
4. Select the threshold setting table. .M,;:Tf... = == | T—
arch Meihad | -mm-n-.-mmm J'I'L.'I,
duduvment Liwits | R R
5. To employ the common setting, select the I | | M| 0| 8] 0
row of “Common” and enter a value. Jodgwsint W
To use the Individual setting, select pin number = .
(Gray Edge cell number) and enter a threshold. Mim. Fiteh 0.008

6. Press the TRIG key to execute a test.
Press the F1key to display the image and confirm that all pins are detected stably.

Setting Judgement Limits

Set a tolerance (maximum and minimum values) of the pitch values of detected pins. If the detected pitches are
within the tolerance, the object will be judged as "OK", if it is out of it, the object is judged as "NG". When
judgements of all pitches are “OK”, judgement of the checker will be “OK”.

1. Select "Judgement Limits".
2. Input the setting values for "Max. Judge. Pitch" and "Min. Judge. Pitch".

3. After inputting is completed, press the CANCEL key.
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In the case of Execution Mode = Width Measurement

The procedure described below is for area setting and other inspection conditions when Execution Mode is set
to “Width Measurement”.

Setting an Inspection Area

You cannot set a Mask Area in Connector checker.

1.

2.

Select “Area Setting” in “Connector (Gra. Edg.)” setting window.

Select "Area Setting”.

“Area Setting” window is displayed.

Move the area to inspecting area by operating

the ENTER key and press the ENTER key to fix
the position.

Move the start point and fix it. Then, move the
end point and fix it.

In the lower left on the screen, the coordinates of
the start point and the end point of the area and
size and the number of Gray Edge cells are
displayed. Use them to make setting. (See the
right table)

Set the size (W) of Gray Edge cells which
detect edges in width measuring area.
The widths in X and Y directions of a cell are
defined as the figures shown on the right.

Tilt the ENTER key left/right to specify the

number of cells, and press the ENTER key to
fix it.

Setting Edge Conditions

Specify the condition of detecting edges and scanning.

1.

2.

Select "Inspection Condition".

Set "Detect Direction™.

X Y
(ENTER key, (ENTER key,
left/right) up/down)
ST | X coordinate of Y coordinate of
the start point the start point
ED | X coordinate of Y coordinate of
the end point the end point
w Width-X of cell Width-Y of cell
N Number of cells

(Max. 100)

Checker Direction =

Set the direction in order to search edges from the side with

fewer noises, either background or surface of an object.

Inside -> Outside (default):

Searches edges from inside of cells to both ends.
Outside -> Inside:

Searches edges from both sides to the inside.

M Refer told

For the information of the following conditions, refer to the chapter of Gray Edge checker (page 100).

. Inspection Condition - "Scan Method”, “Edge Condition", “Detected Position”

. Search Method

Harizontal

Inside -> Outside

X (WX)

Checker Direction =
Vertical

Gray Edge Cell

Y

(WY)

Outside -> Inside
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Deciding Differential Threshold

Decide a threshold value of differential in detecting area. Only the areas with differential value which is higher
than this threshold are subjected to detect.

The threshold can be set in two ways, common setting and individual setting. The common setting sets the
same value for all Gray Edge cells and the individual setting sets separate values. Use the individual setting if
pins have different brightness or only some of pins are dark due to lighting condition.

1. Select “Thresh.Adj.”.

2. Press the TRIG key to execute a test.
The detected edge differentials are displayed. Use them to set the threshold.

3. To set threshold of Gray Edge cells individually, select “Yes” for “set Individually”.

Select "No" not to employ Individual Setting.
P

Ares Sailie
4. Select the threshold setting table. Tampect ise Cond 10 (2Lt
Seavch Melhad _: HMWM.
Judgesent Limibs 1 o B L] [l
5. To employ the common setting, select the EE—— 1 e L Ll 3
row of “Common” and enter a value. PrrT— W
To use the Individual setting, select Gray Edge = .
cell number and enter a threshold. Nis, Fiteh 0.008

6. Press the TRIG key to execute a test.
Press the F1key to display the image and confirm that all parts are detected stably.

Setting Judgement Limits

Set a tolerance (maximum and minimum values) of the values of detected widths. If the detected widths are
within the tolerance, the object will be judged as "OK", if it is out of it, the object will be judged as "NG". When
judgements of all widths are “OK”, judgement of the checker will be “OK”.

1. Select "Judgement Limits".

2. Input the setting values for "Max. Judge. Pitch" and "Min. Judge. Pitch".

Even when using "Width Measurement" as the execution mode, these items are displayed as "Max. Judge.
Pitch" and "Min. Judge. Pitch".

3. After inputting is completed, press the CANCEL key.
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Running a Test and Confirming Result

Confirm if the current settings perform an inspection properly. To observe the image easily, set “Window
Transparency (SETUP menu)” to a larger value. (“Changing Window Transparency (SETUP Menu)”, page

320)

T T
| M:a MII:h::gI : ool '—
rapech ios Condilion F -

1. Press the TRIG key. o il |55 - JJ
When a live image is displayed on the "‘I'::::::d';:“ JI Area Y
screen, PV captures a new image first and
runs a test. When a memory image is P NE
displayed, it runs a test using the current Time(ns) 0.00
memory image without capturing any M. Flich 0.%00
ima es Min. Pitch 0.000

ges. Average Pilch 0.000
Pitch Total Jedgemseni MG
Distance Di1. Total Jude.
Position adjustment is also executed at the LT T LR L
1 ifiti e, L L] Wi WP HOED -1 PO R3S m -
same time if it is used. L IR I e T
1 S0 3T TES T Tl

Check data of detected area list.

No.:

Pitch;

Judgement:
Distance Difference:
Judgement:

X0, YO0, Diff.0:

X1, Y1, Diff.1:

. When Calibration is employed, the data is displayed after calibration.
. When highlighting each No., Gray Edge cells displayed on the screen window turn to pink.

Gray Edge cell No.

Data of Pitch, Gap, Float, and Width. (Regardless of execution modes, the name is
fixed to “Pitch”.)
Judgement of each pin (or width)

Distance Difference of “Float” (Available only in the case of Execution Mode =
Float)

Judgement of Distance Difference of “Float” (Available only in the case of
Execution Mode = Float)

Coordinates and differential value of edges detected with Area 0.

Coordinates and differential value of edges detected with Area 1.
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Registering Inspection Results in Numerical
Calculation
(This is supported in Ver.1.30 or later.)

The detected coordinate and differential value of cells and judgement can be registered into Numerical
Calculation from the checker setting window. Although you can register them also in Numerical Calculation
setting window, information of many cells can be registered efficiently with less operation from the checker
setting window.

Data that can be registered into Numerical Calculation from Connecter (Gray Edge) setting window
. Pitch
. Pitch Judgement
. Distance Difference
. Distance Difference Judgement
. X coordinate 0
. Y coordinate 0
. Differential value 0
. X coordinate 1
. Y coordinate 1
. Differential value 1

The setting procedure is the same as Connector (Binary Window) and Connector (Gray Window). Refer to
page 138 for details.

Registering into Data R/W

(This is supported in Ver.1.30 or later.)

The detected pitch, distance difference, and judgement limits of cells and judgement can be registered into
Data R/W from the checker setting window. Although you can register them also in Data R/W setting window,
information of many cells can be registered efficiently with less operation from the checker setting window.

Data that can be registered into Data R/W from Connecter (Gray Edge) setting window
. Result No.: Cell No. of the first cell to register
. Maximum: Max. Judge. Pitch
. Minimum: Min. Judge. Pitch
. Max. Dist. Differ.: Max. Distance Difference
. Min. Dist. Differ.: Min. Distance Difference
. Pitch
. Pitch Judgement
. Distance Difference
. Distance Difference Judgement
. X coordinate 0
. Y coordinate 0
. Differential value 0
. X coordinate 1
. Y coordinate 1
. Differential value 1

The setting procedure is the same as Connector (Binary Window) and Connector (Gray Window). Refer to
page 139 for details.
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4.7.14 Smart Edge (Circle)

(Available from Ver.1.6)

What is Smart Edge (Circle)?

Smart Edge (Circle) is a function to output the center point, radius or diameter of a round object by detecting
edges of the object with a number of cells. It is suitable for the detection of a missing edge and burr of a round
object, angle of a convex (or concave) part, the inspection of circularity and the calculation of the angle of the
diameter position of an ellipse. For a ring-shaped object, detecting the outer and inner circles both enables the
detection of the difference between the centers of the two circles or the ring width.

The central coordinate or radius of a circle can be also detected when a whole object cannot be captured or for
the angle of a chamfered object.

Inspection example

e

e Detection of radius, o Detection of angles e Capturing only a ¢ Ring width and
diameter of measured part of a circle can center points of
maximum and detect the circle. inner and outer
minimum values. circles
Detect Mode Output Data

Detects the radius from the center point | * Virtual circle (Centeral coordinate,

of a detected virtual circle to the edge. Radius)

This mode is effective to detect a » Radius, Diameter or Width,

missing edge and burr, and the position and the maximum, minimum,

and angle of a projection as the left average and standard deviation

figure. » Circularity

¢ Maximum angle, minimum angle
(Radius, Diameter or Width)

« Detected data of each cell
Radius, Diameter or Width
Deviation(Detect Mode: Measure

Measure Radius

MIN. Circularity inspection is also performable
based on a radius value.

Measure Diameter Detects the diameter based on the edge

suonipuod uonoadsu] Buiyesgs |2kl

coordinates of a circle detected with two
opposite cells .

Radius only), Coordinate,
Differential

MAX MIN
Circularity inspection is also performable | * Used edge count, Unused edge
based on a radius value. count
Measure Width Inspects ring-shaped objects. Measures

MIN.

the difference between the edges of
outer and inner circles, and outputs it as
"Width". This mode is suitable for
inspecting the misalignment of center of
concentric circle as the central
coordinates of two circles are detected.

Circularity inspection is also performable
based on a radius value.
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Specifying Checker No.

OFERATION ENVIROMMENT TvPE |JINGEECHIONN
1. [Select “Smart Edge (Circle)” in "Checker Type". Position Adj. Area Size Mdi.
Checker Type
2. Select the checker No. list and specify a checker number gmart Edge(Circle) E
to set.
Checker No. [ 10
3. Press the ENTER key to determine the checker No. 000 =
“Smart Edge (Circle)” setting window appears. The gray 0ot J
image is displayed on the screen window. {11 ¥)

Selecting a Camera
Select a camera image to set “Smart Edge (Circle)” checker.

1. Select “Area Setting” in “Smart Edge
(Circle)” setting window.

Virtual Circlo Oolect Condi. |

Edge Betlect Comditiea |

Judgenent Limita |

2. Select a camera No. in “Camera”.

The image of the selected camera is
displayed.

Select a displayed image type (Live/Memory and Gray/Binary) or magnification in “Image Menu” opened
by pressing the F1 key.

Selecting Position Adjustment

Position Adjustment is helpful when the position of an inspection object may shift largely or an angle can be
detected in advance for an ellipse object.

Select a Position Adjustment checker that has been already set. Refer to page 185 for details of position
adjustment.

1. Select "Position Adj." in Area Setting window.

The list of position adjustment is displayed.

If a position adjustment checker is not created, “Position Adj.” cannot be selected.

2. Select a Position Adjustment No. from the list.

When selecting a checker number for Position/Rotation Adjustment or Rotation Adjustment, the criterion values
for maximum and minimum angles or the label for the horizontal axis of the graph vary depending on the setting
of "Base Angle". Refer to page 165for details.
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Selecting a Preprocess Group

Set a preprocess filter to apply on an image captured by a camera as necessary.

1. Select “Virtual Circle Detect Condition” > "Preprocess".

“Preprocess” window is displayed.

2. Select a Preprocess group (A to E) in “Preprocess”.

For details of preprocess, refer to page PAGEREF.

3. After setting is completed, press the CANCEL key.

Return to “Virtual Circle Detect Condition” setting window. The selected preprocess group is displayed.

Execution Sequence of Smart Edge (Circle)

Process sequence

Related parameters

Detection of edges of circle

Detection of virtual circle

Detection of radius, diameter or
width

Detection of each data (see the right
column) and circularity of radius,
diameter or width.

Judgement

Calculates the central
coordinate and radius of
virtual circle.

Detects according to
Detect Mode.

Max. value, min. value,
average value, standard
deviation, angle of
max./min. value

Each judgement condition

Area Setting (p.160)
Edge Detect Condition (p.162)

Detection
Method n

Edge ratoused I (p.163)
J

Execution
Mode

Detect Mode (p.156)

Denoising (p.167)
Base Angle (p.165)

Judgement Limits: Each Max., Min.

values (p.169)
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Setting Detect Mode

1. Select “Virtual Circle Detect Condition” > "Detect Mode".

2. Select a desired Detect Mode from the list.

Depending on the selected Detect Mode, detected data items to be displayed at the bottom of the screen

vary.

Detect Mode

* Measure Radius

* Measure Diameter
* Measure Width

M Refer to

About graphs: page 158

Displayed data (1)

Displayed data (2)

Area 3olling |

Preprocess

_ Virtual Circle Defect Comli.

Botect Mode

Fdgo Netloct Comdifion |

Judgesont Limits |

dudgement
Time(ms)
lised Edre Cni

Unised Edee Cnl,

Ewoculion Wode

I®  Base Anglo

14 it We, Kisigrnmenl

Botection Method

mlux _]
Details 'Ii'ajdnﬂ

Edge ratio uned(X) & |

Speed First -]

X Uirection -]
Mask Area Inciude =

I i

- o1 Hahis |

&l i

a7 4 iE i L 1BE &

About Data to be displayed

Detect Mode

Measure Radius

‘ Measure Diameter

Measure Width

Virtual a)
circle

(1)

Center coordinate (X, Y)

Center coordinate (X, Y) of inner circle
Center coordinate (X, Y) of outer circle

Radius Radius of inner circle
Radius of outer circle
| (2) Measure b) Max. radius Max. diameter Max. width
| -ment Min. radius Min. diameter Min. width
| value Average radius Avereage diameter Average width
‘ c) (Radius) Standard (Diameter) Standard (Width) Standard deviation
deviation deviation
‘ d) Circularity Circularity of inner circle
Circularity of outer circle
e) Max. radius angle Max. diameter angle Max. width angle

Min. radius angle

Min. diameter angle

Min. width angle

a) Virtual circle

Virtual circle is a true circle(*) that is calculated with the
coordinate values of the edges of an object detected by each cell.

Two detection methods are available. "General Mode" which
uses the coordinate values of all detected edges and "Details
Mode" which does not use the coordinate values of convex or
concave of an object for calculating the virtual circle.

*) When Calibration is employed, virtual circle (true circle) is
detected with the values after calibration. When Factor X and
Factor Y are different, it is displayed as an ellipse according to
the ratio. (Because the image displayed on the screen is the state

before calibration.)

Genernl
Moade
bl

Diazaite
Mode

Wirtual circla

Virtual circle
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b) Maximum, minimum and average of measurement values

Calculates the radius, diameter or width using the edges detected by each cell. Then, calculates the maximum,
minimum and average values for the remaining data except the data judged as noises.

The criterion to judge data as noises is decided by "Denoising” function.

As the graph displayed on the screen (described below) shows the maximum and minimum values before
denoising, the values of the graph may be different from the output values.

About Denoising function: Page 167

c) Standard deviation

It is the value that the variation in values of
radius, diameter or width is quantified. It is
calculated by the formula mentioned on the
right.

This formula is for the case of "Detect
mode: Measure Radius".

For the case of "Measure Diameter" or
"Measure Width", replace the "Radius" in

the right formula with "Diameter" or

"Width".

The larger value indicates the greater variation.

Sum of ("Measurement: Radius" of each cell - "Average: Radius")2

No. of data ("Used edge count")

The calculation method for "Standard Deviation" used for
Denoising function is different.

d) Circularity

Detects the difference between the maximum radius and minimum

radius as circularity.

When Detect Mode is "Measure Diameter" or "Measure Width",
circularity is also calculated by detecting the radius, maximum radius

and minimum radius.

(However, when Detect Mode is "Measure Diameter" or "Measure
Width", the maximum radius and minimum radius are not displayed on

the screen.)

Circularity

e) Maximum angle and Minimum angle

Angle between the base angle and the position
of the maximum/minimum value of radius,
diameter or width.

The base angle (Dotted line position in the right

figure) used for calculating angles is selectable.
Refer to page 165 for details.

Example)
Max. diameter
angle

Min. width angle

Min. width angle

%
"o
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About Graphs and Cell results to be displayed

Measurement values of each cell obtained from test results are displayed as graphs in Smart Edge (Circle).
The graph shows the status of edge detection for each cell or whether they are within edge threshold as marks.

It is also possible to shows a list of the status of edge detection or detection data for all cells.

About graph

-

Maximum value
Minimum value

Angle label

Result of each cell

ll..u--”.r r-'-'

e T ....,..-n..l

It shows a graph of radius data when Detect Mode is "Measure Radius". It
shows a graph of diameter data when selecting "Measure Diameter", and a
graph of width data when selecting "Measure Width".

When threshold has been set in Edge Detect Condition, a graph of differential is
shown.

The maximum and minimum values of radius. This is the value of radius
(diameter/width) that is calculated based on the coordinate of edge detected by
each cell before applying various parameters such as Judgement Limits. It may
be different from the maximum measurement or minimum measurement
displayed at the bottom of the screen. (Because the data displayed at the
bottom of the screen is the value after applying the denoising function.)

0 to 360 degree for "Measure Radius" and "Measure Width". 0 to 180 degree for
"Measure Diameter".

The positions and results of edges detected by each cell are displayed from the
start angle in order.

The position at 0 degree and the lower label varies depending on the start angle,
end angle, setting value of "Base Angle" and adjustment angle for
Position/Rotation Adjustment.

It shows detected positions of each cell. It also shows detection results or
maximum and minimum measurement values as marks.

Mark  Color Description Cell result list (*)
Display of judgement field

Yellow green ~ Min. Measurement OK/NG
[ ] Green Max. Measurement  OK/NG
X Red Edge: Undetected Undetected
X Blue Excluded edge by Excluded

denoising

Light blue Judgment: OK OK

< Red Judgement: NG NG

*) Next page
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Checking result and data of each cell

Press the FUNC key and select
“Cell Result” from the

-

i
BEL.TIT

o 331,888 -3.330 T| 467.441 - 103
pop-up-menu. 1 0K 231,823 B2, 202 | 454,887 aj
Cell number, judgement, T e ot BLbe el L
measurement values, deviation, i Earludad 51 AR 98 T6R 1 HIT 9B B3OS| an
coordinate and differential are [ 5 Excluded FEARE . AV,387 0 W74 TR0 5E2/EDE =107 =1]
listed for all the set cells. The - <
selected cell is displayed in pink (0007 eFntan Domaniy -
on the screen window. ool
Tilt the ENTER key up/down to nn?
display the data of the desired 003
cell. 004

[1{1H]
oG
on7
nog
nog
0
1
(114

. In the case of Width Measurement, both data of outer
. Tilt the SHIFT and ENTER keys to change the page.

Judgement

and inner circles is displayed.

Four types of characters are displayed in "Judge." field after the test depending on the edge detection result of

cells or judgement result.

"Judge." Edge Detection Edge coordinate was Measurement value (radius, Mark in
field used for calculating diameter or width) is within graph
measurement value. the max. and min. values of
Judgement Limits.
1 OK O @) O
(Detected) (Judgement: OK)
2 NG @) O X € (Red)
(Detected) (Judgement: NG)
3 Excluded O X X (Blue)
(Detected) (Excluded by "Denoising")
4 Undetected X - - X (Red)
(Undetected)

Deviation

This value is the difference between the radius (Measurement value) and the radius of virtual circle. It is

displayed only when Detect Mode is set to "Measure Radius".
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Displaying only the cells of a specific judgement result
It is possible to display only the cell data of a specific result such as the cells judged as NG or the NG and

excluded cells.
: : : Diselay NG checkers only
Press the FUNC key when displaying the cell result list and select Dt st Undetected C ez Only:

the type of the cells to be displayed from the pop-up menu. Oli o Vet BNl G i clia v Oy 13
The selected result type is checked, and only the cells of the

checked type are displayed in the list.
Selecting again deletes the check marks and restores the display. 1 khd-t;v:ud 00 0,600

It is possible to select not only one type but also several types. 5
For example, when NG cells, undetected cells and excluded cells 7| Undatecte

are all checked, the cells other than the cells judged as OK are
displayed.

Setting Inspection Area
Set the position and size of the area and the size of cells to detect edges of a circle by the cells.

1. Select “Area Setting” in “Smart Edge (Circle)” setting window.

2. Select "Area Setting".

“Area Setting” window is displayed.
A cell to detect the edge of an object circularly arranged is displayed on the screen window.

3. Select "Change".

Center point

4. Move the entire area by operating the ENTER key and set (CP)—

Radius Y (RY
B. Set the size of the area. adius Y ( I \

Cell

the center of the circle (CPX, CPY). e _T\Ej
-
!

The area size is expressed by radius (RX, RY). I—
To change Width-X, tilt the Enter key left/right, to change Radius X (RX)
Width-Y, tilt it up/down.
X
6. Set the size of the cell (WX, WY).
To change Width-X, tilt the Enter key left/right, to change %
Width-Y, tilt it up/down.
The cell scans from the outside to inside of the circle or from the AN Cell
inside to outside. This scan direction is Width-Y. x :
Example)
7. Tilt the ENTER key left/right to set a start angle End angle j,
(SAX)and an end angle (EAX). (EA) No.3
When Detect Mode is "Measure Diameter", an end angle /
cannot be specified as it is not possible to measure only a No.2 Start angle
part of the circle. CI— - [ (BA)
The sell at the start angle is set to No.0 and cell numbers No.0
are assigned to the end angle.
No.1
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8. Set a pitch of the angle to arrange the cells (cell

pitch) in 0.1 degree (*1).

When itis set to 10.0 (Default), 36 cells are arranged
at every 10 degree for measuring whole
circumference.

Set it to a smaller value to arrange more cells.

When a negative value is specified, cell numbers are
assigned from the start cell counterclockwise.

If the number of cells increases and they overlaps
each other, only two cells are displayed from the start
angle.

*1) In Diameter measurement mode, the number of
cells must be always even. Therefore, it may not be
specified by 0.1 degree.

X (Left/right key of |Y (Up/down key of
the keypad) the keypad)

CP

X coordinate of the |Y coordinate of the
center of the circle | center of the circle

R | Radius of the circle | Radius of the circle
X Y

W | Width-X of cell Width-Y of cell

SA | Start Angle

EA | End Angle

AP | Cell pitch (+/-90, except 0)

* Tilting the arrow keys (left/right/up/down)
pressing the SHIFT key enables to specify SA,
EA and AP by 0.1 degree.

* In Diameter measurement mode, there is no
EA: End angle.

9. After setting the cell pitch is completed, press the CANCEL key.

How to exclude from inspection (Mask area)

Mask areas, where checker does no inspection, can be set in an inspection area. Set a start point and an end
point of a cell to be excluded from inspection. The number of mask areas is not limited. Follow the same steps

used for "Flow Detection" checker.

Page 130

Assignment of cell numbers

Cell numbers are assigned to the arranged cells from the start
angle. When a mask area has been set, it is also possible not

to assign a cell number to the mask area (to skip the cell in the
mask area).

1. Select "Virtual Circle Detect Condition".

2. Select either "Mask Area Include” or "Mask Area
Exclude” in "Result No. Assignment”.

Mask Area Include (Default):

Assign cell numbers to the cells masked.
Mask Area Exclude:

Not assign cell numbers to the cells masked.

The right figure shows an example of the difference in the
results of cell number assignment when the lower-left
three cells (dotted line) are masked.

Mask Area Include

10

Mask Area Exclude

13
14
= 15
= 0
1
2
3
i0
11
“ 12
= 0
1
2
3
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Edge Detect Condition
Set conditions of detecting edges of an object.

1

Select "Edae Detect Condition” LAy Out. => In.
elec ge Detect Londition . SN  Projection
The list of the conditions for detecting edges and the Edge Condition Bolh
graphis displayed. , Edge Threshold 60
When Detect Mode is "Measure Width", two sets of Detect Positi f 1
conditions are provided. Setting these conditions enables SIS D“, L .
the 2 edges of the outer circle and inner circle to be -
detected with different conditions. Width
Average Rangel |
Set "Scan Direction”. In. -> Out. out. -> In.
In. -> Out.:
Scans from the center of the circle to the outside. [+=—] =]
Out. -> In.:
Scans from the outside of the circle to the center.
In the case of Width Measurement
Edges of the outer circle and inner circle are detected with one cell.
Inside Outside Scan Method
In. -> Out. Out. -> In. Scans the inner edges from the center of
the circle to the outside, and scans the = =
outer edges from the outside to the center. — 1 >
At this time, if the outer edge is detected at 1
the position closer to the center than the
inner edge, the edges are undetected.
In. -=> Qut. Scans the edges of the inner circle, and v
starts the scan of the edges of the outer = ' |
circle from that position. - — ] e -
Out. -> In. Scans the edges of the outer circle, and f e
starts the scan of the edges of the inner By :
circle from that position. B : | S
Out. -> In. In. -> Out. Scans the edges of the inner circle from 2 fae
the center of the cell, and starts the scan of L=
the edges of the outer circle from that —= P . |

position.

3. Set "Scan Method", "Edge Condition", "Edge Threshold" and "Detect Position".

These edge detect conditions are the same as Gray Edge checker. Refer to page 100.

Scan Method: Projection / Single

Edge Condition: Light -> Dark/ Dark-> Light/ Both
Edge threshold: 50 (Default)

Detect Position: Front/Peak/Rear

The following items are available only when selecting "Single".

Filter, Width, Average Range

4. Press the TRIG key to run a test and confirm if the edges of the circle are detected.
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How to read a graph when setting a threshold
Pointing the cursor to "Edge Threshold" displays the graph of differentials of edges.

Decide the appropriate threshold referring to the detection result and differential of each cell in "Cell Result"
and this graph.

Vertical axis: It indicates differential. When Edge Condition is "Both", it is -255 to 255. When
"Light->Dark", 0 to -255. When "Dark->Light", 0 to 255.
Red line: It indicates threshold.

When "Edge Condition" is set to "Dark->Light", the edges with the differentials over the red
line that is drawn above Differential 0 are detected.

When "Edge Condition" is set to "Light->Dark", the edges with the differentials below the
red line that is drawn under Differential 0 are detected.

When "Edge Condition" is set to "Both", the two lines are displayed.

Light blue line: It indicates the average of differential.
When Edge Condition is "Both", the both averages of the detected edges for
"Light->Dark" and edges for "Dark->Light" are displayed.

M Refer told

Refer to "About Graph" (p.158) for the details of marks and items other than those above.

Setting Virtual Circle Detect Condition

Set the method for detecting a virtual circle. Set
"Detection Method", "Edge ratio used" and /Virtual circle
"Execution Mode". :

General
Mode
1. Select “Virtual Circle Detect Condition” ". -_T—
> "Detection Method”.
"Detection Method" is a parameter to decide
whether or not to use all the edge coordinates e Virtual circle
detected by each cell for calculating a virtual
circle. Details
Mode "
e 5

General Mode:

Detects a virtual circle using all edge coordinates. However, as the figure on the right, if the edge
coordinates of projections are also used for detecting a virtual circle, the center of the virtual circle may
shift.

Details Mode (Default):

When an object has projections or concave surface, using this mode enables those edge coordinates not
to use for calculating a virtual circle.

First, detects a virtual circle using all the edge coordinates, and then detects the final virtual circle only
using the edge coordinates in "Edge ratio used" from those with a smaller error for the first virtual circle.
Select "Details Mode" to set "Edge ratio used".
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2.

Select "Edge ratio used(%)".]

The menu for setting "Edge ratio T— | BN Tyie Mo
used" appears in the upper left of @ i
the screen. The screen window can ~ |Eluck Ho. 0 TN Tiwe. e ks
be checked. o I Bk €107 M), L bl Rkt B
Default: 80 (%) 0 T
LI Em— [P T .

[
i}
[HH]
i
0%
1Y)
[i1= ]
[
wn
(11} ]
my

When "Edge ratio used" is 100, all the detected edges are indicated with "O"(light blue). It shows that they
are used for detecting the virtual circle. Decrease the value of Edge ratio used and run the test. The mark
for the edges unused for the virtual circle changes to " x" (red), and the line showing the virtual circle
comes closer to the circumference. After determining the value, press the CANCEL key.

Edge ratio usedy%) [ | g Edge ratio used(%) [ 1 \

Select "Execution Mode".

[Default: Speed First]

This parameter is effective when a part of a circle is out of the inspection area due to the position shift of
the object.

If a part of the circle is out of the inspection area, the number of detected edge coordinates may reduce or
a different spot from the edge of the target circle may be detected. As a result, the correct virtual circle
may not be detected or the center of the detected virtual circle may not be correctly detected.

In such case, set the mode to "Accuracy First". The inspection area will be adjusted to the central
coordinate of a virtual circle after the detection, and the virtual circle will be detected again. In other words,
the position adjustment is performed by the checker itself.

However, the number of detection of virtual circle in "Accuracy First" mode is more than "Speed First"
mode, and so the inspection time is longer.

Speed First (Default) Accuracy First

] o~ e
ﬁ-"‘-\.\. . - - "\\h
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Setting Base Angle

Select a base angle from the following three types for detecting the angles of the maximum and minimum
values of radius, diameter or width. This setting affects the display of the lower horizontal axis of the graph that
is displayed on the setting window.

1. Select “Virtual Circle Detect Condition” > "Base Angle".

2. Select from “X Direction”, “Rotation Adjustment Angle” or "Start Angle".

X Direction (Default):

Outputs an angle using the right side of X axis as 0 degree. An angle is expressed in -180 to +180.

It is not affected by the "Start Angle" specified in Area Setting or the adjustment angle in "Position
Adjustment".

The lower horizontal axis of the graph is indicated from the value that is Start angle + Adjustment angle.

Rotation Adjustment Angle:
Outputs an angle using Rotation adjustment angle as a base. An angle is expressed in -180 to +180.
The lower horizontal axis of the graph is indicated from Start angle.

Start Angle:

Detects an angle using "Start Angle" specified in the area as 0 degree. An angle is expressed in 0 to 360.
If the number for Position/Rotation Adjustment or Rotation Adjustment checker is specified for "Position
Adjustment” in Area Setting, the start angle after rotation adjustment is 0 degree.

Example) When Start angle is 45 degree and Adjustment angle is 30 degree, 75 degree is used as a base
angle as the start angle is located at the position of 75 degree.
The lower horizontal axis of the graph is always indicated from 0 degree.
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Output exampel of angle

Condition

Start Angle: 45 degree
End Angle: -45 degree
Max. value (Max. angle): Projection

Detection angle

s

: , End angle
a5

,
X

/l

Maximum

\
by
hY

~
., Start angle
\ o
45

Position/Rotation Adjustment, Rotation Adjustment

No Yes: Adjustment angle = 30 degree
X Direction 120 degree 120 degree
Detects from the right side of X axis to the Detects from the right side of X axis (before
maximum position. adjustment) to the maximum position.
Rotation 90 degree
Adjustment Detects from the right side of X axis (after
Angle adjustment) to the maximum position.
Start Angle 75 degree 45 degree
Detects from start angle to the maximum Detects from start angle (after adjustment) to
position. the maximum position
3 .
i
, 1 .
lf -
T - j w
\ o L')_
~ :
401 P v 30"
-_-”/ ’ ! Adjustment
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Setting Judgement Condition

Perform judgement for the following four conditions respectively. When all the conditions are met, the

judgement result of the checker will be OK.

. Measurement: Radius, Measurement: Diameter, Measurement: Width
. Standard deviation (Standard deviation calculated from the result of measurement)

e  Circularity
. Unused Edge Count

Setting Denoising function
About Denoising function

Measurement values are calculated using the edges
detected by each cell. However, if cells detect
projections, concaves on the surface of the object or
noises existing around it as edges, using this function
enables those edges not to be used for calculating
measurement values. This is "Denoising Function".

Only the edges within a distance or standard deviation
specified based on the radius of a virtual circle are
used for the calculation of measurement values.

About Unused Edge Count

In Denoising function, edges excluded from edges to
be used for calculation and cells which cannot detect
edges are called "unused edge". Edges used for
calculating measurement values are called "used
edge". The number of each edge is displayed in the
left of the screen together with the judgement result of
checker.

1. Select “Judgement Limits” > "Denoising".

2. Use either "Distance" or "Std. Devi." for
performing "Denoising".

Distance:
Uses the edges within the distance specified in

"Denoising" based on the radius of a virtual circle for

the calculation of measurement values.
(Area within the dotted line in Figure 1)

Standard Deviation:

Calculates the standard deviation from the radius of a
virtual circle and the edge coordinates detected by

each cell, and uses the edges within the value
calculated by the formula mentioned on the right.
(Area within the dotted line in Figure 1)

Figure 1

Virtual circle

Range of edge
positions used for
calculation
measurement values

Example of edges
excluded by Denoising
function.

[ | e—
Denaising Na
Benoising Mange h
o . ¥

! | Judge. |
10, Do, 0.000 0K
- T 0.000  OK
BRI 100.000 0.000 0K
Unused Edge Gnl. 3597 7]

"Radius of virtual circle +/- Standard
deviation * Denoising range"

The "Standard deviation" used here is
calculated based on the radius of a virtual circle.

It is different from the "Standard Deviation"
displayed on the screen (that is a criterion for
judgement).
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3.

Set "Denoising Range".
Set the denoising range checking the graph or the result of each cell (Cell Result).

M Refer tol
Refer to page 159 for details of Cell Result.

The figure below shows an example that Denoising is not used. Multiple edges in the two areas are
targeted for measurement.

Radius

@ Edges you do not
| ! want to use

Using Denoising function displays a line to divide the range of unused edges from the range of used edges

as below.
Enter a value in Denoising Range and press the ENTER key to move this line.
Check the graph and make the setting to let the target edges in the range of unused edges.

Unused edge range

Usad edge range

B g e et g g e Radius of virtual circle

Setting the denoising range to a larger value expands "Used edge range".

The "x" mark (red) in the graph indicates the cell that detects no edge.
Although it is displayed in the used edge range, it is counted as an unused edge.
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Setting Judgement Limits

Judgemenl Limils |

Meas.: Radius 350.000 a10.000 0K
Judgenent 0K Standard Devi. 20.000 0.000 OK
Time(ns) | Circularity 100.000 0.000 0K
Used I:d.E,E' Cnt. 95 I.Ir-HHIiE'ITE! Ent. Jha7 (K
Unused Edge Cnt. KL

B33

Select the table of maximum/minimum values in "Judgement Limits" setting window.

Specify the maximum and minimum measurement values of radius (diameter/width).

As the maximum and minimum measurement values are displayed at the bottom of the screen, make the
setting checking it.

In addition, red lines indicating the maximum and minimum values are displayed in the graph. Confirm
them and set.

Specify the maximum and minimum values of standard deviation and circularity.

As the current value of each condition is displayed at the bottom of the screen, make the setting checking
it.

Specify the maximum value for "Unused Edge Count".

The current value of the unused edge count (test result) is displayed on the left of the screen. Confirm it
and set.
The default for the maximum number of settable cells is 3597.
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Running a Test and Confirming Result

Confirm if the current settings perform an inspection properly. To observe the image or checker pattern easily,
set “Window Transparency (SETUP menu)” to a larger value.
(“Change Window Transparency (SETUP Menu)”’, page 320 )

1. Press the TRIG key.

When a live image is displayed on the screen, PV captures a new image first and runs a test. When a
memory image is displayed, it runs a test using the current memory image without capturing any images.

Position adjustment and area size adjustment are also executed if they have been set.

2. Check data of detected area list.

Check the graph, data of virtual circle, measurement data and judgement result to be displayed on the
screen.

Error messages when running a test

If Smart Edge (Circle) is not performed properly when running a test, error numbers and messages are
displayed in the checker list.

Error No. Message Cause
0040 Virtual circle cannot be +  When the number of detected edges is 2 or less:
calculated. * When the center of virtual circle is not within the range

of -9,999.999 to +9,999.999.
* When all the detected edges are located on the same

line:
0041 Edge required for +  When edge count is 0 after denoising:
gnetastjrce;ment cannot be *  When no combination of edges to be paired cannot be
etected. detected when Detect Mode is Diameter

measurement or Width measurement:
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4.7.15 Smart Edge (Line)

(Available from Ver.2.0)

What is Smart Edge (Line)?

Smart Edge (Line) is a function to calculate an approximate line using the coordinate values detected with a
number of cells.
Detecting the line of the edge face enables the detection of the angle of the object even if the object has a

rough face.
The mode for measuring the width of the object is also available.

Inspection example

Detect Mode: Measure Deviation, Measure Distance

Detect Mode:
Measure Width

Detection of the
position of a
projection

Angle of an object

Output Data

Approximate Line

Measurement

(Deviation,
Distance, Width)

Each cell

Detection of a corner Distance difference fro
(Combination of Smart Base Position
Edge (Line) and (Measure Distance)

Geometry Calculation)

Coordinates (Start point, End point)

Angle

Line element (a, b, c)

Linearity

Max. measurement, Position of max. measurement
Min. measurement, Position of min. measurement
Average Measurement

Standard Deviation

Coordinate of edge, Differential, Measurement,
Judgement

Used edge count, Unused edge count

Specifying Checker No.

[Select “Smart Edge (Line)” in "Checker Type".

Select the checker No. list and specify a checker number

to set.

Press the ENTER key to determine the checker No.

“Smart Edge (Line)” setting window appears. The gray image
is displayed on the screen window.

m «  Width measurement
» Detection of the max.

and min. values, and

output of the position

OFERATION  ENVIROWMENT — TYPE TINSPECTI

Position Adj. | Area Size &dj.

Checker Type

[Smart Edge(Line)

=

Checker No. 1]

0oo <Enter Comment>

]
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Selecting a Camera
Select a camera image to set “Smart Edge (Line)” checker.

1.

2.

Select “Area Setting” in “Smart
Edge (Line)” setting window.

Area Seiting |

Lommen ,r

Appioxidale Line Delec] Coidilien J e r -,
Fddge Dalect Condilion J M

Select a camera No. in “Camera”. Judgement Limits

R —

l Area

The image of the selected camera is

displayed.

Select a displayed image type (Live/Memory and Gray/Binary) or magnification in “Image Menu” opened
by pressing the F1 key.

Selecting Position Adjustment

Position Adjustment is helpful when position of an inspection object may move largely. Select a Position
Adjustment checker that has been already set. Refer to page 185 for details of position adjustment.

1.

2.

Select "Position Adj." in Area Setting window.

The list of position adjustment is displayed.

If a position adjustment checker is not created, “Position Adj.” cannot be selected.

Select a Position Adjustment No. from the list.

When selecting a checker number for Position/Rotation Adjustment or Rotation Adjustment, the base angle
vary depending on the setting of "Base Angle".

Base Angle: Refer to page 181.

Selecting a Preprocess Group
Set a preprocess filter to apply on an image captured by a camera as necessary.

1.

2.

Select “Approximate Line Detect Condition” > "Preprocess".

“Preprocess” window is displayed.

Select a Preprocess group (A to E) in “Preprocess”.

3 Note |

For details of preprocess, refer to page 71.

After setting is completed, press the CANCEL key.

Return to “Approximate Line Detect Condition” setting window. The selected preprocess group is
displayed.
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Execution Sequence of Smart Edge (Line)

Detection of edges of target

area
v

Detection of approximate line

v

Detection of deviation,
distance or width

v

Detection of each data of
deviation, distance or width
(see the right column)

Detection of linearity of
approximate line

v

Judgement

Setting Detect Mode

Detects according to Detect
Mode.

Maximum, Minimum, Average
values and Standard deviation

Difference between Max. and
Min. deviations

Each judgement condition

Related parameters

Area Setting (page 178)
Edge Detect Condition (page 162)

Detection .

Method

Edge ratio used JFpage 180
Base Angle

Detect Mode (page 173)

Denoising (page 182)

Judgement Limits: Each Max., Min.
values (page 183)

Smart Edge (Line) detects the edge of the end face of an object, and detects the coordinate values, angle and
linearity of the approximate line to be detected from the coordinate value. In addition, the following
measurements are performed in each inspection mode.

Measure Deviation

Measures the edge detected in each cell and
and the length of a perpendicular to the

approximate line through the edge (distance
between the edge and the approximate line).

This is "Deviation".

Measure Distance

Measures the distance between the start point
of scan in each cell and the detected edge.

Measure Width

Detects the distance between the two edges

detected in one cell as width.
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1. Select “Approximate Line Detect Condition” > "Detect Mode".

2. Select a desired Detect Mode from the list.

Depending on the selected Detect Mode, detected data items to be displayed at the bottom of the screen

vary.

Detect Mode

* Measure Deviation
* Measure Distance
*  Measure Width

M Refer to

Smari [agmilipal
ks Ares Setting | Praprocess Mo |
M.L-.'.'-.‘:.‘".'!‘l'm Condition Dateci Mode Hll'l_'.l-'.!rt.ﬂ._i'\-_’l |'Flur! _j
Edyw Outect Condition | Detection Method Dl'lil'l'imlé-ée"_'-]

dudgenent Linity Jd Edgs ratio used{X) BD
Exscution Mode
Judgoment ¥ Bane Angle i't_ﬁ:r;nu_n_. ;I
Timnlms) 600 Resull No. Assigneent |[Math Rrea Include _-J
Used Edge Cni. 1
Unuasd Fdge Cni.

Graph: Refer to page

176.

About Data to be displayed

Measure
Deviation

Measure Distance

Measure Width

\ (a)

Angle of approximate line

Angles of approximate lines 0 and 1

‘ (b)

Linearity of approximate Line

Linearity of approximate lines 0 and 1

(c)

‘ (d)

Standard Standard Standard deviation of width
deviation of deviation of

deviations distance

Max. deviation Max. distance Max. width

Min. deviation Min. distance Min. width

Average deviation | Average distance Average width

About Detected Line (Approximate Line)

It is a line that is calculated with the

amiate line

coordinate values of the edges of an
object detected by each cell.

Two detection methods are available.
"General Mode" which uses the
coordinate values of all detected
edges and "Details Mode" which does
not use the coordinate values of
convex or concave of an object for
calculating the line.

General Mods
T
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About Positive and Negative of Deviation Data

The deviation data detected when Detect Mode is
"Measure Deviation" is positive or negative

depending on the scan direction (of the cell). When
the scan direction (upper dashed arrow) is from left

to right, the right area across the approximate line
is positive and left area is negative as the right
figure

When the scan direction is the other way, the
positive and negative areas are also inverted.

What are Maximum, Minimum and Average Measurement

Values?

Calculates the deviation, distance or width using the edges detected by each cell. Then, calculates the
maximum, minimum and average values for the remaining data except the data judged as noises.

The criterion to judge data as noises is decided by "Denoising" function.

As the graph displayed on the screen (described below) shows the maximum and minimum values before
denoising, the values of the graph may be different from the output values.

About Denoising function: page 182

What is Standard Deviation?

It is the value that the variation in values of
deviation, distance or width is quantified. It is
calculated by the formula mentioned on the right.

The larger value indicates the greater variation.

The right formula is for the case of "Detect mode:
Measure Distance". For the case of "Measure
Deviation" or "Measure Width", replace the
"Distance" in the right formula with "Deviation" or
"Width".

Sum of ("Measurement: Distance" of each cell - "Average: Distance")2
No. of data ("Used edge count")

The calculation method for "Standard Deviation" used for
Denoising function is different.

What is Linearity?

Linearity is the difference between the maximum and minimum values of wE, Linearity

the deviation for an approximate line.

In case of the "Measure Distance" mode and "Measure Width" mode,
linearity is also calculated in the same method as the "Measure Deviation"

mode.

Approximate
line

175

suonipuod uonoadsu] Buiyesgs |2kl



suonjipuo) uondadsu| Buipegge 77 0EN)

About Graphs and Cell results to be displayed

Measurement values of each cell obtained from test results are displayed as graphs in Smart Edge (Line). The
graph shows the status of edge detection for each cell or whether they are within edge threshold as marks.

It is also possible to show a list of the status of edge detection or detection data for all cells.

About Graphs

(1M

'r

| [@):

Graph type:

Maximum:
Minimum:

Horizontal axis:

Result of each cell:

It shows a graph of deviation data when Detect Mode is "Measure Deviation". It
shows a graph of distance data when selecting "Measure Distance", and a graph
of width data when selecting "Measure Width". When threshold has been set in
Edge Detect Condition, a graph of differential is shown.

The maximum and minimum values of measurements. This is the value of
measurement (deviation, distance, width) that is calculated based on the
coordinate of edge detected by each cell before applying various parameters such
as Judgement Limits. It may be different from the maximum measurement or
minimum measurement displayed at the bottom of the screen. (Because the data
displayed at the bottom of the screen is the value after applying the denoising
function.)

Cell No. (Max. 3000)

It shows detected positions of each cell. It also shows detection results or
maximum and minimum measurement values as marks.

Mark Color Description Cell result list (*)
Display of judgement field

Yellow  Min. Measurement OK/NG
green

[ ) Green  Max. Measurement OKING

X Red Edge: Undetected Undetected

X Blue Excluded edge by Excluded

denoising

Light Judgment: OK OK
blue

* Red Judgement: NG NG

*)Next page

176



Checking result and data of each cell

Press the FUNC key and select “Cell Result” from T T TR R T R T T T T T
the pop-up menu. L #
Cell number, judgement, measurement values, " i - e Wi u}-.u- " 5

coordinate and differential are listed for all the set

cells. The selected cell is displayed in pink on the

; e |
screen window. L] t]
Tilt the ENTER key up/down to display the data of 3
the desired cell. Lo
i
L]
o
e In case of the "Measure Width" mode, two sets LLJ

of data are displayed for one cell as two
approximate lines are detected.

e Tiltthe SHIFT and ENTER keys to change the
page.

Judgement

Four types of characters are displayed in "Judge." field after the test depending on the edge detection result of

cells or judgement result.
Judgement  Edge Detection Edge coordinate was used
field for calculating
measurement value.

1 OK @) O
(Detected)
2 NG @) O
(Detected)
3 Excluded O X
(Detected) (Excluded by "Denoising")
4 Undetected X -—
(Undetected)

Displaying only the cells of a specific judgement result

Measurement value is Mark in
within the max. and min. graph
values of Judgement
Limits
O
(Judgement: OK)
X € (Red)
(Judgement: NG)
- X (Blue)
X (Red)

It is possible to display only the cell data of a specific result such as the cells judged as NG or the NG and

excluded cells.

Press the FUNC key when displaying the cell result list
and select the type of the cells to be displayed from the
pop-up menu.

The selected result type is checked, and only the cells
of the checked type are displayed in the list. Selecting
again deletes the check marks and restores the
display.

It is possible to select not only one type but also
several types.

Display NG Cells
vDisplay Undetected Cells
Display Excluded Cells

000 .00 1,000 ]

For example, when NG cells, undetected cells and
excluded cells are all checked, the cells other than the
cells judged as OK are displayed.
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Setting Inspection Area
Set the position and size of the area and the size of cells to detect edges of the object by the cells.

1. Select “Area Setting” in “Smart Edge (Line)” setting window.

2.

Select "Area Setting” > "Change".

3. Move the whole area by operating the ENTER key and press the ENTER key.

4 Specify "Start point (ST)" and "End point (ED)".
The start point is on the left and the end point is on the right in Cgll N
the default condition. : :
Set the start point and end point along the edges to be Start point .. | | | ggEnd point
detected. (SP) | (ED)
When the edges to be detected are located vertically, set the
start point at the bottom and the end point at the top. Cell No.0 --- No4
The cell at the start point is set to No.0 and cell numbers
increase to the end point. Note that the scan direction of the
cells vary depending on the positions of start and end points. A 3 9
The scan direction is set in "Edge Detect Condition". y
5. Set the size of the cell (WX, WY). i | ]
To change Width-X, tilt the Enter key left/right, to change ‘
Width-Y, tilt it up/down.
The width parallel to the start and end points is Width-X, and
the right-angled direction is Width-Y.
6. Tilt the ENTER key left/right to specify the number i:] éﬁgggg; key of :L éUkngggg; key of
of cells (N), and press the ENTER key to fix it. ST | X coordinate of the |Y coordinate of the
Set the cells with no space between them from the start point start point
start point to the end point. The part with a space ED | X coordinate of the |Y coordinate of the
between cells cannot be inspected. end point end point
W | Width-X of cell Width-Y of cell
N | Number of cells (Max. 3000)

If the number of cells increases and they overlaps each other, only two cells are displayed from the start

point.

If the cells are fully or partly covered with other cells, the scans are repeated in those areas. Although the
inspection is conducted thoroughly, note that the processing time takes longer as the number of cells

increases.

7. After setting the number of cells is completed, press the CANCEL key.

How to exclude from inspection (Mask area)

Mask areas, where checker does no inspection, can be set in an inspection area. Set the first cell and end cell
to be excluded from inspection. The number of mask areas is not limited. Follow the same steps used for "Flow
Detection" checker.

page 130
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Assignment of cell numbers

Cell numbers are assigned to the arranged cells from the start point. When a
mask area has been set, it is also possible not to assign a cell number to the
mask area (to skip the cell in the mask area).

1.

2. Select either "Mask Area Include” or "Mask Area Exclude" in "Result

Select "Approximate Line Detect Condition".

No. Assignment”.

Mask Area Include (Default): Assign cell numbers to the cells masked.
Mask Area Exclude: Not assign cell numbers to the cells masked.

The right figure shows an example of the difference in the results of cell
number assignment when the three cells (dotted line) are masked.

Edge Detect Condition
Set conditions of detecting edges of an object.

1.

Select "Edge Detect Condition™.

The list of the conditions for detecting edges and the graph is displayed.
When Detect Mode is "Measure Width", two sets of conditions (Condition
0 and Condition 1) are provided. Setting these conditions enables the two
edges to be detected with different conditions to detect the width.

The edges of Line 0 are detected with Condition 0 and the edges of Line 1
is detected with Condition 1.

Set "Scan Direction".

[->]: If the start point is regarded as the position at six o'clock, it scans in
the direction of three o'clock from nine o'clock.
[<-]:If the start point is regarded as the position at six o'clock, it scans in
the direction of nine o'clock from three o'clock.

Selecting the scan direction displays the guide indicating the relation
between the start and end points in the inspection area and the selected
direction on the screen.

Mask Area Include

'
T
|
i
i
ho

1234567

Mask Area Exclude

2

'
T
|
i
i
L

Scan Direction|
Scan Method
Edge Condition|

Edge Threshold

Detect Position|E

Width

Average Range

When selecting ->

=

Projection

Both
o 5['.
Front

(Right-pointing arrow)

=

When selecting <-
(Left-pointing arrow)

=
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3.

When Detect Mode is "Measure Width", two edges are detected with one cell.
The following is the example that the start point of the area is regarded as the position at six o'clock.

Condition Condition Scan Method
0 1

-> -> Condition 0 and 1 scans edges in the same
direction. m
Edges are scanned in the direction of three o .. 1 —
o'clock from nine o'clock with Condition 0. Then, : :
edges are scanned with Condition 1 from the
edge detection point of Condition 0.

<- <- Condition 0 and 1 scans edges in the same m
direction. Edges are scanned in the direction of 1 1 o

-

nine o'clock from three o'clock with Condition 0. (—
Then, edges are scanned with Condition 1 from
the edge detection point of Condition 0.

-> <- Condition 0 and 1 scans edges in opposite [
directions. Edges are scanned in the direction s t
of three o'clock from nine o'clock with Condition T )
0, and in the direction of nine o'clock from three 1 =
o'clock with Condition 1. -

i Al
W

<- > Condition 0 and 1 scans edges in opposite _
directions. Edges are scanned in the direction i
of nine o'clock from the center of a cell. Then, i
edges are scanned with Condition 1 in the T T

direction of three o'clock from the edge
detection point of Condition 0.

Set "Scan Method", "Edge Condition", "Edge Threshold" and "Detect Position".

These edge detect conditions are the same as Gray Edge checker. Refer to page 100.

[Scan Method]: Projection / Single

[Edge Condition]: Both / Light -> Dark / Dark-> Light

[Edge Threshold]: Default: 50

[Detect Position]: Front / Peak / Rear

[Filter], [Width], [Average Range] (Only when selecting "Single".)

Press the TRIG key to run a test and confirm if the edges to detect the approximate line are
detected.

How to read graphs when setting thresholds

It is the same as Smart Edge (Circle). Refer to page 158. However, the horizontal axis of the graph for Smart
Edge (Line) is cell numbers.

Setting Approximate Line Detect Condition

Set the method for detecting an approximate line. Set "Detection Method", "Edge ratio used" and "Execution
Mode".

1.

Select “Approximate Line Detect Condition” > "Detection Method".

This is a parameter to decide whether or not to use all the edge coordinates detected by each cell for
calculating an approximate line.

General Mode:

Detects an approximate line using all edge coordinates.

However, if there is a projection or concave in the detected area, the approximate line may shift as the
edge coordinates in those parts are also used for the detection.
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Details Mode (Default):

When an object has projections or concave
surface, using this mode enables those edge
coordinates not to use for calculating an
approximate line. First, detects an approximate
line using all the edge coordinates, and then
detects the final approximate line only using
the edge coordinates in "Edge ratio used" from
those with a smaller error for the first
approximate line.

Select "Details Mode" to set "Edge ratio used".

2. Select "Edge ratio used(%)".

The menu for setting "Edge ratio used"
appears in the upper left of the screen. The
screen window can be checked.

The "o" mark indicates used edges and the "x"
mark indicates unused edges. Set the value
checking the screen.

Default: 80 (%)

3. Select "Execution Mode".
Default: “Speed First”

[N

Dhetanis

Mode Approxemate B
.
[dge ratin oeesliT) || B e s ]
N I e s
Chsaboid Wi, I i L
I G
] N i 11
T e et |
[ ]
A
[
8
(]
ot
A
L 2]
aln
a1l

When selecting "Accuracy First", the inspection area is tilted to be at right angles to the detected
approximate line after the detection, and the approximate line is detected again. Compared to "Speed
First", detecting edges more accurately calculates an approximate line with less error. However, the
inspection time in "Accuracy First" is longer than the one in "Speed First".

Setting Base Angle

Select a base angle from the following four types for detecting the angle of the approximate line.

1. Select “Approximate Line Detect Condition” > "Base Angle".

2. Select from “X Direction”, "Y Direction”, “Rotation Adjustment Angle” or "Area".

X Direction -90
(Default):

Outputs an angle
regarding the position
at three o'clock as 0 >0
degree.

+390
Rotation Adjustment g,
Angle:
Outputs an angle
using Rotation
adjustment angle as a 1
base.

+90 0

- The bold line (blue) is the approximate line.

/ Adjustment angle

Y Direction:
Outputs an angle
regarding the position

at six o'clock as 0 +90 90
degree.
0
Area: -90
0

Set the position of the
end point of the
inspection area to 0
degree using the
slanted angle of the
inspection area as a
base. +90

- The above figures show the examples when Calibration Scale is not used or when Calibration Scale
is used and "Rightward - Downward" is selected for Coordinate Axis (positive direction).
Changing the setting of Coordinate Axis may change the value of the detected angle.
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Setting Judgement Condition

Perform judgement for the following four conditions respectively. When all the conditions are met, the
judgement result of the checker will be OK.

e Measurement: Deviation, Measurement: Distance or Measurement: Width

e Standard deviation (Standard deviation calculated from the result of measurement)
e Linearity

e Unused Edge Count

Setting Denoising function

About Denoising function

Measurement values are calculated using the edges detected by

each cell. However, if cells detect projections, concaves on the Figure 1

surface of the object or noises existing around it as edges, using Ran_ge of edge

; . : positions used for
this function enables those edges not to be used for calculating calculation
measurement values. This is "Denoising Function”. | measurement
Only the edges within a distance or standard deviation specified values

based on an approximate line are used for the calculation of
measurement values.

About Unused Edge Count [

In Denoising function, edges excluded from edges to be used for L
calculation and cells which cannot detect edges are called

"unused edge", and edges used for calculating measurement

values are called "used edge". The number of each edge is

displayed in the left of the screen together with the judgement

result of checker.

Approximate line

1. Select “Judgement Limits” > "Denoising”. R
Distance [N
2. Use either "Distance" or "Std. Devi." for £000 D

performing "Denoising".

Distance: Meas.:Deviation| 5.000 -5.000 0K
Use the edges within the distance specified in Standard Devi \ 10.000 0.0000 OK
"Denoising" based on an approximate line for Lineari ty| 100.000 0.000 OK
the calculation of measurement values. Unused Fdge Cnt.| 7998 0K
(Area within the dotted line in Figure 1)

Standard Deviation: "Position of approximate line +/- Standard deviation *

Calculates the standard deviation from an Denoising range"
approximate line and the edge coordinates

dhetect;ad by leacI:h cgl::; anhd L:cses tr:e edge-s wit:in The "Standard deviation" used here is calculated based
the value calculated by the formula mentione on each coordinate value of an approximate line.

on the right.
(Area wi?hin the dotted line in Figure 1) It is different from the "Standard Deviation" displayed on
the screen (that is a criterion for judgement).
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3.

Set "Denoising Range".

Set the denoising range checking the graph or the result of each cell (Cell Result).

M Refer told
Refer to page 176 for details of Cell Result.

The figure below shows an example that Denoising is not used. Multiple edges in the two areas are
targeted for measurement.

"L-J Edgess you da not want fo use
g — Position of approximate line

[}

Using Denoising function displays lines above and below the approximate line which divides the range of
unused edges from the range of used edges.

Changing the value of the denoising range makes the space between the lines wider or narrower.

Check the graph and make the setting to let the target edges in the range of unused edges.

B Lo

...... R l /52 edge range

Setting the denoising range to a larger value expands "Used edge range".

- The "x" mark (red) in the graph indicates the cell that detects no edge. Although it is displayed in the
used edge range, it is counted as an unused edge.
- The graph of "Deviation" is always displayed here regardless of the inspection mode.

Setting Judgement Limits

1.

Smari foew'lw!
L __J.rl-l Laii L I |
Sele.ct the ta.bl_e of . " Mepraximais sct Condlilen | “_:'_nn'_s.u....- _—
maximum/minimum values in Edge | | [T i
" Cew P . bediswenl Linits ]
Judgement Limits" setting window. | Maarwm  Winima | e
.00 5.000
Judgesen | L [N 8,008
. . a. 108, £ @, b
Specify the maximum and minimum rf:‘: — e
measurement values of deviation Pounesd Ldze Cat

(distance/width).

As the maximum and minimum
measurement values are displayed at
the bottom of the screen, make the
setting checking it.

In addition, red lines indicating the
maximum and minimum values are
displayed in the graph. Confirm them

| Sekast Ller- §__ Bewte | [ E=marfiv—]
b

and set.
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3.

Specify the maximum and minimum values of standard deviation and linearity.

As the current value of each condition is displayed at the bottom of the screen, make the setting checking
it.

Specify the maximum value for "Unused Edge Count".

Default: 2998
The current value of the unused edge count (test result) is displayed on the left of the screen. Confirm it
and set.

Running a Test and Confirming Result

Confirm if the current settings perform an inspection properly. To observe the image or checker pattern easily,
set “Window Transparency (SETUP menu)” to a larger value. (“Change Window Transparency (SETUP Menu)’,
page 320 )

1.

Press the TRIG key.

When a live image is displayed on the screen, PV captures a new image first and runs a test. When a
memory image is displayed, it runs a test using the current memory image without capturing any images.

Position adjustment and area size adjustment are also executed if they have been set.

Check data of detected area list.

Check the graph, data of approximate line, measurement data and judgement result to be displayed on the
screen.

Error messages when running a test

If Smart Edge (Line) is not performed properly when running a test, error numbers and messages are displayed
in the checker list.

Error No. Message Cause

E0040 The approximate line cannot When the detected edge count is less than 2

be calculated.

E0041 Edge required for «  When all edges are excluded with the denoising function

measurement cannot be

*  When there is no cell that two cells are detected in Width
detected.

measurement mode
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4.8 Adjusting Area Position (Position Adjustment)
4.81 What Is Position Adjustment?

If positions of checker areas are fixed, inspections cannot be executed properly when an object moved only a
short distance.

Position Adjustment allows inspecting properly even if an object is displaced, by detecting the current position
of the object and reflecting its shift amount from the base position to checkers.

You can set up to 1000 position adjustment checkers per type (when 10 blocks are used).

1 B okl R
— —— % >
L= .‘ B! I G .
U Horizontal Vertical Rotate

PV500 has multiple types of position adjustments to detect the position and the rotation angle of an object.

Position Adjustment (Horizontal/vertical shift amount)

After each checker detected the position of the object, Position Adjustment calculates the misalignment
between the object and the base position. To detect an object, select from the following six types.

Binary Edge / Gray Edge / Feature Extraction / Matching / Smart Edge (Circle) / Smart Edge (Line)

Position Rotation Adjustment (Horizontal/vertical position and angle shift amount)

Position/Rotation Adjustment detects position (coordinates) and angle of an object using checkers and
calculates the misalignment from the base position and rotating angle from the base angle.

To detect an object, select from the following five types.

Feature Extraction (Principal axis angle) / Matching (360-dgree) / Feature Extraction (2 checkers) /
Matching (2 checkers) / Smart Edge (Line)

Rotation Adjustment (rotated amount), Position Adjustment (horizontal/vertical shift amount)

Rotation Adjustment detects the angle of an object using checkers and calculates the rotating angle from the
base angle.

To detect an object, select from the following six types.

Binary Edge (Horizontal) / Binary Edge (Vertical) / Gray Edge (Horizontal) / Gray Edge (Vertical) / Smart
Edge (Line) (Horizontal) / Smart Edge (Line) (Vertical)

Note that the checker cannot be adjusted when camera numbers of referred position adjustment and the
following checker are different depending on the combination of the camera numbers. Refer to page 194 for
details.
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4.8.2 Position Adjustment Type

Position Adjustment

Binary Edge and Gray Edge

These checkers detect in the same method of Binary Edge checker and Gray Edge checker. The X/Y
coordinates of the detected edge is considered as a base position.

They also have the Center detection function which decides a base position by calculating the middle of the
detected two points both in horizontal and vertical directions.

Only one direction either horizontal or vertical can be set.

. Vertical Base Checker Center Detection
Base Point Vertical Base Checker 2
X Ny Base
Horizontal Point
Base Checker
Horizontal Base Horizontal Base
Checker 0 | | Checker 1

Vertical Base Checker 3

Feature Extraction

This checker detects the gravity center of an object in the same
method of Feature Extraction checker.

It considers the detected coordinates of the gravity center as a
base position.

Matching

This checker detects an object in the same method of Smart Detect Position ™|

! \
Matching checker. (Qutput Paint)
The output point of the detected object will be considered as I ES I
the base position.

Smart Edge (Circle)
This checker detects a virtual circle in the same method of "Detect

Mode: Radius" for Smart Edge (Circle). Virtual circiej

The coordinate of the center of the detected virtual circle will be

considered as the base position. Base position
(Center point)

If a whole circumference cannot be captured, or for a rounded angle,
the position detection is possible.
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Smart Edge (Line)

This checker detects an object in the same method of Smart Edge Base Position e

(Line) {Inbersaction posnt
of twa ines)

When the horizontal base checker and vertical base checker are - fine

both set, the intersection point of two approximate lines will be
considered as the base position.

When only the horizontal base checker or vertical base checker is

set, the intersection point of the approximate line and the line passes

through the center of the inspection area will be considered as the

base position. /—Wmiﬁt

Line passing —
through the 'y
cinder

#
Base Postion——
{Intersection poind
of two lines)

Position/Rotation Adjustment

Feature Extraction (Principal Axis Angle)

This checker detects the gravity center and the / ) )
principal axis angle of an object in the same method of . Principal axis angle

Feature Extraction checker. It considers the detected
coordinates of the gravity center and the angle as a >
base position and base angle respectively. The range
of a detected angle is +/- 90 degrees.

v

Center of gravity ( Xg, Yg )

Matching 360-degree

This checker detects the position of an object -
(output point coordinates) and the rotation angle in B [é)etedeF?sfﬂn::n
the same method of Smart Matching. It considers Ln;‘f; o)
the detected coordinates and the angle as a base
position and base angle respectively.

Subtraction function of Matching checker is not
available.

Feature Extraction (2 checkers) and Matching (2 checkers)

It considers an angle which are formed by X axis and a line between . ¢$——— Base Checker 0
two gravity centers detected by two Feature Extractions or between "

two output points detected by two Smart Matchings as a base angle. /_E::ﬁion
And also it considers the middle point of the line as a base position.

Base&@‘\(’\ C

Base Checker 2———+
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Smart Edge (Line)

This checker detects an object in the same method of Smart Base Postion
Edge (Line) The intersection point of two approximate lines miﬁﬁ P

detected with two base checkers is considered as the base
position, and the angle of the median on two approximate lines is
considered as the base angle.

Approwarriabe bne —

Rotation Adjustment

Binary Edge (Horizontal) / Binary Edge (Vertical),

Gray Edge (Horizontal) / Gray Edge (Vertical)
These checkers detect two points in the same method of Binary Edge checker or Gray Edge checker, and
calculates an object gradient.
Binary Edge (Horizontal) and Gray Edge (Horizontal) scan horizontally to detect edges. Binary Edge (Vertical)
and Gray Edge (Vertical) scan vertically to detect edges.
These checkers can obtain a middle point of two points (center detection) other than edges of an object as a
base position.

Point Base Checker 0 Base Checker 2

Base C@; § Point Oj‘
Point 0 ; Point 2—\
—

Base Checker 2
:I: oot
Point 2—— Point 2

Point 2-
8 N

Center Detection
, Center of the two points
1 detected by base checker
i Oand1

|
Base Checker 0—px— T ——Base Checker 1

*<——~Base Point

Base Checker 2—x— + ——Base Checker 3

Center of the two points
detected by base checker
2and3
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Smart Edge (Line) (Horizontal), Smart Edge (Line) (Vertical)

The angle of the approximate line detected in the same method of Smart Edge (Line) is considered as the base
angle. The base coordinate is the intersection point of the line passing through the center of the inspection area
and the approximate line.

Approvimate line Line passing
B - through the
| center
Line passing —
through the
center
Approximate line
Base Position Base Posiban-
{Intersection point {Intersection paint
of two ines) of two lines) d

4.8.3 Setting a Position Adjustment

Selecting a number and a type of Position

Adjustment
OPERATION EWVIROMMENT TYre |DNGEREGRIDHN
1. Select “INSPECTION” > "Position Adj.". Position Adj. Area Size Adj,
Checker Ho. 0
2. Select the checker No. list and specify a Position 100 =
Adjustment checker number to set. oo J o
00z
3. Move the cursor onto a type of Position FEATION EWIERET e RN D T
Adjustment to create. Arwa Jize Mj. [heciet Flice Level
) i ) ] RUN: Tyee s, 000
The list of detection methods available in the Checker M. [ 0
selected Position Adjustment is displayed. I - LA LT
001
i
i
4. Tilt the ENTER key right and then up/down to o
select a detection method. <o
The setting window of selected Position Adjustment -
is displayed.

Selecting a Camera
Select a camera image to set Position Adjustment.

113 H WG T .
1. St_alect Checker Settings” in “Pos. Adj.” setting . Chachar Saltings | |
window. | Camers ¥
L J
Sedecment W Prierily . E|
x Adj. o008 Detect Center of Base 0. 1 NN -]
2. Select a camera No. in “Camera”. ¥ M) 0.000  Detect Conter of Bise 7. 3 (RN
Timalms) O, Base Zeibing

The image of the selected camera is displayed.

Select a displayed image type (Live/Memory and Gray/Binary) or magnification in “Image Menu” opened
by pressing the F1 key.
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Creating a Base Checker

1. Select "Base Setting" in “Checker Settings”

setting window. [Eree si e |
Now, it is ready for base checker setting. ) m’ L 3
! |
Jidgement Piiedity _J
¥ Adj g.000  Detect Center of Base 0. | [N )
2. Select a base checker to set. ¥ adj. poae0  Detect Center of Base 7, 3 (NN
) . ) Timsms ) oo Base Seilisg
The setting window of selected base checker is I S T T
displayed. Bor, Base Checker § b =
¥er, Hase Chacher 7 Brivel

3. Setnecessary items.

The setting procedure is the same as the other A —
checkers. For more details, refer to the chapter of — e Preprucess +]I
r —I Scan Meihod Bingle 3
description of each checker. Search Melbod Eian Conditicn Bl g
Edge Threshald &0
Judgement NG Detected Pesition [Fireni E|
Some items displayed in checkers are not 'I"’- :’ ‘I""‘“ . uﬂ _Disnlay |
A .

displayed in Position Adjustment. Nondisplayed

items cannot be set in Position Adjustment. 1 — 1 —=&¢

4. Press the TRIG key to execute a test.

Only the currently setting base checker can be
tested. Confirm a test result in the same way of
normal checkers.

About Priority
The Priority function is effective if an object moves largely either vertically or horizontally. When the object
moves largely in the horizontal direction, set to "Horizontal". When it moves largely in the vertical direction, set
to "Vertical".

Horizontal Case
Setting Priority: No Priority: Horizontal

Vertical Cannot be detected

i | o o “H"

v
[ | [ ] | [
o a
Horizontal

B e o
Large shift in
horizontal direction

Vertical Case
Setting Priority: No Priority: Vertical

Cannot be detected

verea! ( o » v E':q

Horizontal

— ]

a

ur yys afizeq

UONIBUIP [EILSA
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When adjusting position by detecting the center

1.

Select "Base Setting” in “Checker Settings”
setting window.

Now, it is ready for base checker setting.

At this moment, “Detect Center” cannot be
selected.

Select base checkers to detect the center
(Horizontal base checker 0 and Vertical base
checker 2).

The setting window of the selected base
checker is displayed.

Set an area and a condition for the base
checker.

Press the CANCEL key to go back to the
condition setting window.

Now, “Detect Center” of the set base checker
can be selected.

Example: When setting horizontal base checker
No.0, “Detect Center of Base0, 1” will be
activated.

Select “Yes” for “Detect Center of Base 0,
17,

In the Base Setting field, Checker1 (or
Checker3) is created.

The created base checker has the same area
and conditions of the base checker set in the
step 3.

Select the created base checker.

Move the area of the base checker and
change the conditions as necessary.

After setting is completed, press the
CANCEL key.

The procedure after this is the same as when
detecting no center.

_ Mucker Selfing |
LR Piibes |
Prm— "
¥ M. .60
¥ . 0.0
Time s} 0.t0

Lot

. ] E|
T

Priesity [© &

Detect Conter of Base 0. | DD -

Betect Conter of Baze 2. 3 [ENDDDINL]

Eise Salling

| Ghilui___Juitemmi]
Bor, Hase Checter 0 brese --

Wei. Base Chacher F Prese !

Base Posilien
dwdnemnt "
1 Adj. 0,000
T Mdj. 0.
T D i 0,88

Conmea | -
Camers F £

. J
Priarily
Deteet Conter ol Base 0, | [fes

Delech Conler o Base 7, 3

Base Selbimg
| Slahn ___ Lwicemnt)
Har, Buse Checter B ] [
Har, Buse Chectes | L ]

Yer. Base Chacher ¥ Uaagl

Bate Padilien

Judgemeni o
X M. 0.000
LI 0.ae0
limai(m] 0.0

Commen| —
Camera i E|

: |
Feiarily -
Belect Conler of Base 0. | [fes g

Beleci Conter of Base 7, 3 (NN -|

Bazs Tabiing

Hae. Base Checher 0 Sark ]
Hae, Baze Chechar | Sal 4
Wor, Bave Chechar T .
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Deleting a Base Checker
With Position Adjustment - Binary Edge/ Gray Edge/ Smart Edge (Line), adjusting only either of horizontally or
vertically can be performed. To delete (restore to be unset) the created horizontal base checker or vertical base
checker, operate from the pop-up menu.

1. Move the cursor onto the set base checker to

2.

delete.

Press the FUNC key.

The pop-up menu appears.

Select "Delete".

When the dialog message appears, select “YES".

The selected base checker is deleted and “Status” field

changes to “Unset”.

Registering Base Position

Register the current object position as a base position.

When the displayed image is a live image, Position Adjustment scans a newly captured image and the
detected position and angle are registered as a base. When displaying a memory image, it scans the
currently displayed image and the detected position and angle are registered as a base.

Displaying a message other than “Register a Base Position,” in the message display area indicates that
the checker could not detect an object in a base checker test. Change the setting of a base checker

with NG display in the judgement field.

Position Adjustment - Binary Edge, Gray Edge, Smart Edge
(Circle), Smart Edge (Line), Position Rotation Adjustment -
Smart Edge (Line) and Rotation Adjustment

1. Select "Base Position".

2. Select "Register".

3. When the dialog message appears,

select “YES".

Correctly registering a base position
displays values in the list of Adjustment
Amount, Current Position, Base Position,
and Base Checker.

If a base position cannot be registered,
return to the Condition setting window and
reconsider the settings of the base checker
judged as NG.

Dhaciied 5o Lings [ Register |
base Povition | o N W S (TR
Rafl s et Aain
Cariwal Pasilien
Jadgrnent N
Pasil
X Adp. 0,030 fase Pasition
LR B.OM gy Cheecher

Tt [ ) 0.0 .
Har, Bass Cheecher 0 0.0 0.0

War. Base Cheecher ¥

Ner Sellin
Bevchit Seltintd | puse Position Reginter

(s Pesi eS| | T

Adpr lmes] Aseant 3,00 a.000 0,030

Cuni reil Podii Lren (1] 150357 [N =
Judgement [

Il I ]
X . 0.0m Base Posileen (2] 151357 [ R e
T bl 0.0 Byse Checher
LAt O N S N N
Time{m] b.m Chcker § EE.BES 48500
Chercher 115,500 131357
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Position Adjustment - Feature Extraction, Matching and

Pos/Rot Adjustment

(Except Position Rotation Adjustment - Smart Edge (Line))

1. Select "Base Position".

2. Select "Register".

The window to select an object to use in Position
Adjustment from the detected objects appears.

Even if only one result is detected, this window is

displayed.

If nothing in the list, no object can be detected.
Adjust the conditions.

3. Select the list.

4. Select a number of detect position to use
Position Adjustment.

Adjust the inspection condition and sorting order
so that the selected detection object always is
the same number.

The selected detection object is displayed in red
on the screen window.

5. Press the Cancel key.
6. Select "Base Position".

7. When the dialog message appears, select
“YEs".
Correctly registering a base position displays
values in the list of Adjustment Amount, Current
Position, Base Position, and Base Checker.

B i Fobpee Fetepeier |
Checksr Teilings Base Pesibion Esgilar
[ LI el

e it Amown |
Cureent Paialisn

Judgrmen L
“:I_ s Baze Pusilisn
¥ adj. L -
Tima{ms) "o

hechker 0 0.0 0.0 0.0

Zelecl Delecl Pesilion of Baze 0
[Be_| Area | Grav.X | Grav.Y [Frincipal Axis Angle

Register Base

Checker 0 8.000 0.

Checker Zatlings aa Faalilen Eagialsr
Al el 0,00 o, 01060
. Currenl Pesilion B35 H150E 0000
Judgemeat i v
T e Haie Feaition 63,005 2156 0,000
LT 0000 pune Checkes

Timaims] [N} .

Claehat § 163,08 ™I1.518 0000
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4.8.4 Applying Position Adjustment to Checkers

Which Position Adjustment is applied to checkers must be determined because multiple Position Adjustments
can be registered for a Type. To do so, select a Position Adjustment in Area Setting window of each checker.

An area of Position Adjustment checkers also can be adjusted by Position Adjustment. The procedure below
uses Position Adjustment checker to describe, however, the procedure for other checkers is the same.

S ...

1. Select a Position Adjustment checker. 15 [ 3
P ] 7 al

Paui tion Adjusimemi Ha |
Judgemend we  Prierily |

2. Select "Checker Settings”.

When target checker is other than position
adjustment, select “Set” of “Area Setting”.

Dhsilkar Bs
3. Select "Position Adjustment"”. o -
The list of Position Adjustments that have - ot

been set is displayed.

As selecting a number with the cursor, the
Position Adjustment area of the number is
displayed in orange on the screen window.
Observe it to select.

Paritiam A4 jon rom
By |das

4. Select a Position Adjustment No. to refer
the adjustment amount.

The selected type No. is displayed in the
“Position Adjustment” field.

To cancel applying a position adjustment, D
select “No” in the top of the list. | Camers g |
Pomil ion Adiustmnl No. 000
Jusdgemial W PFrissily __-I
4 Note

* About selectable position adjustment

When target checker is Position Adjustment

The number of Position Adjustment checkers must be lower than the number of the currently setting Position
Adjustment.

If the currently setting Position Adjustment is No.9 with camera No.0, only the set Position Adjustment checkers
of No.0 to 8 with camera setting of No. 0 and 1 are displayed.

Position Adjustment and checkers with different camera number setting

When more than one camera is used, the Position Adjustment with camera setting of No,0 or 1 cannot adjust
the checkers with camera setting of No.2 and 3, and vice versa.

Position Adjustments unselectable for adjusting checkers are not displayed in Step 3 above.

Camera No. of Position Adjustment available to adjust
0 1 2 3
Camera No. of | 0 Yes Yes No No
adjusted checker | 1 Yes Yes No No
| 2 No No Yes Yes
| 3 No No Yes Yes

Yes: Selectable, No: Not selectable
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49 Adjusting Area Size (Area Size Adjustment)

This function expands or contracts the inspection area or mask area to fit a variable-sized object. The function
detects the part which signifies an object size, such as edges of the object or register marks, and expands or
contracts a checker area based on the coordinates of the part.

Too small area

After adjustment

7

|

7

Object Expansion / |>
Too large area After adjustment
*
| D\ %
Checker area Contraction /
>

Area Size Adjustment is not available for some checkers. In the checkers which can use Area Size Adjustment,
“Area Size Ad].” is displayed in the setting window.

Available: Line, Binary Window, Gray Window, Binary Edge, Gray Edge, Feature Extraction,
Flaw Detection, Connector (Binary Window), Connector (Gray Window), Smart Edge
(Circle), Smart Edge (Line)

Smart Matching, Connector (Gray Edge), Position Adjustment, Area Size
Adjustment

Not available:

In the Case of Diagonal Inspection Area

When applying Area Size Adjustment on a diagonal inspection area, the function expands or contracts the area
without changing the angle.

Elxample 1: ) ) End point coordinate
Line Start point coordinate after adjustment
after adjustment x x
+ /Adjustment + \
278 K ;
AY
K]
Example 2:
-~ /7
Rectangle,
circle, or .
polygon Adjustment: Upward |, oiment
x -
Adjustment: Leftward - ~y
T4
+ oF
'
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Detecting a Object Size

Binary Edge, Gray Edge, Feature Extraction, Smart Matching and Smart Edge (Line) can be set to detect an

object size in Area Size Adjustment.

+—Feature Extraction

[z pu i

[Rap——— ——

Example 1: Binary Edge ]
Gray Edge r~ — B - =
| |
I [ I
L — 5 -
Example 2: [ Outout Point
Matching— | — =H ===
E
I I
| |
| I
| |
|
Gravity Center : |
- e = ===
: Smar Edge (Line)
Example 3: K
L |
Line passing !
through the
canter
Infersection point ———

If Area Size Adjustment detects multiple parts, the coordinates of No.0 is used to adjust the area.
When there is a possible to detect multiple parts, sort them so that the desired part is always No.0.

Creating a Area Size Adjustment Checker

Although Area Size Adjustment provides No.0 to 999 per type (if the number of used block is 10), the setting

limit is 1000 checkers combined with Position Adjustment.

1. Select “INSPECTION” > "Area Size Adj.".

2. Select the checker No. list and specify a
checker (Area Size Adjustment) number to set.

3. Select a type of Area Size Adjustment to create.

The setting window of the selected Area Size
Adjustment is displayed.

M Refer told

The procedure after here is the same as the checker of
the type that you select to create an Area Size
Adjustment. Refer to the following page for details.

. Binary Edge: page96

. Gray Edge: page 100

. Feature Extraction: page 105.
. Matching: page 111.

e  Smart Edge (Line): page 171

OFERATION EWYIROMMENT TvPE |DINGREGEIDNN
Position Adj. ;

Checker No.

L)
ool
oo

OFERATION  ERVIRONMENT

TYPE [INGEECHIDRN sAVvEFEAD T
Position Adj.

Checker Ho. [ 1

{0007
on1
ooz
{11 K]
004
(1111 gimerEd“
Fay B
gg? Feature Extract ion
Waiching

nno
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Using Area Size Adjustment for Checkers

Multiple Area Size Adjustment checkers can be set. Select an Area Size Adjustment checker to use its
coordinates to adjust the checker size.

After using Area Size Adjustment, the area frame (checker pattern) is displayed in the adjusted size.

However, the positions of the start point (ST) and end point (ED) that are displayed by selecting “Area Setting”
> “Change” are on the coordinates before the area size adjustment is made.

1.
2.

3.

Select a checker to adjust the size.

Select "Area Setting".

Select the table of "Area Size
Adjustment”.

Select a point which you want to adjust,

start point, end point, up, down, left or
right.

The list of Area Size Adjustments that
have been set is displayed.

As selecting a number with the cursor, the
Area Size Adjustment area of the number
is displayed in orange on the screen
window. Observe it to select.

Select an Area Size Adjustment
checker.
The screen returns to Area Setting of the

checker and the selected number of Area
Size Adjustment is displayed.

Repeat the procedure and select Area
Size Adjustment checkers as necessary.

(You can also set just a single part such as
only start point.)

Specify the offset value as necessary.

About Offset Value

L [
Imspection Cosdilion (= B E|
Judpement Limiis Poaitlon Adj. o
e Sal
Judgement NG Area Sire M.
Gray Average 0 | Checker  |[Hfsel]
Time(ms) 000 T
Bk e B HE: Typs B 080 i L
Chaciar Ka [ ]
= SOWF: Tppe Bo. 000
o] e Nas

Wray ldge

b 1os s

Incpac | ien Conddilion

Sedpement Limils

Bday Mvafags

LT ]

Audpepn o

Camera ] E|
* Pomi Lion Adj. L]
Aiea a1
Riwa Sire Aj.
i Chec T

0./m TMe. 000 Enter Comsent 1]
(STt Me 001 infer Comsenty | &

)

4

L commea | [

We 000 <Enber Comeni:

M, 000 dEnter Comsent’

Offset Value is to create an area outside (side of larger area) or inside (side of smaller area) of the
coordinates of an edge, a gravity center, or an output point detected by Area Size Adjustment checker.
You can specify different values for each of up, down, left and right.

Offset =0

Offset = +1 to 128

Offset Value
+)

L

Offset = -1 to -128

B

Oﬂse(l ]\a’alue

il
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4.10 Geometry Calculation of Detected Data

4.10.1 What is Geometry Calculation?

Geometry Calculation is a function that calculates the distance between two points, intersection point of
two lines and median using the data detected with each checker. With this function, only specifying the result
detected by a checker enables to execute calculation without setting any operation expression.

Inspection examples

3 Note |

Measurement of C-cut size

D-cut point and center

Measurement of distance between

Measurement of approximate
circle with multiple points

The figures drawn in the image examples in this chapter includes the images drawn with the "Character/Figure
Drawing" function.

Types of Geometry Calculation

The following seven types of geometry calculations are available.

Type of calculation

Output Data

Distance
Point-Point

oL

Detects the distance between
two points , the line connecting

Distance between two points
Coordinate X and Y of median

+ two points and its median. .
? + Line angle
* Line element (a, b, ¢)
Intersecting ~N — Detects the intersecting point « Coordinate X and Y of Intersecting

Point

and the angle of two lines

point
Intersecting angle of two lines

Median = Detects the intersecting angle « Intersecting angle of two lines
— of two lines and the median « Median angle
e (bisector) of the angle. . Median element (a, b, c)
Distance Detects the intersecting point of « pPedal X and Y
Point-Line a perpendicular to a line

through a point, and the length
of the perpendicular.

Length of perpendicular (Distance
between point and line)

Perpendicular angle
Perpendicular element (a, b, c)

Approximate o Detects the approximate line « Approximate line angle
b & h ]
Line 00 U;Te?ultlple coordinate « Approximate line element (a, b, c)
2 ' + Standard deviation
Approximate R Detects the approximate circle « Center X and Y of approximate circle
Circle gi' @ from multiple coordinate . Radius of approximate circle
=k values. .
\c » Standard deviation
s
Ap_proximate Detects the approxi_mate ellipse +« Center X and Y of approximate ellipse
Ellipse O from multiple coordinate * Major and minor axes of approximate
o " . values. circle
= L& » Angle of approximate circle (Major
~eo——2 axis gradient)

Standard deviation
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4.10.2 Setting a Geometry Calculation

Selecting a Checker No. and a Type of Detect Mode

1. Select “INSPECTION” > "Geometry Calc.".

2. Select the checker No. list and specify a
checker number to set.

3. Move the cursor onto a type of Geometry
Calculation to create.
The setting window of the selected type is displayed.

Selecting a Camera
Select a camera image to set “Geometry Calculation”.

1. Select a camera No. in “Camera” in the setting
window of "Geometry Calculation”.
The image of the selected camera is displayed.

CPERATION ENVIROMWENT  TYFE © IMSFECT[OM

SAVE/READ  TOOL

Checker Goometry Calc. |

Checker Ho. [1]

[0 .

ol

ooz

[If1K]

ni4

(I} Distanes Point - Point
06 Intarsest ing Peint
Ny, Wedian of Two Lires
0o Digtance Point - Line
(I[1E] dpprocimate Lire

[ITiE] foprosimate Circla

fpprocimate Ellipse

[in

Slice Level

OPERATION EMVIROWMENT TYPE

INEPECTION

Checker

Geomelry Calc.

Type Dist. Pt-Pt
Comment
Cawera @

References

Jdudgement Linits

Select a displayed image type (Live/Memory and Gray/Binary) or magnification in “lmage Menu” opened

by pressing the F1 key.

Setting a Reference

Specify the created checker to detect "Point" or "Line" which are necessary for Geometry Calculation.

1. Select "Reference".

The items such as points or lines which are required for the selected

type of Geometry Calculation are listed.

Items to be specified vary depending on geometry calculations.

Refer to the next page for how to set an area.

OPERATION ENVIROEWENT  TYFE

IHSFECTLOH

Checkar

Goomelry Calc. |

Camera H.l

Type Dist. PL-P1

Comment [

E|

References

Judgesent Limits

Detect mode Input item
Distance Point-Point Point 0, Point 1 ] 8 = £ 1 e s 8
Intersecting Point Line 0, Line 1 Checker Geonetry Cale. |
Median of Two Lines Type Dist. P1-PL
Distance Point-Line Point 0, Line 1 Meo| Twee | Gbiset |
Approximate Line Point 0 to Point 9 2 points or more E' Ez::: ::1
Approximate Circle or 3 points or more |

All points

Approximate Ellipse

6 points or more

. Only the checkers set with the same camera can be referred.
. The procedure for setting "Distance Point-Line" is the same as those for setting "Point" in "Distance

Point-Point" and "Line" in "Intersecting Point".
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For Distance Point - Point

In this section, for the object detected in Feature Extraction No.0,
enter the detected zeroth coordinate in Point 0, and enter the
detected first coordinate in Point 1.

In Feature Extraction, it has been set to sort the objects in descending
order of area and detect the circle of the largest area zerothly.

1.

Select No.0: Point from the list.

The list of checkers which can be input is displayed.
Unset checkers are shown in gray and cannot be selected.
For details of selectable checkers, see page 203.

Select “FEC: Feature Extraction” from the list.

The list of Feature Extraction checkers is displayed.

Select Checker No. 000.
The list of result types is displayed.

Select "Center of Gravity Coord." and specify Result No.
0000.

The selected data is displayed in a symbol for No.0: Point in the
list.

Set the second point (No.1: Point) in the same steps.

% L
OFERATION  EWVIROMMENT  TYFE | THSPECTIOH
Chacker Geonelry Calc. |
Typa Dist. Pt-Pt
o |_Tivs ]
0| Point | Ursart
1 Paint | Uneat

FEC:Feature Extraction

Checker Ho. i

000 | ¢Enter Comnonis |

FEM-Fraturs Fetrartinn

H}

289

[Benter of Gravity Coord.
[Circumscribing Rectangle Upper Left
Eircumscribing Reclangle Uppar Right
[Circumscribing Rectangle Lower left
[Circumscribing Reclangle Lowar Right

FEN*Faatura Feirartinm

Ck

Circumscribing Rectangle Lawer lsft
Gircumseribing Rectangle Lower Right

TOFERATION  EHVIROWHENT T97E | TRGFEGTION
Checker Geometry Calc. |

Type Dist. Pi-Pt
T Paint | FECODD.0DOD
| 1| Paint FECO0. 0001
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For Intersecting Point

"Intersecting Point" is used to calculate the intersecting point using the
lines detected by Smart Edge (Line) and Geometry Calculation.

When using the lines detected by Geometry Calculation, only smaller
numbers than the number of the currently setting Geometry Calculation
can be specified.

The procedure for setting "Reference" of Median of Two Lines is the
same as the one for Intersecting Point.

The following is an example when setting Smart Edge (Line) to No. 0
and Geometry Calculation to No. 1.

1. Select No.0: Line from the list.

The list of checkers which can be input is displayed.

If there is no checker that can be specified, checkers are shown in
gray and cannot be selected.

For details of selectable checkers, see page 203.

2. Select “SEL: Smart Edge (Line)” from the list.
The list of result types is displayed.

3. Select "Line0 Element" or "Line1 Element".

The selected data is displayed in a symbol for No.0: Line in the list.

4. Select No.1: Line.

5. Select “GGC: Geometry Calculation” from the list.

The list of the geometry calculations set to the numbers smaller
than the number of the currently setting checker is displayed.

6. Select the geometry calculation you want to use.

Geometry calculations to calculate lines are the following 4 types.
- Distance Point - Point
- Median of Two Lines
- Distance Point-Line
- Approximate Line
When selecting a geometry calculation other than the above, the
intersecting point of two lines cannot be calculated.
When selecting Geometry Calculation No., the type is displayed in
the message field below the list. Check it.

ETTOH TWERT  TYFE
Checker Geometry Calc,

Type IP

Mo | dwp= | Ubjeci |
| 0 Lir= Unzet
1 Lires Unzet

Tyma 1P

[ SEL:Smarl Edpelline)
| BiiGE ficomodsy Caleulation

SEl Zmart Fdeall ins)
CH [Cinel Element

el Element
|

Type 1P
.| Tiie | bisct |
[ Lire SELO00_O
| Lire Unzed
| I R |

'[Yno p
[ SEL:3mart Edge(line)

[GEC :Geometry Caleulation
L

GGE :Geometry Caloulation

Checker No. i

000 | <Enter Conments
| 001 | <Enter Commendt:

|hledian of Two Lines

201

suonipuod uonoadsu] Buiyesgs |2kl



suonjipuo) uondadsu| Buipegge 77 0EN)

For Approximate Circle

Selecting "All Points" enables to set multiple points detected by one

checker in block.

In this section, enter all the coordinate positions of the object detected by

Smart Edge (Line) in the point 0.

3 Note |

The procedures for setting "Reference" of Approximate Line and
Approximate Ellipse are the same as that of Approximate Circle.

1. Select No.0: Point from the list, and select "All
Points".

DPERATION  ENVIROWNENT  THPE

THSPECT ION

Checker

Geompetry Calc. |

Type fpx. Circle

The list of checkers which can be input is displayed.
For details of selectable checkers, see page 203.
Unset checkers are shown in gray and cannot be
selected.

3 Note |
The procedure for setting "Reference" when selecting
"Point" is the same as that of Distance Point - Point.

Select “SEL: Smart Edge (Line)” from the list.
The list of Smart Edge (Line) checker is displayed.

Select Checker No. 000.
The list of result types is displayed.

Select "Cell Individual Result0".

The selected data is displayed in a symbol for No.0 in
the list.

Set as necessary after No.1.
"All Points" and "Point" can be mixed (e.g. set No.0 to
"All Points" and set No.1 to "Point").

3 Note |
When points which can not be detected by the specified "Target" checker for some reason as below exist, the
approximate circle, approximate ellipse and approximate line will be calculated with the coordinate values of
the detected points only.

- When the specified checker did not detect edges or objects

- When the cell individual result of the specified Smart Edge (Circle) or Smart Edge (Line) was

excluded by the denoising function.

Moo | Twp= | Ohieck |

Unset
Lnzed
Unset
Unset
Unzet
Unzet
Unset

SEL:3mart Edge(Line)

SEL:Smart Edge(Line)

Checker No. 0

| 000 | <Enter Comments

SE1 «Rmart Freadl inad [

CF el Individual Resultd
I Cell Tndividual Besulll

OPERATION EMVIROMMENT TYPE | INSP

Checker

Geometry Ca

Type Apx. Circle

a| o | =d) o | e o) o) —

[HATI

SELU0D_D
Unset
Uret
Hrset
Unset

Hrset
Mrset
Uret
Hrset
Urzet

However, the calculation cannot be executed when the number of detected points is less than each minimum
number of points for Approximate Circle, Approximate Ellipse and Approximate Line.
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List of Settable Items for Each Object

PAC: Position Adjustment

AUC: Area Size
Adjustment

BEC: Binary Edge

GEC: Gray Edge

FEC: Feature Extraction

SMC: Smart Matching
FWC: Flaw Detection

CGE: Connector (Gray
Edge)

SEC: Smart Edge (Circle)

SEL: Smart Edge (Line)

GGC: Geometry
Calculation

Point

O
Base Position Coord.
Detect Position Coord.
Base Coord. (Detect
Coord. of Base
Checker)

O

O
O

O
Center of Gravity
Coord.
Circumscribing
Rectangle Coord.
(Upper left, Upper right,
Lower left, Lower right)

O
O
O
Area 0
Area 1 (*a
O

Center Coord. 0
Center Coord. 1 (*b
Cell Individual Result 0
Cell Individual Result 1
(*c
@]

Max. Measurement
Coord.
Min. Measurement
Coord.
LineO Start Coord.
Line0 End Coord.
Line1 Start Coord. (*b
Line1 End Coord. (*b
Cell Individual Result 0
Cell Individual Result 1
(*b

O (*d

All Points
X

(@)
©)

O
(Center of Gravity
Coord.)

©)
(@)
(@)

O
Cell Individual Result
0
Cell Individual Result
1 (*c

O
Cell Individual Result
0
Cell Individual Result
1(*b

X

*a) When selecting "Gap", "Float" or "Width Measurement" in Execution Mode
*b) When selecting "Measure Width" in Detect Mode
*c) When selecting "Measure Width" or "Measure Diameter" in Detect Mode
*d) Available only for the geometry calculations of the smaller numbers than the currently setting geometry

calculation

Line

O
Line0O Element
Line1 Element (*b

O (*d (*e

*e) Normally operation can be performed only with the following types which calculate line elements (abc):

Distance Point - Point / Median of Tow Lines / Distance Point - Line / Approximate Line

The checker with a camera number different from that selected for the setting geometry calculation cannot be

specified.
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Setting Measurement Condition

Measurement conditions vary depending on the type of geometry calculation.

Detect mode Measurement
condition

Distance Point-Point Line Display:
Angle Range:
Direction:

Intersecting Point Intersecting Angle:

Median of Two Lines Angle Range:
Direction:

Intersecting Angle:

Distance Point-Line Line Display:
Angle Range:
Direction:
Approximate Line Angle Range:
Direction:
Approximate Circle None
Approximate Ellipse Angle Range:
Direction:

About Measurement Conditions

Line Display

Segment / Half line0 / Half line1 / Wall-to-wall
0<->360/-180<->180

ST->ED/ED -> ST/ Down / Left / Up / Right
Acute Angle / CW / CCW

0<->360 / -180<-> 180

Vector Sum / Down / Left / Up / Right

Acute Angle / CW / CCW

Segment / Half line0 / Half line1 / Wall-to-wall
0<->360 / -180<-> 180

OTO->IP/IP -> PTO/ Down / Left / Up / Right
0<->360 / -180<-> 180

Down / Left / Up / Right

0<->360 / -180<-> 180
Down / Left / Up / Right

Select the display method of the detected line.
The following figures show the examples of "Distance Point-Point". The large circle is the start point (Reference
No. 0) and the small circle is the end point (Reference No. 1).

Segment Half line 0

Draw between No.0 and

Draw between No.0 and
No.1 the edge of the screen

Wall-to-wall

Draw between the both
edges of the screen

Half line 1

Draw between No.1 and
the edge of the screen

Angle Range

Specify 0 to 360 degree or -180 to 180 degree to output the angle data to be detected.

The position at three o'clock is 0 degree.

0 <->360

-180 <-> 180
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Direction

Detected angles vary depending on the specified direction and the setting value of "Angle Range".

Example) For Distance Point - Point

Result: 340

-0.001 - -90
Result: -20

I.
o,

Direction Appearance of Direction Angle Range and Detect Angle
Angle Range: 0<->360 Angle Range: -180<->180
ST -> ED Range: 0 - 359.999 Range: -179.999 - 180
. Result: 160 Result: 160
ED -> ST Range: 0 - 359.999 Range: -179.999 - 180
. Result: 340 Result: -20
Down Range: 0 - 179.999 Range: 0 - 179.999
. Result: 160 Result: 160
. — —
Left Range: 90 - 269.999 Range: 90 - 180,
Result: 160 -90.001 - -179.999
] Result: 160
Up Range: 180 - 359.999 Range: 0 - -179.999
. Result: 340 Result: -20
. | L i—i L
Right . Range: 0 - 89.999, 270 - 359.999 Range: 0 - 89.999 and
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Example) When Median of Two Lines - Direction = Vector Sum
Angle Range
Angle Range: 0<->360 Angle Range: -180<->180

Two lines are headed in the
same direction.

Two lines are headed in
different directions. Example 1

Two lines are headed in
different directions. Example 2

3 Note |
¢ In case of Median of Two Lines, the direction of measure median varies depending on the direction of two
lines.
e The concepts of Down, Left, Up and Right for Median of Two Lines are the same as those for Distance
Point - Point.

e  About Direction of Lines
The direction of the line detected by Smart Edge (Line) is that of the Start point (ST) -> End point (ED) of
the area setting.
The direction of the line detected by Approximate Line of Geometry Calculation is as set in "Direction".
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Intersecting Angle
Specify one of the three methods to detect the angle between two intersecting lines.

Line specified in Reference No.0 Line specified in Reference No.1

Acute Angle Ccw CCw

81.716 21.716

In case of CW or CCW, the start position is the line specified in Reference
No.0.

When the direction of a line changes, the detected angular positions differ between CW and CCW.

The following is the case that the direction of line in Reference No.1 is reversed.
Acute Angle Ccw CCw

.74 B1.704
im.ne

The intersecting angle and median is output as below when two lines are not intersected.
When two lines are headed in the same When two lines are headed in different
direction directions
Intersecting Angle 0 degree 180 degree
Median It is calculated with the same direction and A line passing through the center of the
angle as the two lines. image is calculated, which is the angle of
Line No.0 + 90 degrees.
<) [
|
e |
< <
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Setting Judgement Condition

Measurement conditions vary depending on the type of geometry calculation.

Detect mode Judgement limits
Distance Point-Point Median X, Median Y
Distance
Line Angle
Intersecting Point IPX,IPY
Angle
Median of Two Lines  Angle
Line Angle

Distance Point-Line Pedal X, Pedal Y
Distance
Pedal Angle

Approximate Line Line Angle

Standard Deviation
Approximate Circle Center X, Center Y

Radius

Standard Deviation
Approximate Ellipse Center X, Center Y

Major Axis

Minor Axis

Major Axis Gradient

Standard Deviation

Maximum and Minimum Values of Line Angle

Input range
-99999999.999 to 99999999.999
0 to 99999999.999

0 to 359.999(When Angle Range is 0<->360)
-179.999 to 180.000 (When Angle Range is -180<->180)
-99999999.999 to 99999999.999

0 to 359.999
0 to 359.999

0 to 359.999 (When Angle Range is 0<->360)
-179.999 to 180.000 (When Angle Range is -180<->180)

-99999999.999 to 99999999.999
0 to 99999999.999

0 to 359.999 (When Angle Range is 0<->360)
-179.999 to 180.000 (When Angle Range is -180<->180)

0 to 359.999 (When Angle Range is 0<->360)
-179.999 to 180.000 (When Angle Range is -180<->180)

0 to 99999999.999
-99999999.999 to 99999999.999
0 to 99999999.999
0 to 99999999.999
-99999999.999 to 99999999.999
0 to 99999999.999
0 to 99999999.999

0 to 359.999 (When Angle Range is 0<->360)
-179.999 to 180.000 (When Angle Range is -180<->180)

0 to 99999999.999

As for Line Angle, the maximum value can be set to a smaller value than the minimum value (Max. value < Min.
value). Set the values checking the guide display.

In the example on the right, it will be judged
as OK if the detected angle is in the range of
"290 to 70 degrees".

In the example on the right, it will be judged
as OK if the detected angle is in the range of
"110 to -110 degrees".

270
| Median Xl cii o R e
REEIE sos0000. 096 59095090590 me—5—s

Distance JEETFEEINTT] 0,000 ]
70,000 | 290000 "

80
59999999.999 |- 99809095, 90 180 —Lg——1
EIEEEE 99999993959 | 0.000 =
Line fna | =100.000 | 110,000 80
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Error Messages when performing Geometry

Calculation
IIf Geometry Calculation is not performed properly, error numbers and messages are displayed in the checker
ist.
Error No. Message Cause
E0070 Unset item found. When a checker to be used is not specified.
E0071 No ref. checker result. I\(Vhen the specified checker did not detect edges, objects or
ines.
Error No. Message Type Cause
E0072 Could not normally calculate. Distance When two points are in the same position
Point-Paoint
Intersecting  «  When two lines are parallel and not
Point intersected

* When the intersection point is out of the range
of +/-9999

Approximate
Line

*  When the input point is less than 2

*  When all the input points are in the same
position

Approximate
Circle

*  When the input point is less than 3
* When the input points are located on a line

*  When the center of the approximate circle is
out of the range of +/-9999

Approximate
Ellipse

*  When the input point is less than 6

*  When the input points are located on a line

* When the center of the approximate ellipse is
out of the range of +/-9999

* When the ellipse cannot be calculated (due to
the positions of the input points)
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4.11 Calculation of Detected Data (Numerical Calculation)

This function calculates using the data detected by checkers and outputs the data to the external devices. Up to
1000 expressions (when 10 blocks are used) can be set for each product type.

4.11

PV500 can handle the values from -2147483648.000 to + 2147483647.000, which are -(2*') to (2°'-1),
during calculation. When a calculating value exceeds the range, it is considered as an error (ER) and
an error signal (ERRORO) is output. In that case, the calculation result is output as “0”.

The setting limit is the maximum of 1000 expressions per product type combined with expressions of
Numerical Calculation. (After creating 1000 expressions of Numerical Calculation, you cannot create a

judgement expression any more.)

In Connector (Binary Window), Connector (Gray Window), and Connector (Gray Edge), you can
register some types of data into a Data R/W sheet from the setting windows. Refer to the description of

each checker for details.

When the judgement of the numerical calculation registered in a numerical expression is error (ER), it is

referred as “0” in the expression.

Example) When CAO0QO is error

No. Expression Result
CA001 = CA000 0
CA002 = CAO000 + 500 500

.1 Setting a Calculation

Creating a Calculation

1.

Select "INSPECTION” > “Num. Calcu.” from
the menu bar.

“Numerical Calculation” list is displayed.

Next to the calculation number, the beginning
part of an expression is displayed.

Tilting the ENTER key right in the list to display
the next page shows 63 characters of
expression and comment.

Select a numerical calculation list and a
number to set.

The screen of numerical calculation setting is
displayed.

Baliim [ =
hrwa T ML Checiier

Chachar Ba. [

- B E COalaD ARE A, 0Lk
a0 | e |

AN Lot |

G i)
AU |

AN Lt |
A e |
A0 T Lot |

A v
AN U |

A 10 MK [CACTNE_ VAL I, 7
AL | Uersar |
M e |
A0 1) et |
A 1 e |
A 18 v |
A 16 Lt |
A P et |

T L

LT .
Flice Lown Fresrscem Maw. Calcn. 3 L

] E §.b B

L & (8] 1. L1}
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3. Select the numerical calculation input field and press the ENTER key again.

The list of items that can be registered in a calculation is displayed.

Checker:
Numerical Calculation:

Judgement:

Constant:
System Register:

Scan Count:

Operators and Functions:

Select this to enter the inspection data or the statistics data of checkers
including position adjustment and area size adjustment.

Select this to enter the result of numerical calculation or the statistics data of
them.

Select this to enter the result of judgement or the statistics data of them.

Select this to enter a fixed value. Values that can be input are +/-
9999999.999.

Select this to enter the System Registers No.0 to 7 specified in the
environment setting.

Select this to enter the scan count after startup or type switching.

Select this to enter an operator or a function. Refer to the section of

Operators and Functions, page 222 for details.

Scan Count is reset to “0” by turning on the power, switching type, and resetting statistics data.

Niwa Saee . Ehoche Eliee Level Prepiocess | CARER |

4. Enter an operation expression. Wmerical Caltulstion  CACORI

[ I
Up to 16 items and 560* characters can be set. R

Gl CO00_X 941 - Bl CO00_X, 00
If you selected a wrong item, delete it with the
F2 key and reregister the expression. Fumne i Bese el iom

- I [ ] ]

Win - I [N
Moving the cursor onto an item displays the 'Ih:: - =
information of the item in the expression P
explanatlon fleld Expremiss Beactiplion
*) The products before ver.1.1 limit the number Gry Ta W01
of characters to 256. -

5. Enter a comment with the software keyboard as necessary.

6. Press the CANCEL key again.

When the dialog message appears, select “YES".

"Yes": Registers the expression.
"No": Returns to the status before inputting the expression.
"Cancel": Cancels registering the expression and come back to status to edit.

If the expression is incorrect such as wrong grammar or unspecified data which is necessary for the
function, selecting “Yes” cannot execute the registration and a message is displayed in the bottom field.
The cursor is moved to the wrong item. Correct it.

7. Press the TRIG key to run a test and confirm the result as necessary.
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Input Example: Entering a Result of a Checker

For this example, enter the object area detected thirdly by Feature Extraction No.0. Depending on the type of
checker, selectable data varies.

1. In the list of items that can be entered in expression,

select “Checker” > "FEC(Feature Extraction)".
The list of Feature Extraction checkers is displayed.

Select checker No. 000.

The list of result types is displayed.

For some checkers, the list of result types is displayed on
multiple pages. Tilt the ENTER key left or light to change the

page.

Select "Area", the data to enter.

The window to set a result No. is displayed.
Among multiple detected objects, use the object
No. numbered with Feature Extraction checker

to specify.

Select “0003”.

Humerical Calculation  CACDOD

Commsent

Expression

[PAC:Position Adjusiment
AUC:Ares $ize Adjustment

Bhacker [LIE:Line

hieometry Calc. BHG:Binary Window

Hum. Calcu. GWC:Gray Window
Judgement BEC:Binary Edge
ﬁnll_mE_l"i GEC:Gray Edge

Statistic [FEC:Feature Extraction
TIIBU"Ul}El”C SHC:3mart Malching
Geometric [FWC:F law Detection
Lorpar ison CBW:Connector (Bin. Win.)
Systom Value [ceW:Connector (Gra. Win.)
System Regpister CGE :Connector(Gra. Edg.)
Constant [SEC:Smart Edge(Circle)
Dwerator || SE(:Smart Edzel(Line)

Result Type

Judgement Result/Statistics
Inzpection Time e ]
No. of Objects [fesult -]

Area eault

Gravily X Kitatistics |

If specifying the number exceeding the number of detected

objects, the input value will be “0”.

Select "Result".

The code indicating “the object area detected thirdly by Feature

Extraction No.0” is displayed in the expression field.

Highlighting a code displays the meaning of it in the Expression

Description field in the bottom of the screen.

Inputting Functions

After selecting a type of function, highlighting a code shows the
description of the function in the field under the expression field.
Refer to it to enter an expression.

Funcilos Descriplion

Exprossion Descriplion

Weature Extraction No, 000
Ares Bject Wo.DOJ

FERATION  CHvIROMEN]  TVE RN AL L]
Aiga Size A, Chachnr Shice
Humerical Calculalion CALOG?

Commont I—
Expression

FECONO_AREA, 0003

Max
Win

Res
duil

Expression

SORT( )

Function Description

SORT

Obtains the square root of the
numerical value.

SORT( Value )
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Copying an Set Expression

1. Select "INSPECTION” > “Num. Calcu.”
from the menu bar.

“Numerical Calculation” window is displayed.

2. Select a numerical calculation list in the

setting window and move the cursor onto
the expression No. to copy.

3. Press the FUNC key and select “Copy”
from the displayed menu.

FERLT TN 1
At Sig

N 0 L

Ehicker Slice Lavel Prepiocess |

(= ]

0.000 W
0.000, =G

CACEN

CACHO | GLCOOO_YX. 001=-GECTO1_
CACED? Unsel

CACEDY bnge b

CACad bnast

CACIS Bane b

CACDDM Bnse

CArHN? fines b

4. Move the cursor onto the destination expression No.

5. Press the FUNC key and select “Paste” from the displayed menu.

Copying is executed.

If an expression already exists in the destination, the message of overwrite confirmation appears.

Replacing an Item

This function replaces a part of an expression with
another item to use.

1. Move the cursor onto the item to replace.

2. Press the F1 key: Replace Items.

In a similar way to creating an expression, an
item select window is displayed.

3. Select an item.

It is replaced with the selected item.

COENCEE tEaE | LT ¥ uu

Deleting an Item

A part of or an entire operation expression can be deleted.

1. Select an expression in the numerical
calculation setting window.

2. To delete just an item, move the cursor onto
the item and press the F2: Delete key.

The item is deleted.

3. To delete an entire expression, press the F3:

Delete All key.

As the confirming message appears, selecting
“YES" deletes all items registered in the
expression.

hrws Siaw M [ Shice Lawsl Pregrocens  |NNCHIERINY - -
Mesmeical Caliulafion  CACDO
[ - [
Txpeannasa
1 CH0_s, o |-G GO X, 00 3
Fusction Beseriotion
i I (-]
Hinims T W
it e E]
Feawll W, B
Iragpent W
Exproadena Bestriplion
Kray Fde B, 091
Vi | e, 060 !
1. 1 7.
B i fiem F7 cheisis eiab 4 ]
L ——— =
- [ P
iras Bare 4 Ehets e Lomel e
M b | Ealunlafion  CRENSI
Imuns s
T a1 - X
i e Bt
- [ LB
- I T
- - 3
Pt i
. 5
[ [—— T
Grwy dge e )
T
P — -
¥ - - - ]
[ ———— =
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Setting Judgement Limits

Set a tolerance (maximum and minimum values) of the calculated result. If the value is within the tolerance, the
object will be judged as "OK", if it is out of it, the object will be judged as "NG". If any judgement is not

necessary, there is no need to set.

1. In numerical expression setting window,
select “Maximum” and enter a value.

2. In numerical expression setting window,
select “Minimum” and enter a value.

3. Press the TRIG key to execute a test and
confirm the judgement.
Maximum/Minimum values can be input in the
previous window, in the list of numerical
calculations.

Setting an Output Condition

Expression

[GECOD0_X.00T-GECODT_X.000

Function Description

Expression Description

Maxinum [ 0.000

Minimun 0.000

Output Ves -
Result 0.000

Judgement NG

Gray Fdge No.0D1
X Dbject No.0DD

Select whether or not to output calculation results to the external devices for each expression. Default setting is

set to output.

In addition to the setting for each expression, setting from “ENVIRONMENT” > “Input/Output” outputs numerical

calculation results to the external devices.

1. Select "Output” in the numerical
calculation setting window.

2. To outputit, select “Yes”. Select “No” not
to output.

Output conditions can be input in the previous
window, in the list of numerical calculations.

Expression

[GECOD0_X.00T-GECODT_X.000

Function Description

Expression Description

Maximun 0.000
Minimun 0.000
[[Iutput VES—J.]
Result 0.000

Judgement NG

Gray Fdge No.0D1
X Dbject No.0DD
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4.11.2 Data That Can Be Used in Numerical Calculation

The data described below is that can be used in numerical calculation. The symbols in parentheses are
displayed in operation expressions.

Inspection data that can be registered in Numerical

Calculation

Depending on type of result data, selectable statistics data varies when selecting “Statistics”.

Statistics: Type 1

Scan Count (@TIME) | OK count (@OK) | NG count (@NG)
Statistics: Type 2
Minimum value (@MIN) | Min. OK Judge. (@OKMIN) | Min. NG Judge. (@NGMIN)
Maximum value  (@MAX) | Max. OK Judge. (@OKMAX) | Max. NG Judge. (@NGMAX)
Average (@AV) OK average (@OKAV) NG average (@NGAV)
Range (@RG) | OKrange (@OKRG) | NG range (@NGRG)
Variance (@DV) OK Variance (@OKDV) NG Variance (@NGDV)
Checker
Item Result Result Type Statistics ~ Qutput Value, etc
No. type
Position Adjustment - Judgement (JUDGE) 1 OK=1, NG=0
(PAC) No.0-999 Inspection Time (TIME) 2
Base Position X (BPOSX) 2
Base Position Y (BPOSY) 2
Base Position Theta (BANG) 2
X Adjustment Amount (AJX) 2
Y Adjustment Amount (AJY) 2
Theta Adjustment Amount (AJANG) 2
Detect Position X 2
Detect Position Y 2
Theta(ANG) 2
Judgement of Base No.0-3 1 OK=1, Base=Base
Checker (BJUDGE) NG=0 checker
Base Inspection Time No.0-3 2
(BTIME)
Base X-Coordinate (BX) No.0-3 2
Base Y-Coordinate (Y) No.0-3 2
Base Projection X (BPX) No.0-3 2
Base Projection Y (BPX) No.0-3 2
Area Size Adjustment  --- Judgement (JUDGE) 1 OK=1, NG=0
(AUC) No.0-999 Inspection Time (TIME) 2
X coordinate (X) 2
Y coordinate (Y) 2
Projection distance of X (PX) 2
Projection distance of Y (PY) 2
Line (LIC) No.0-999 --- Judgement (JUDGE) 1 OK=1, NG=0
Inspection Time (TIME) 2
Pixel judgement (DJ) 1 OK=1, NG=0
Objects judgement (LJ) 1 OK=1, NG=0
No. of Pixels (DCNT) 2 0 - 125938
No. of Objects (DCNT) 2 0-41979
Binary Window(BWC)  --- Judgement (JUDGE) 1 OK=1, NG=0
No.0-999 Inspection Time (TIME) 2
Area (AREA) 2 0 - 1920000
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1/2 page

X coordinate of gravity center (X)

Y coordinate of gravity center (Y)

Projection width (PW)

Projection height (PH)

Perimeter (PLEN)

Principal axis angle (ANG)

-89.9 - +90.0, -180.0

Projection distance of X (PX)

Projection distance of Y (PY)

Item Result Result Type Statistics ~ Output Value, etc
No. type
Gray Window(GWC)  --- Judgement (JUDGE) 1 OK=1, NG=0
No.0-999 Inspection Time (TIME) 2
Gray Average (AVE) 2 0 - 255
Binary Edge(BEC) -—- Judgement (JUDGE) 1 OK=1, NG=0
No.0-999 Inspection Time (TIME) 2
No. of Objects (COUNT) 2 0 - 256
0-255 X coordinate (X) 2
Y coordinate (Y) 2
Detected color (COLOR) 2 "White > Black"=0, "Black >
White"=1
Projection distance of X (PX) 2
Projection distance of Y (PY) 2
Gray Edge(GEC) --- Judgement (JUDGE) 1 OK=1, NG=0
No.0-999 Inspection Time (TIME) 2
No. of Objects (COUNT) 2 0 - 256
0-255 X coordinate (X) 2
Y coordinate (Y) 2
Differential Value (DEF) 2 0-255
Projection distance of X (PX) 2
Projection distance of Y (PY) 2
Feature Extraction -—- Judgement (JUDGE) 1 OK=1, NG=0
(FEC) No.0-999 Inspection Time (TIME) 2
Common Result: No. of Objects (COUNT) 2 0 - 10000
Individual Result!  0-9999  Area (AREA) 2 0 - 1920000
2
2
2
2
2
2
2
2
2

Individual Result2:
2/2 page

X coordinate of the upper left point of
circumscribing rectangle (LUX)

Y coordinate of the upper left point of 2
circumscribing rectangle (LUY)

X coordinate of the upper right point 2
of circumscribing rectangle (RUX)

Y coordinate of the upper right point 2
of circumscribing rectangle (RUY)

X coordinate of the lower left point of 2
circumscribing rectangle (LDX)

Y coordinate of the lower left point of 2
circumscribing rectangle (LDY)

X coordinate of the lower right point 2
of circumscribing rectangle (RDX)

Y coordinate of the lower right point 2

of circumscribing rectangle (RDY)
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Item Result Result Type Statistics ~ Qutput Value, etc
No. type
Smart - Judgement (JUDGE) 1 OK=1, NG=0
'\Nn:j‘gggg(smc) Inspection Time (TIME) 2
No. of Objects (COUNT) 2 0-255
0-255 Detect Template No. (TEMP) 2
Correlation (COR) 2
X coordinate (X) 2
Y coordinate (Y) 2
Angle (ANG) 2 -179.999 -180.000
Pixels of Max. Subtracted Object 2
(AREA)
No. of Subtracted Objects (LCNT) 2 0-128
Projection distance of X (PX) 2
Projection distance of Y (PY) 2
0-5 No. of objects (interim) (SCNT) 2 0 -256
Correlation value (interim) (SS) 2 0.001 -1.000
Flaw Judgement (JUDGE) 1 OK=1, NG=0
Rzgf:gtigc;n(FWC) Inspection Time (TIME) 2
No. of objects (COUNT) 2 0-512
0-511 Flaw size (SIZE) 2 1-3600
First Cell of Flaw. (FCELL) 2
X coordinate (X) 2
Y coordinate (Y) 2
Projection distance of X (PX) 2
Projection distance of Y (PY) 2
Connector - Binary --- Judgement (JUDGE) 1 OK=1, NG=0
mf‘(;’_g‘;’éww) Inspection Time (TIME) 2
No. of Cells(CELL) 2 3-100
0-99 Area (AREA) 2
Individual judgement (PJ) 1 OK=1, NG=0
Connector Gray - Judgement (JUDGE) 1 OK=1, NG=0
m?(ﬂg\évg(cem Inspection Time (TIME) 2
No. of Cells(CELL) 2 3-100
0-99 Gray Average (AVE) 2 0-255
Individual judgement (PJ) 1 OK=1, NG=0
Connector Gray - Judgement (JUDGE) 1 OK=1, NG=0
ﬁg%e_égf'i) Pitch total judgement (PTJG) 1 OK=1, NG=0
Common Result: 1/2 Distance difference total judgement 1 OK=1, NG=0
page (UPJG)
Inspection time (TIME)
No. of Cells(CELL) 3-100

Max. Pitch (PMAX)

Min. Pitch (PMIN)
Average Pitch (PAVE)

N NININN
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Item

Result
No.

Result Type

Statistics
type

Output Value, etc

Individual Result: 2/2
page

0-99

Pitch Individual Judgement (JG)

1

OK=1, NG=0

Distance difference individual
judgement (UJG)

-

OK=1, NG=0

Pitch (PT)

Distance difference (UPT)

Edge X coordinate 0 of area 0 (X1)

Edge Y coordinate 0 of area 0 (Y1)

Edge differential O of area 0 (D1)

0-255

Edge X coordinate 1 of area 1 (X2)

Edge Y coordinate 1 of area 1 (Y2)

Edge differential 1 of area 1 (D2)

0-255

Smart Edge (Circle)
(SEC) No.0-999
Detected Result:

1/3 page

“Common Result:

2/3 page

Individual Result:
3/3 page

Max. Measurement value (LMAX)

Min. Measurement value (LMIN)

Average Measurement (LAVE)

Measurement value =
Radius, Diameter or Width

Standard Deviation (STD)

Max. Angle (AMAX)

Min. Angle (AMIN)

Center X 0 (CX0)

Center Y 0 (CY0)

Radius 0 (RO)

Circularity 0 (CIR0)

Center X 1 (CX1)

Center Y 1 (CY1)

Radius 1 (R1)

Circularity 1 (CIR1)

Each data of outer detected
circle when selecting Detect
Mode: Width

Judgement (JUDGE)

OK=1, NG=0

Measurement Judgement
(LJUDGE)

S22 INININININNINININNNNODNNDNDDNDNNODNDNDDNODDN

Standard Devation Judgement
(SJUDGE)

N

Circularity Judgement (CJUDGE)

N

Unused Edge Count Judgement
(NJUDGE)

N

Inspection Time (TIME)

Used Edge Count (FCNT)

Unused Edge Count (NCNT)

No. of Cells (CELL)

0-3599

0-3599

Individual Judgement (IJUDGE)

= INININ|N

OK=1, NG=0

Measurement value (LEN)

Deviation (DEV)

X 0 (X0)

Y 0 (Y0)

Differential 0 (DO)

NININNIN

0-255
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Result
No.

Item

Result Type

Statistics
type

Output Value, etc

X 1 (X1) *1)

2

Y 1(Y1)*1)

Differential 1 (D1) *1)

Judgement Code (STAT)

0-4 *2)

Smart Edge (Line) -
(SEL) No.0-999

Common Result: 1/3
page

Detected Result: 2/3
page

Max. Measurement value (LMAX)

Min. Measurement value (LMIN)

Average Measurement (LAVE)

Standard Deviation (STD)

Max. Measurement X (XMAX)

Max. Measurement Y (YMAX)

Min. Measurement X (XMIN)

Min. Measurement Y (YMIN)

Judgement (JUDGE)

OK=1, NG=0

Measurement Judgement
(LJUDGE)

S 2 INININININNINDNNDINDND

Standard Devation Judgement
(SJUDGE)

N

Linearity Judgement (JUDGE)

-

Unused Edge Count Judgement
(NJUDGE)

N

Inspection Time (TIME)

Used Edge Count (FCNT)

Unused Edge Count (NCNT)

No. of Cells (CELL)

Line 0 Start Coordinate X (SX0)

Line 0 Start Coordinate Y (SYO0)

Line 0 End Coordinate X (EX0)

Line 0 End Coordinate Y (EYO0)

Line O Element a (EAOQ)

Line 0 Element b (EBO)

Line 0 Element ¢ (ECO)

Line 0 Angle (ANGO)

Linearity 0 (LIO)

Line 1 Start Coordinate X (SX1)

Line 1 Start Coordinate Y (SY1)

Line 1 End Coordinate X (EX1)

Line 1 End Coordinate Y (EY1)

Line 1 Element a (EA1)

Line 1 Element b (EB1)

Line 1 Element c (EC1)

Line 1 Angle (ANG1)

Linearity 1 (LI1)

NININININININNDNDNDNMNDNDNDNDNDNMNNDNDDNDDN

Approximate line data that

is detected based on the
edges detected with the

condition 1 when selecting

Width for Detect Mode

*1)

When Execution Mode = Width: Outer edge data

When Execution Mode = Diameter: Edge data of the opposite cell to Result No. cell.
Cell that detected edges and Individual Judgement NG cell
Cell that detected edges and Individual Judgement OK cell

*2) O
1:
2:  Cell that detected edges and denoising
3:  Cell that detected no edge
4: Masked cell
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Item Result Result Type Statistics Output Value, etc
No. type
Individual Result: 0-2999 Individual Judgement (IJUDGE) 1 OK=1, NG=0
3/3 page Measurement value (LEN) 2
X 0 (X0) 2
Y 0 (Y0) 2
Differential 0 (DO) 2 0-255
X1 (X1) 2 Data of the edges detected
with the condition 1 when
Y1) 2 selecting Width for Detect
Differential 1 (D1) 2 Mode
Judgement Code (STAT) 2 0-4 *1)

*1)

Cell that detected edges and Individual Judgement NG cell
Cell that detected edges and Individual Judgement OK cell
Cell that detected edges and denoising

Cell that detected no edge

Masked cell

hoNM=2O

Geometry Calculation

Detected result data varies depending on the type of geometry calculation. Refer to Geometry Calculation:

page 198 for details.

ltem Result Result Type
No.

Statistics  Qutput Value, etc

type

Geometry - X coordinate (X)

2

Calculation (GGC) Y coordinate (Y)

No.0-999
Result: 1/2 page Standard Deviation (STD)

Angle (ANG)

Line Parameter A (LINEA)

Line Parameter B (LINEB)

Line Parameter C (LINEC)

Distance (DIST)

Intersecting Angle (CANG)

0-360

Radius (R)

Major Axis (LA)

Minor Axis (SA)

Inspection Time (TIME)

Judgement: 2/2 Judgement (JUDGE)

OK=1, NG=0

page X Judgement (XJUDGE)

Y Judgement (YJUDGE)

Standard Deviation Judgement
(SJUDGE)

Sl ININININININDNNMNNDNDDNDDN

Angle Judgement (AJUDGE)

N

Distance Judgement (DJUDGE)

Intersecting Angle Judgement
(CAJUDGE)

Radius Judgement (RJUDGE)

Major Axis Judgement (LAJUDGE)

Minor Axis Judgement (SAJUDGE)
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Numerical calculation

Item No. Result Type tStatisﬁcs Output Value, etc
ype
Numerical CAC Numerical 0-999 *1) Judgement (JUDGE) 1 OK=1, NG=01
Calculation Calculation Result (VALUE) 2
OCA Numerical 0-999 Judgement (JUDGE) 1 OK=1, NG=0
Calculation Result (VALUE) 2

(Previous Result)

*1) Only smaller No. than the currently setting numerical calculation No. is settable.

Judgement
Item No. Result Type tStatistiCS Output Value, etc
ype
Judgement JRC Judgement 0-999 Judgement (JUDGE) 1 Only statistics
(Internal)
JDC Judgement
(External)
Constant/ System Register/Scan Count
Item Result Statistics  Qutput Value, etc
type
System Value (SYS) Number of Scans (COUNT) No 0-2147483647
System Register SYS:REGO to SYS:REG7 No -9999999.999 -
9999999.999
Constant Input value: -9999999.999 to No

9999999.999
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4.11.3 Operators and Functions

Operators
+ Addition
- Subtraction
* Multiplication
/ Division If denominator becomes "0", the calculation will be terminated and an error signal
(ERROR1) will be output.
() Parenthesis Up to three parentheses can be used successionally. You cannot use four or

more of them successionally.

Correct: (((A+B)-C+D)+E), Wrong: ((((A+B)-C+D)+E)+F)

Arithmetical Function

MOD (S0, S1) Remainder when S0 is divided by S1 e.g.) MOD (9,4) =1
POW (S0, S1) Value of SO multiplied by S1. e.g.) POW (3,2)=9
LOG10 (S) Common logarithm of S e.g.) LOG10 (100) = 2
SQRT (S) Square root of S e.g.) SQRT (144) =12
ABS (S) Absolute value of S e.g.) ABS (-255) = 255
PI Pi (fixed value) Pl =3.142

INT (S) Integer portion of S e.g.) INT (-1.8) = -1
ROUND (S) Round S to a whole number e.g.) ROUND (1.485) =1
FLOOR (S) Round S down to a whole number e.g.) FLOOR (1.485) =1
CEIL (S) Round S up to a whole number e.g.) CEIL (-1.3) = -1

Difference among

INT, ROUND, FLOOR and CEIL

S INT (S) ROUND (S) FLOOR (S) CEIL (S)
1.5 1 2 1 2
1.4 1 1 1 2
-1.4 -1 -1 -2 -1
-1.5 -1 -2 -2 -1

Statistical Funct

ion

MAX(C,S) Maximum value from S-number of results of numerical  Example)

calculation No.C In the case of

— - CA000=10

MIN(C,S) Minimum value from S-number of results of numerical CA001=5.8

calculation No.C CA002=3
AVE(C,S) Average of S-number of results of numerical

calculation No.C MAX(0, 3) = 10

MIN(O, 3) =3

SUM(C,S) Sum of S-number of results of numerical calculation AVE(0, 3) =6.267

No.C

SUM (0, 3) = 18.8

SORT(C,S0,51,52)

S2th value when sorting S-number of numerical
calculation No.C in order of S1 condition

(0O=descending, 1=ascending).

SORT(O0, 3, 1, 0)=3

The 0-th (smallest) value
of the ascendingly sorted
results of numerical
calculation No.0 to 2.
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Trigonometrical Function

(x1,y1) (6 =degree)

. SND@)-=2
C

b
e cCosD@O)=2
C
a [] b
(x0,y0) a e  TAND(O)=—
a
SIN(Radian) Sine of angle DR (radian) .) b = SIN (Radian) * c

COS(Radian)

Cosine of angle DR (radian)

.)a=CO0OS (Radian) * ¢

TAN(Radian)

Tangent of angle DR (radian)

.)a/b=TAN (Radian)

eg.)
e.g.)
e.g.)
e.g.) Radian = ASIN (b /c)
eg.)
eg.)

ASIN(S) Arcsine of angle DR (radian)

ACOS(S) Arccosine of angle DR (radian) .) Radian = ACOS (a/c)

ATAN(S) Arctangent of angle DR (radian) .) Radian = ATAN (b / a)
SIND(Degree) Sine of angle D e.g.) b = SIND (Degree) * ¢
COSD(Degree) Cosine of angle D e.g.) a = COSD(Degree) * c
TAND(Degree) Tangent of angle D e.g.) a/b = TAND(Degree)

ASIND(S) Arcsine of angle D e.g.) Degree = ASIND(b / c)
ACOSD(S) Arccosine of S e.g.) Degree = ACOSD (a/c)
ATAND(S) Arctangent of S e.g.) Degree = ATAND (b / a)
RAD(Degree) Radian of angle D e.g.) RAD(45) = 45/ 360 x 2= 0.785

DEG(Radian)

Angle of radian R

e.g.) DEG(0.785) = 45

Geometric Function

MIDDLEX(X0,Y0,X1,Y1)
MIDDLEY(X0,Y0,X1,Y1)

Coordinate X and Y of the middle point of two points Q0 (X0, Y0) and Q1 (X1,
Y1)

CPOINTX
(a0,b0,c0,a1,b1,c1)
CPOINTY
(a0,b0,c0,a1,b1,c1)

Coordinate X and Y of the intersection of two lines LO (aOx+b0y+c0=0) and L1
(a1x+b1y+c1=0)
If two lines are parallel, the judgement will be “ERR”.

ELINEPA (x0,y0,x1,y1)
ELINEPB (x0,y0,x1,y1)
ELINEPC (x0,y0,x1,y1)

X
’,’(x1.y1)

(x0y0) .-
-X L L (ax+by+c=0)

Element a, b and cof aline L
(ax+by+c=0) which connects two points
(x0,y0) and (x1,y1).

CANGLE
(a0,b0,c0,a1,b1,c1)

Narrow intersecting angle DR (radian) LO (aOx+b0y+c0=0)
of two lines LO (aOx+b0y+c0=0) and L1
(a1x+b1y+c1=0)

If two lines are parallel, the judgement
will be “ERR”.

— DR(radian)

L1 (a1x+b1y+c1=0)

DIST (X0,Y0,X1,Y1)

Distance between two points Q0 (X0,Y0) and Q1(X1,Y1) in pixels

VDIST (X0,Y0, a0,b0,c0)

Length of a perpendicular to line L L (ax+by+c=0
(a0x+b0y+c0=0) through point Q

(X0,Y0) in pixels

AY
\=—VDIST(X0,Y0, 20,00,c0)

\

]
(x0,y0)

VPOINTX (X0,Y0, a,b,c)
VPOINTY (X0,Y0, a,b,c)

Coordinate X and Y of Q1 which is a q L f(ax+by+c=0)
intersection of line L (ax+by+c=0) and
a perpendicular to line L through point
QO (X0,Y0)

QO (x0,y0)®
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CIRCLEX
(x0,y0,x1,y1,x2,y2)
CIRCLEY
(x0,y0,x1,y1,x2,y2)
CIRCLER
(x0,y0,x1,y1,x2,y2)

Coordinate X and Y of the center and
radius (in pixels) of a circle through
three points, (x0,y0), (x1,y1) and ’ \

X, ¥
x2,y2 ! / ' ’
( y ) II \

. -
(xay2) = -~

If it cannot be calculated, the
judgement will be “Error”.

LINELSA (C0,C1,S)
LINELSB (C0,C1,8)
LINELSC (C0,C1,8)

Regression line expression in least squares

Element a, b and c of a regression line (ax+by+c) when regarding numerical
calculation No.CO0 as the top of X, calculation No.C1 as the top of Y, and
S-number of calculation data as continuous data. Element a, b, and c are
calculated by LINELSA, LINELSB, and LINELSC respectively.

If it cannot be calculated, the judgement will be “Error”.

Example) Regression line of five points (X0, Y0) to (X4, Y4)

CACO000 = X0
CACO001 = X1
CAC002 = X2
CACO003 = X3

Register the points in a

calculation so that their

coordinates X and Y are
continuous.

CAC004 = X4
CACO005 = YO
CAC006 = Y1
CAC007 = Y2
CACO008 = Y3
CACO009 = Y4
CACO010 = LINELSA(0, 5, 5)
CACO011 = LINELSB(0, 5, 5)
CACO012 = LINELSC(0, 5, 5)

To obtain element a.
To obtain element b.
To obtain element c.

Comparison Function

EQ (S0, S1) Returns "1" when S0 = S1, otherwise "0". e.g.) EQ (85, 85) =1
NEQ (S0, S1) Returns "1" when S0 # S1, otherwise "0". e.g.) NEQ (85, 85)=0
LT (SO, S1) Returns "1" when S0 < S1, otherwise "0". e.g.)LT (85,85)=0
LEQ (S0, S1) Returns "1" when S0 < S1, otherwise "0". e.g.) LEQ (85, 85)=1
GT (S0, S1) Returns "1" when SO > S1, otherwise "0". e.g.) GT (215, 85) =1
GEQ (S0, S1) Returns "1" when S0 > S1, otherwise "0". e.g.) GEQ (215, 85) =1
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4.12 Totally Judging Results of Checkers (Judgement)

PV has a function that totally judges on the judgements of checkers and numerical calculations. Although 1000
Judgements are provided, No.0 to 999 (when 10 blocks are used), you can set maximum of 1000 expressions
per type combining with numerical calculations.

Judgement can be displayed on the screen and output to the external devices. In addition, images can be
saved according to the judgement and the images can be output to the external devices.

When the execution mode is set to “Automatic Switch”, the judgement is a branch condition. Refer to Chapter
4.4.3 (page 66) about the setting procedure of branch conditions.

4.12.1 Setting Judgement Conditions

Creating a Calculation

1. Select "INSPECTION” > “Judgement” Ehacker Sice Level | Pressocess W, Colco. IR <
from the menu bar. Tres [ Exiareal) o]
“Judgement” window is displayed. i B Lo T utaraat}
oo e —
If [Judgement] is not displayed after e prasl
selecting [INSPECTION], tilt the ENTER key RS
to the right to show the hidden menus. 4B e
Yellow arrows shown in the submenu row bt
indicates that the menu is hidden. - |
__Set |
[ Cenditien  Dhcher e et | ekt ]
NN s ) -
2. Select a type of Judgement to set by % - o B

[Type].
The list of the judgements that you selected is displayed.
Judgement has two types as below. Select them in accordance with your purpose.

JDC (External): The judgement result can be output to the external device.

JRC (Internal): The judgement results cannot be output to the external device. The other conditions
are the same as that of JDC (External).
Use JRC when computing a judgement which is not necessary to be output to the
external device.
Example:
As a precalculation of JDC (External)
As a condition to save images or to output images.

3. Select a calculation list and a judgement number to set.

The screen of numerical calculation setting is displayed.

4. Select the numerical calculation input field and press the ENTER key again.

The list of items that can be registered in a calculation is displayed.

Checker: Select this to input judgements of checkers including Position Adjustment and
Area Size Adjustment.

Operator: Select this to input operators such as “AND” and “OR” to judge results totally.

Numerical Calculation:  Select this to input a judgement of a numerical calculation.

Judgement JRC: Select this to input a judgement of JRC (Internal). (When you have set a

judgement of JRC, you can select only JRC with smaller number than currently
setting JRC.)

Judgement JDC: Select this to input judgement of JDC (External) with smaller number than
currently setting judgement number. (When you have set a judgement of JRC,
you cannot select JDC.)
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5- Enter an operation expression. Slice Lowd Provsecst Wem, Calcu, ml._._

Chpchgr

Up to 16 items and 560 characters* can be hisdgenent e, Htion

set. Commen

If you selected a wrong item, delete it with the A

F2 key and reregister the expression. SMCO_JUGE -CIS 00T 4
3
Moving the cursor onto an item displays the Pa— — ]

information of the item in the expression
explanation field.

*) The products before ver.1.1 limit the number T
of characters to 256. e Raiching s, 400
il

6. Enter a comment with the software
keyboard as necessary.

7. After inputting is completed, press the CANCEL key.

8. Press the Cancel key again.

When the dialog message appears, select “YES".

"Yes": Registers the expression.

"No": Returns to the status before inputting the expression.

"Cancel": Cancels registering the expression and come back to status to edit.

When an expression is incorrect such as a grammatical error, even if you select [Yes], a message appears
and registration cannot be executed. Correct the expression in the case.

9. Press the TRIG key to run a test and confirm the updated judgement as necessary.

Input Example: Entering a Judgement of a Checker

For this example, we enter the judgement of Position Adjustment No.0. Depending on the type of checker,
selectable data varies.

Judgement No. JOCO0D
1. In the list of items that can be entered in an Comment
expression, select “Checker” > "PAC(Position Expression

Adjustment)”. |

The list of position adjustment is displayed.
PAC(Position Adjustment)

Operator AUC(Area Size Adjustment)
Hum. Calcu. LIC(Line)
2. Select checker No. 000. Judgement JRC BWC(Binary Window)

udgement JOG GWC(Gray Window)

BEC(Binary Edge)

The list of result types is displayed.

" " FACTPosibion Adjusisent ]
3. Select "Judgement". chocer Mo ———T

The code indicating the judgement of Position I —
Adjustment No.0 is displayed in the expression field.

oo
0|
Highlighting a code displays the meaning of it in the iy et e
bottom field of the screen. 112 J ittt

i '-].uljﬁ.l:"ll.'il.l "
0% —Wudgenent
gig | Ease Judgesent |
oot

(5]

(114
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Copying an Expression

1. Select "INSPECTION” > “Judgement” from the menu bar.

“Judgement” window is displayed.

2. Specify a type of judgement in the Judgement window.

3. Select a calculation list and a judgement number to copy.

= 51ige Ll Prepicsens mem, Cabou, m'_r
4. Press the FUNC key and select “Copy” TR L"
from the displayed menu. :_“u ! : et
5. Move the cursor onto the destination 01 e .
JOCTREY Lyreart
judgement No. JOC0R rvsat
JDC004 Urics
SOOI Urewa
JLCTN0E Lyrieirt
6. Press the FUNC key and select “Paste” UM et

from the displayed menu.
Copying is executed.

If an expression already exists in the
destination, the message of overwrite
confirmation appears.

Replacing a Item

This function replaces a part of an expression with
another item to use.

Expression
PACO00_JUDGE

. s

1. Move the cursor onto the item to replace. R

2. Press the F1 key: Replace Items.

Expression Description

In a similar way to creating an expression, an FosiTon Adiustaont fo 00 ‘
. . . . udgenen
item select window is displayed. ’
. — — e — — — — — ——— -
3- seIeCt an item. D P! :Reslace ltems F2  :Dslote Fe  cDelete nll )

[SYeppppRgp g pp——

It is replaced with the selected item.

Deleting Operation Expressions and ltems
A part of or an entire operation expression can be deleted.

1. Move the cursor onto the deleting item.

2. To delete just an item, move the cursor onto the item and press the F2: Delete key.

The item is deleted.

3. To delete an entire expression, press the F3: Delete All key.

As the confirming message appears, selecting “YES" deletes all items registered in the expression.

227

suonipuod uonoadsu] Buiyesgs |2kl



suonjipuo) uondadsu| Buipegge 77 0EN)

Data That Can Be Used in Judgement

The data described below is that can be used in judgement expression. The symbols in parentheses are

displayed in operation expressions.

Checker - Position Adjustment (PAC) No.0-999

Item

Condition for OK
judgement

Judgement The specified
(JUDGE) object or edge is
detected.
Base Judgement | Position Adjustment: Position Adjustment: Position Rotation
(BJUDGE) « Binary Edge « Feature Extraction | Adjustment
+ Gray Edge + Matching + Feature
+ Smart Edge (Circle) Sl
Position Rotation (2 checkers)
Adjustment: * Matching

» Feature Extraction
(Principal Axis Angle)
+ 360-degree Matching

(2 checkers)
Rotation Adjustment
all

No.0 (0) |Horizontal Base
Checker 0 _

Checker 1
(Center Detection)

No.3 (3) |Vertical Base Checker 3
(Center Detection)

Base Checker 0

No.1 (1) |Horizontal Base |

No2(2) |Vertical Base Cheoker2| . .

The base checkers
can detect the

| specified object or
edge.

Base Checker 0

‘|Base Checker 1
(Center Detection)

Base Checker2
Base Checker 3
(Center Detection)

Others

Item

Condition for OK judgement

Checker - Area Size
Adjustment (AUC) No.0-999

Judgement (JUDGE)

The specified object or edge is detected.

Checker - Line (LIC)
No.0-999

Judgement (JUDGE)

Pixel judgement and Object judgement are both
OK.

Pixel judgement (DJUDGE)

The number of pixels is within the Judgement
limits.

Object judgement (LUUDGE)

The number of objects is within the Judgement
limits.

Checker - Binary
Window(BWC) No.0-999

Judgement (JUDGE)

Area value is within the OK Judgement limits.

Checker- Gray
Window(GWC) No.0-999

Judgement (JUDGE)

Gray Average is within the OK Judgement limits.

Checker - Binary
Edge(BEC) No.0-999

Judgement (JUDGE)

Checker - Gray Edge(GEC) Judgement (JUDGE)

No.0-999

The number of detected edges is within the OK
Judgement limits.

Checker- Feature Extraction Judgement (JUDGE)

(FEC) No.0-999

The number of detected objects is within the OK
Judgement limits.

Checker - Smart
Matching(SMC) No.0-999

Judgement (JUDGE)

The number of detected objects at the last phase
is equal to the maximum limitation of the number
of detected objects that was set at the last phase
of the sequence.

Checker - Flaw
Detection(FWC) No.0-999

Judgement (JUDGE)

The number of detected flaws is within the OK
Judgement limits.

Checker - Connector -

Judgement (JUDGE)

Binary Window(CBW)

No.0-999 Individual

Judgement(PJUDGE) No.0-99
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Item

Condition for OK judgement

Checker - Connector Gray
Window (CGW) No.0-999

Judgement (JUDGE)

Individual
Judgement(PJUDGE) No.0-99

Checker - Connector Gray
Edge (CGE) No.0-999

Judgement (JUDGE)

Pitch Total Judgement and Distance Difference
Total Judgement are both OK.

Pitch total judgement
(PTJUDGE)

Pitch Judgements are all OK.

Distance Difference Total
Judgement (UTJUDGE)

Distance Difference Judgements are all OK.

Pitch Judgement(PJUDGE)
No.0-99
(Judgement of each pitch)

The detected pitches are within the Judgement
limits of pitches.

Distance Difference
Judgement(UJUDGE) No.0-99
(Judgement of each distance
difference)

The detected distance difference is within the
Judgement limits of distance difference.

Smart Edge (Circle) (SEC)
No.0-999

Judgement (JUDGE)

The judgements of Measurement Value, Standard
Deviation, Circularity and Unused Edge Count are
all OK.

Measurement Judgement
(LJUDGE)

Measurement Value*1) is within the range of the
maximum/minimum limitations.

Standard Devation Judgement
(SJUDGE)

Standard Deviation is within the range of the
maximum/minimum limitations.

Circularity Judgement
(CJUDGE)

Circularity is within the range of the
maximum/minimum limitations.

Unused Edge Count
Judgement (FJUDGE)

Unused Edge Count is within the range of the
maximum/minimum limitations.

Individual Judgement
(IJUDGE) No.0-3599

The result of the cell with the specified No. is OK.
(Undetected, excluded and NG cells are NG.)

Smart Edge (Line) (SEL)
No.0-999

Judgement (JUDGE)

The judgements of Measurement Value, Standard
Deviation, Linearity and Unused Edge Count are
all OK.

Measurement Judgement
(LJUDGE)

Measurement Value*2) is within the range of the
maximum/minimum limitations.

Standard Devation Judgement
(SJUDGE)

Standard Deviation is within the range of the
maximum/minimum limitations.

Linearity Judgement (JUDGE)

Linearity is within the range of the
maximum/minimum limitations.

Unused Edge Count
Judgement (FJUDGE)

Unused Edge Count is within the range of the
maximum/minimum limitations.

Individual Judgement
(IJUDGE) No.0-3599

The result of the cell with the specified No. is OK.
(Undetected, excluded and NG cells are NG.)

Geometry Calculation
(GGC) No.0-999

Judgement (JUDGE)

All the judgements for the items set in Judgement
Limits are OK.

X Judgement (XJUDGE)

IP X or Center X is within the range of the
maximum/minimum limitations.

Y Judgement (YJUDGE)

IP Y or Center Y is within the range of the
maximum/minimum limitations.

Standard Deviation
Judgement (SJUDGE)

Standard Deviation is within the range of the
maximum/minimum limitations.

Angle Judgement (AJUDGE)

Line Angle is within the range of the
maximum/minimum limitations.

Distance Judgement
(DJUDGE)

Distance is within the range of the
maximum/minimum limitations.

*1) Measurement Value = Radius, Diameter or Width (decided according to the setting value of Detect Mode)
*2) Measurement Value = Deviation, Distance or Width (decided according to the setting value of Detect Mode)
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Item

Condition for OK judgement

Intersecting Angle Judgement
(CAJUDGE)

Geometry Calculation
(GGC) No.0-999

Intersecting Angle is within the range of the
maximum/minimum limitations.

Radius Judgement (RJUDGE)

Radius is within the range of the
maximum/minimum limitations.

Major Axis Judgement

Major Axis of Ellipse is within the range of the

(LAJUDGE) maximum/minimum limitations.
Minor Axis Judgement Minor Axis of Ellipse is within the range of the
(SAJUDGE) maximum/minimum limitations.

CAC Numerical Calculation
(JUDGE) No0.0-999

OCA Numerical Calculation
Previous Result (JUDGE)
No0.0-999

Numerical Calculation
(CAC/OCA)

Calculation result is within the Judgement limits.

Judgement (JRC/JDC) JUC Judgement (JUDGE)

No.0-999

JDC Judgement (JUDGE)
No.0-999

Judgement formula returns true.

About Operators

Use operators to judge results of multiple checkers or numerical calculations.

Example: JDO1=A+B

+: Logical sum

" "o . . A B JDO1
Returns "OK (1)", if the result of either A or B is OK (1). OK (1) OK (1) oK (1)
OK (1) NG (0) OK (1)
NG (0) OK (1) OK (1)
NG (0) NG (0) NG (0)
*: Logical product ExalTple: JD01=BA*B —
Returns "OK (1)", if the results of both A and B are OK (1). OK (1) oK (1) oK (1)
OK (1) NG (0) NG (0)
NG (0) OK (1) NG (0)
NG (0) NG (0) NG (0)
#: Exclusive OR EXGZWNGZ JDO1 ; A#B oo
Returns "OK (1)", if the results differ between A and B. OK (1) oK (1) NG (0)
OK (1) NG (0) OK (1)
NG (0) OK (1) OK (1)
NG (0) NG (0) NG (0)
I: Negation Example: JDO1=/A
Reverses a judgement A / JDO1
e ' , , OK(1)  Reversed NG (0)
Do not put a symbol "/” before the multiple contents in NG (0) Reversed OK (1)

parentheses.
Wrong: JD01=/(A+B)
Correct: JDO1=/A+/B

(: Left parenthesis
): Right parenthesis

Judges the contents in parentheses by
priority.
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4.12.2 Total Judgement

Total Judgement is a judgement displayed in the status
display area in RUN menu or SETUP menu. It can be
output to the external devices solely. One of
judgements per type can be registered as a Total
Judgement. In User-Defined mode or Automatic Switch
mode, a judgement can be registered as a Total
Judgement for each block.

Selecting Total Judgement Expression

For “Execute All” execution mode

lmﬁ

1. Select "Condition" in judgement
output setting window.
“Condition” setting window is displayed.

T e R TR e T - T
Chaghnr ifice Lowel  Proprocess Won. Colvu. | - |
= y
e, | Jot ) [
% L0 & Save MCHDE o WD
[ - (kg JBESUBE )

2. Select “Condition” column of Total Judge.

Select a judgement type to register as a Total Judgement.

[NO]: No Total Judgement
[JRC]: Use a JRC(Internal) as a Total Judgement
[JDC]: Use a JDC(External) as a Total Judgement

3. Select “Checker No.” column and set a judgement number.

The result of the Total Judgement is displayed in the "Result” column.

4. After setting is completed, press the CANCEL key.

Now you completed registering.

For “Automatic Switch” or “User-Defined” execution mode

1. Select "Condition" in judgement output setting window.

“Condition” setting window is displayed.

2. Select “Total Judge.” in the item selecting field
on the upper left.

The list of the Total Judgement by blocks is
displayed.

OFERATION  EWVIRODNMENT Trre [ENENEREINN GAVE/READ  TOOL
Checker Slice Level Preprocoss Hum .
lotal Judee, E|
Elockd JC ann NG
[ Blockl | K
| Block? | K
| Blocki | L

231

suonipuod uonoadsu] Buiyesgs |2kl



suonjipuo) uondadsu| Buipegge 77 0EN)

3. Select “Condition” column of the block No. to set in the list and select a judgement type.

For details, refer to the procedure of “Execute All” execution mode.

4. Select “Checker No.” column and set a judgement number.

5. After setting is completed, press the CANCEL key.

4.12.3 Selecting an Image Output Condition

Inspected images can be saved in the image memory of PV500 and output to the external devices when the
judgement of the judging checker is “NG” during an inspection. Select a judging checker to be a condition to
output images.

This setting is available only when the condition of “Image Output” (or “Save Image Memory”) is set to “NG
judgement”. These conditions can be set from “Input/Output” of “ENVIRONMENT”.

Selecting a Condition Expression of Inspection
Image Output/ Save in the Image Memory

For “Execute All” execution mode

1. Select "Condition" in judgement output setting window.

“Condition” setting window is displayed.

[ fefitim | (sl
A
2. Select “Condition” column of Save Img. % ..
Memory or Image Output. SEE— 3|
= !
Select a judgement type to register. JE?E};,."""" TR
A Vs

LN e 8 pic

[No]: Images are not output or saved

[No Condition]: Not selecting a condition and output or save all images*
[JRC]: Use a JRC(Internal) as a condition to image output/save

[JDC]: Use a JDC(External) as a condition to image output/save

*Select "No Condition” to temporarily output/save all images regardless of a judgement condition when the
image output condition is set to “NG Judgement” which is in the window of “Input/Output” of
“ENVIRONMENT”.

When the other conditions are selected than “NG Judgement”, the setting of Judgement window is invalid.

3. Select “Checker No.” column and enter a judgement number.

The status of Image Output (or Save Image Memory) is displayed in the "Result” column.
"No" indicates that image output/save is not executed because the condition is not fulfilled.

4. After setting is completed, press the CANCEL key.

Now you completed registering.
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For “Automatic Switch” or “User-Defined” execution mode

1.

4.

5.

Select "Condition" in judgement output setting window.

“Condition” setting window is displayed.

Bave [mage Memary _"t

Select “Image Output” (or “Save Image Memory”) in Cund Ch

|| Fdnditea |Checker B, | Brawll |
the item selecting field on the upper left. % ".'" = :'f
Ho L%

The list of the Save Image Memory or Image Output by
blocks is displayed.

Select “Condition” column of the block No. to set in the list and select a judgement type.

For details, refer to the procedure of “Execute All” execution mode.

Select “Checker No.” column and set a judgement number.

After setting is completed, press the CANCEL key.

Now you completed registering.

In case of automatic switch, as for the inspection image output and image memory save, only the setting
for the block finally executed is enabled.
For example, if executing the operation in the order of block No. 0 — block No.1 when the conditions for

the inspection image output have been set for the block No. 0 only, the inspection image is not output as
the conditions for the inspection image output have not been set for the block No. 1 finally executed.
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4.13 Character/Figure Drawing
4.13.1 What is Character/Figure Drawing?

Character/Figure Drawing is the function to draw figures or "
characters, and display them on the screen window. NG

The drawable figures are Line, Cross, Rectangle, Slanted rectangle, ."'n.
Ellipse and Character. For some shapes, an arrowhead can be added
or figure can be filled.

As the function(*1) that refers the values detected by each checker is
provided, not only drawing a figure of a fixed size at a fixed position
but also changing the size or position depending on the inspection
result is possible. The values of the data detected by each checker or
judgement result (OK/NG) can be also displayed as well as a fixed
text.

The color is selectable from eleven colors (Preset colors: 10,
Optional color: 1). There is the function to switch the display color
according to the judgement results of each checker.

Up to ten figures can be registered for one character/figure drawing.

NG

. *1) Only the checkers set with the same camera can be referred.

. If the execution mode is "User-defined" or "Automatic Switch" when running a test in RUN Menu, the
figure in the block that is not executed is not displayed. (Using the Marker function (page 289) displays
a figure on the screen window of the specified camera regardless of the execution block.)

. Five kinds of figures and characters are collectively called "Figure" in this manual.

Examples of Figures

Cross Line Ellipse
(Straight line)

V||

Set the intersection Set a start point Set the center, width and height.

of a cross. The line and an end point. Specifying the start and end angles
length can be A half line can be enables to draw an arc or sector.
specified. displayed.

Rectangle, Slanted rectangle Character

Position: OK
Size: NG

‘\.:'.u'l-_:! ement:OK

M
52_?_.@'

Set a start point and an end point. Display judgement results, detected
The figure can be filled. data or fixed text characters.

Specify the center, width and height for Specify the display position, character
"Slanted rectangle". size and number of digits.
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List of Menu Options

Character/Figure Drawing No.000 to 999*

L

TTTTT—«

Comment
Camera
Color by Judgement
Color (OK Color)
NG Color
No.0 -9 - Line
|
|
|
|
I Cross
|
|
|
I Rectangle
|
|
I Slanted
| rectangle
|
I Ellipse
|
|
|
L Character

F_T_‘

-

-

rTT‘TTTT““TTT‘I

Start XY, End XY

Line Display — Segment/ Half line 0/ Half line 1/
Wall-to-wall

Arrowhead — None/ Start/ End / Both

IP XY

Cross Display — Normal / Wall-to-wall

Length — 3-999

Start XY, End XY

Solid

Center XY, Width, Height, Angle

Solid

Center XY, Width, Height, Start Angle, End Angle, Angle
Solid

Arrowhead — None/ Start/ End / Both

Display Character

Coordinate XY

Character Size — 22-440

Display Base — Top Left/ Top Center / Top
Right / Left Center / Center /
Right Center / Bottom Left /
Bottom Center / Bottom Right

Offset Unit — Characters / Pixel
Offset X

Offset Y

Judgement — 10E/OKNGER
Display

Digit Count — 1-15

Decimal Digit — 0-3

Alignment — Left/ Center / Right

* When the number of blocks is 10.
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4.13.2 Creating Character/Figure Drawing

Creating Character/Figure Drawing

1. Select "Inspection” > “Draw Char/Fig.” from the menu bar. Checker No. 1

i ; ; i di | 000 | <Enter Commeni> L
The list of Character/Figure Drawing checker is displayed. oot ERRONTO0TE] j

The number of figures that have been set in the highlighted checker 002
number is displayed in the message field beneath the list. TTER
Example) No. of Set Figures 1/10 (004

No. of Set Figures 110
2. Select the checker number to be set and press the ENTER key.

The setting window for Character/Figure Drawing is displayed. Comeent |
Camera
3. Select a camera No. in “Camera”. Color by Judgement
The image of the selected camera is displayed. Hot set |
tolor |
{x
IR
1
7|
3

Setting Color

Set the color of figures. The display color can be switched or hidden depending on the judgement results
(OK / NG) of the checkers with the same camera number.

Not set
4. If you want to change the display color depending on the judgement lF'AE :Position Adjustnent

results of each checker, select "Color by Judgement". A s et
(When you do not use the function to change the color depending on the
judgement results, proceed to Step 6.)

The list of settable checkers is displayed. Unset checkers are shown in
gray and cannot be selected.

:FFEEFéé[u}é'Fxfra:1iﬁﬁ
SMGiEmart Matching

5. Select the checker and checker number to be set.

The selected checker and checker number is displayed in a symbol in the [FWE:FTaw Detection
"Color by Judgement" field.

CBE:T

When the checker which outputs more than one judgement results has Smart Fdge(Circle)
been selected, specify which judgement result is used. “Smart Edgalline)
Example: When selecting "Smart Edge (Circle)" Beanetry Caloulation
Judgement, Measurement Judgement, Standard Deviation Judgement, [CAC:Mum. Calcu.
Circularity Judgement, Unused Edge Count Judgement, Individual DCA:Fravious Value
Judgement (Judgement of each cell) JRC:dudgenant [ Internal)

Judeepent (External ]
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Hide

6. When "Color" (Color by Judgement) has been set, select "OK Color" or "NG
Color".

A total of twelve colors are available, which are "Hide", 10 preset colors and one
user-specified color.

7. Select a desired color and press the ENTER key.
The box of the selected color is checked.
When you selected "Set RGB", set the values of RGB to create a desired color.

The setting procedure is the same as that of "ENVIRONMENT" > "Color". (See page
319)

000003 0 a3 & 39 0O 0

Selecting Figure
Up to ten figures with the same camera and color settings can be set.

8. Select the list of figure. |
Now you can select No.0 to 9. |1
If more than one figure is created, the figure with the ;
larger number is displayed in the front. i
For example, rectangles of the same size are created in 5
the same position, No.0 is in red and No.1 is in blue. In B )
this case, only the blue rectangle of No.1 is displayed on ' ELQ-
the screen window. 8 factangle
[] I Slanted rectanzle
Elllpge
9. Select the figure number to set. Charactar
The available six figures are displayed.
Setting No. 0
10. Select the figure number to create. Figure Line
The setting window of the selected figure is displayed. -
The items to specify the size of the figure and the display position m .
are in the upper table, and the optional items to set appearance [ Starl ¥
such as Arrowhead or Solid are beneath the table. End X
| Fnd ¥
Refer to the next page for how to set each figure. -=
[T
| |
After the selection of a figure, it cannot be changed to another
figure. 9 d Line Hodo
To change the figure, delete the current figure and recreate a new Ar roviead
figure.
0 Line
3 Note | . o | | = il
The set figure name is displayed in the list. @
When the figure name is displayed in red, it shows that the figure T |
cannot be drawn correctly. Moving the cursor onto the figure 4 |
number displays the reason why it cannot be drawn in the 5
message field. Change the setting to draw the figure correctly. G|
7
&
9
[Inzet Tten found
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Copying and Deleting Figure
Figures can be deleted or copied from the pop-up menu to be displayed by pressing the FUNC key.

1. Highlight the figure number you want to delete or copy and

press the FUNC key. I-:TT_ |
[elete ] -]
2. Select "Delete” or "Copy".
. ) folor by Judgensnt
When selecting "Delete", the dialog message appears. Select Hot sel i
“YES". —
Color
3. When selecting "Copy", move the cursor onto the figure _I
number to paste, press the FUNC key, and select “Paste”. 1] Line
The copied figure is pasted. -_

If a figure already exists in the destination, the message of overwrite
confirmation appears. Select “Yes” to overwrite it.

4.13.3 Setting the Drawing Position and Size of a Drawing

Line (Straight Line)

Specify the X and Y coordinates of the start and end points to display a line. The start and end points can be
specified with the cursor, values and the coordinates detected by each checker. For details of selectable items,
see page 247.

Setting No. 0
Specifying Start Point and End Point Figure Line
1. Select the table to set the start point XY and end point XY on the m =
setting window of Line, and move the cursor onto "Start X" and | Start ¥
press the ENTER key. _ Fn: ¥
]

A list of available items is displayed. (The checkers displayed in gray [ —
indicates that they are not unset.) _=
e

2. Select the item to input in Start X from the list of the selectable
items.

When selecting "Cursor", move the cross mark displayed on the screen
window and press the ENTER key.

Line Mode
Ar rowhead

Spttine Hn Ml

tPosition Adjustment
About the items that X and Y-coordinates are input together Al At e < il juis bser b
When selecting items other than Numerical Calculation, System PQCEC B inary Edee
Register and Constant, X and Y-coordinates are input together. |GEC:Gray Edge .
For example, when selecting "GEC: Gray Edge" for setting Start X, the [ FEC:Feature Fxlraction
XY-coordinate of the detected edge is input for Start X and Start Y. [SMC :3mart Matching
If Start Y has been already input, it is overwritten. [ [WC:Flaw Delection ,

CHE :Lonnactorflira. Edg.]
If you want to set the item that the X and Y-coordinates are input I '” “ E]
together to X-(or Y-)coordinate and the item that a single coordinate is | elryll .
input such as Numerical Calculation, System Register or Constant to — 'L‘AE;Hun. Calcw.
Y-(or X-)coordinate, specify the item that the coordinates are input Li OCh:Previous Valus
together first and then specify the item that a single coordinate is input. i [Systen Register

_Ebnslant

Cursor

3. Inthe same way, set Start Y, End X and End Y.

238



Optional Settings

1. Select "Line Display".
Select the type of the line from the following four types.

Display a line between
the both edges of the

screen in the start and
end point sides (*).

Segment Half line 0 Half line 1 Wall-to-wall
Display a line between Display a line between Display a line between
the start and end the end point and the the start point and the
points. edge of the screen inthe edge of the screen in the
start point side. end point side.
Start
End

(*) Draw a line up to the ends of the eight screens surrounding the image
captured with 2-Mega Camera (X-Coordinate: -1600 to 3199, Y-coordinate:
-1200 to 2399) regardless of the type of the camera used.

The right figure shows the example when using 2-Mega Camera.

2. Select "Arrowhead".

Set this when adding arrowhead to the line.

Start End Both

Add an arrowhead Add an arrowhead  Add arrowheads to the both start and end points.
to the start point. to the end point. The right figure shows the example when "Line Display" is

"Wall-to-wall".

S|

7

When "Line Display" is set to "Half line 0", "Half line 1" or "Wall-to-wall", the arrowheads are displayed at the

start and end points.

Cross

Specify the X and Y coordinates of the intersection point of a cross to display a cross. The intersection
point can be specified with the cursor, values and the coordinates detected by each checker. For details of

selectable items, see page 247.

Specifying Intersection Point

1. Select the table to set the intersection point X and Y on the
setting window of Cross, and move the cursor onto "IP X" and
press the ENTER key.

A list of available items is displayed. (The checkers displayed in gray
indicates that they are not unset.)

Setting No,
Figure

1

Cross

Cross Display

Length

—
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2. Select the item to input in IP X from the list of the selectable items.

When selecting "Cursor", move the cross mark displayed on the screen window and press the ENTER key.

M Refer to}4
About the items that X and Y-coordinates are input together (page 238)

3. Inthe same way, setIP Y.

Optional Settings
Set the length of a cross.

1. Select "Cross Display".

Normal (Default) Wall-to-wall

Display the cross of the length Display the cross of the length up to the ends of the screen. (*)
specified in the next step.

T

(*) Draw a line up to the ends of the eight screens surrounding the image
captured with 2-Mega Camera (X-Coordinate: -1600 to 3199, Y-coordinate:
-1200 to 2399) regardless of the type of the camera used.

The right figure shows the example when using 2-Mega Camera.

2. When selecting "Normal" in "Cross Display", set the length of the cross in "Length".

The length to be set is the total length of the vertical line and horizontal line of the cross. The available
value is an odd value in the range of 3 to 999 (pixels).

Rectangle

Specify the X and Y coordinates of the start and end points to display a rectangle. The start and end points
can be specified with the cursor, values and the coordinates detected by each checker. For details of
selectable items, see page 247.

defting No. 0
Specifying Start Point and End Point Figure Rectang|e
Refer to the procedure of "Specifying Start Point and End Point" for

Figure: Line (page 238). [ det
Start X[ FECOOO_X.0000
. . [ Slart ¥ FECODD_Y.00OD
Optional Setting _ End X GGEO00_X
Endd ¥ GROOOD_Y

Rectangle can be filled. ==
I

1. Select "Solid".

No (Default): Displays only the frame border of rectangle. Solid = z
Yes: Fills the inside of rectangle with the same color of the frame :
boarder. a5
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Slanted Rectangle

Specify the center coordinate, width, height and rotation angle to draw a slanted rectangle. For details of
selectable items, see page 247.

Setting Size of Rectangle, Rotation Angle and Display Position
Center XY

%

+ Height

Width

Specifying Center Coordinate

Setting Mo. O
. . Figure Slanted rectangle
1. Select the table on the setting window of Slanted rectangle, and
move the cursor onto "Center X" and press the ENTER key. [ T set |
A list of available items is displayed. (The checkers displayed in gray Genter ¥/
indicates that they are not unset.) Center ¥| -
Width| 41.000
. . . . Height 41.000
2. Select the item to input in Center X from the list of the selectable fnglel 0000
items. e
When selecting "Cursor", move the cross mark displayed on the E—
screen window and press the ENTER key.
Solid
v v . . .

. . PaG:Position Adjusteent
About the items that X and Y-coordinates are input together (page BN i AT e
238) BEC:Binary Edge

REC:Gray Edge

3. Inthe same way, set Center Y. [FEC:Feature Extraction
(SNC:Smarl Matching
FWE:Flaw Detection
GGEGonneclor[Gra. Edg. )
SEC:Smart Edge(Circle)
SEL:Smart Edgei{line)
(GGC:Grometry Calculation
CAC:Hum. Calcu.
\OCA:Previous Value
System Regizter
Constant
Curser

Specifying Width and Height
4. Move the cursor onto "Width" and press the ENTER key.
A list of available items is dlSplayed ||3[=|] Geomat ry Calculation
CAC:Mum. Calcu.
5. Select the item to input in Width from the list of the selectable DCA:Previous Value
items. Systom Hepister
Lonstant

6. In the same way, set Height.
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Specifying (Rotation) Angle

Set the rotation angle of the rectangle.

Specify the angle in a range of -360 to 360 regarding the position at three
o'clock as 0 degree.

Clockwise is positive angle (0 to 360) and counterclockwise is negative angle (0

to -360).

When specifying a value of Numerical Calculation or System Register for the
reference of the angle, the value may exceed +/-360. In that case, the angle of
the remainder is automatically calculated by dividing the input value by 360.
Example) When the value of System Register is 750

750 divided by 360 is 2, and the remainder is 30. = 30 degrees

7. Move the cursor onto "Angle" and press the ENTER key.

A list of available items is displayed.

8. Select the item to input in Angle from the list of the selectable items.

Ellipse

Specify the center coordinate, width, height and (rotation) angle to draw an ellipse.

An arc can be also drawn by specifying the angle range.
For details of selectable items, see page 247.

Setting Size of Ellipse, Position and Center XY

Angle
Height - - - -
}'Q

The setting procedures of Center, Width and Angle |
are the same as that of "Slanted rectangle". Refer Width

to page 241.

Setting Start Angle and End Angle Drawing Elliptic Arc)

To draw an elliptic arc, set the start and end points of the arc by specifying the
angles. The start point is called Start Angle and the end point is called End
Angle. In the same way of (Rotation) "Angle", set them in a range of -360 to
+360.

When specifying a value of Numerical Calculation or System Register for the
reference of each angle, the value may exceed +/-360. In that case, the
angle of the remainder is automatically calculated by dividing the input value
by 360.

Example) When the value of System Register is 750

750 divided by 360 is 2, and the remainder is 30. = 30 degrees

270
(-90)

180 0
(-180) (-360)

90
(-270)

PaC:Position Adjustment
FEC:Feature Extraction
SME:Smart Matching
SEC:Smarl Edgel(Circle)
SEL:Smart Edge(Line)
GGE :Geome ey Calculation
CAL :Num. Calcu,
OCA:Previows Value
dystem Register

Constant

270
(-80)
|
180 ]
(-180) (-360)
|
g0
(-270)
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1. Move the cursor onto "Start Angle" and press the ENTER key.

A list of available items is displayed. (The checkers displayed in gray
indicates that they are not unset.)

2. Select the item to input in Start Angle from the list of the selectable
items.

3. Inthe same way, set End Angle.

About 0-degree Position

Setting No. O
Figure Ellipse
I T
Center X
Center ¥ ]
Width 41.000
| Heisht] ___ 41.000
Start Angle 0.000
End Angle 11,000
Angle 0.000
Solid
Arrowhead  [None |

PAC:Position Adjustment
FEC:Feature Extraction
SHE:Smarl Watching
SEC:Smart EdgeiCircle)
SCL:8marl Edgefline)

GGG :Geometry Calculation
CAC:Num. Calou.
OCA:Previous Value
System Rezister

Gonstant

The position of "0 degree" for the start and end angles is at three o'clock as mentioned above. However, if
the ellipse is rotated (when the angle specified in the previous section is other than 0), the specified angle
is at the position of 0 degree.

Note that the position of the displayed arc varies when the (rotation) angle of each ellipse differs even if the
same values are set to the start and end angles as shown in the example below.

Example) Setting 1 Setting 2 Setting 3
Angle 0 45 45
Start angle 0 0 315
End angle 180 180 135
Displayed arc 180

Solid

Optional Settings
"Solid" and "Arrowhead" is provided for the options of "Ellipse".

Arrowhead

1. Set"Solid".
When filling an arc, the area from the start angle to the end angle is Solid

filled as shown in the right figure. No Yes
Start End Both

Add an Add an Add arrowheads to the both start and end angle sides.
arrowhead to arrowhead to The right figure shows the example of the solid figure.
the start angle the end angle

side. side.

Si101@]

2. Set"Arrowhead".

Select one from the following three types to add the arrowhead.
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Character
Displays a maximum of 16 one-byte characters such as inspection results of checkers and system values.
Set the characters to display, display position, character size, number of digits and alignment.

Specifying Characters to Display

1. Select “Display Character” in “Character” setting window.

A list of available items is displayed. (The items displayed in gray

indicates that they are not unset.) Setting Ho. L
Diznlav Charactar Izt
The data that can be set for each item is as follows. Checker
Checker: Comment of each checker, Inspection I Geometry Calculation
result (*Same as the items that can be [ Numerical Calculation |00
input in Numerical Calculation) [ Judgenent
Geometry Calculation:  Comment, Inspection result _ dysten Value

Numerical Calculation: Comment, Inspection result (Previous prstan Naghater

value is selectable.) ?L::['e Level -
Judgement: Comments of JRC(Internal),

JDC(External), Judgement
System values: Inspection time, Inspection frequency,

Total judgement, Scan count, Type No.
System Register: System Register 0 - 7
Slice Level: Maximum and Minimum values of each

slice level group
Text: Up to 16 one-byte characters

Setting No. il Display Character
2. Select characters to display from the list. Diselay Character | Checker —ppinart Edse (Circle) No.00D

After the selecting is completed, the detail of e e T
the displayed characters is shown in the [Coordinate X 320.000

upper part of the screen window.

Character Size and Display Base

About Character Size

Specify the vertical size of a character in the One-byte Two-byte
range of 22 to 440 pixels by 22. This size characters characters
includes the vertical size of the character, top
and bottom margins. \ Y L4 Character
As shown in the right figure, the horizontal and I size
vertical sizes of two-byte characters are the 22 to 440
same, however, the horizontal size of one-byte
characters is a half of the vertical size. I11 t0 220 22 to 440

Character size x 1/2 Character size

About Display Position
Coordinate X, Refer the coordinate values detected by each checker, results of numerical calculation or
Coordinate Y values stored in the system registers, or specify specific positions with values or the cursor.

It is also possible to refer the coordinate of the characters that have been set for the
currently setting Character/Figure Drawing checker. However, only the character coordinate
that has been set to the smaller number than the currently setting number can be referred.
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Display Base When displaying a string in a specified position, the top g =
left point of the string is placed on the specified coordinate C)J Udg@ment(
value. This point is called "Display Base". It is selectable d e
from nine points including Top Left.

Differences in the display positions among display bases
Example) When setting Coordinate X and Y to the center of the screen
Display Base =Top Left Display Base = Center

&y
o—0

udgement

Offset It is used to move strings from Coordinate X and Coordinate Y for a certain amount to
display. The amount of moving strings is called "Offset" and the unit is "Offset Unit".

Select either "Characters" or "Pixel" for Offset Unit. When the offset unit is "Characters", a
one-byte character of the size specified in "Character Size" is counted as one character.

Offset X: 0 Offset X:2
Mark 0K | Mark 0K
Position 0K | > [ Position O

1. Select the table to set the coordinate X and Y, and move the cursor Coordinate X 290 .000
onto "Coordinate X" and press the ENTER key. Coordinate ¥ 240.000
Alist of available items is displayed. (The checkers displayed in gra =
indicates that they are not unF;et)./) ( P I Character Size i
For details of selectable reference items, see page 247. Display Base @

Oifset Unit  [Characters -
Offset X 0
Offset ¥ 1]

2. Select the item to input in Coordinate X from the list of the
selectable items.

When "Character" has been already created in the number smaller than

the currently setting figure number, the coordinate of that character can [GEC:Gray Edﬁ%‘
be referred. FEC:Fealure Extraction

SMC:Smart Matching
L4 Refer told Hﬂ: Flau-eemn =
About the items that X and Y-coordinates are input together (page 238) S

3. Set "Coordinate Y". li[il:lieonel r',- Elculatmn
CAC:Hum. Calcu.

OCA:Previows Value

4. Set "Character Size". Char. Coord.
System Register
Settable Range: 22 to 440 |Comatant

Cursor
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5.

Set "Display Base".

Select from nine points (the encircled positions in the right figure), which
are eight points on the circumscribing rectangle of the characters
(including margins) and the center point.

Top Left (Default) / Top Center / Top Right / Left Center / Center / Right
Center / Bottom Left / Bottom Center / Bottom Right

When the displayed characters are numerical values, the size of the
circumscribing rectangle of characters depends on the "Digit Count"
optionally set.

Judgement

o0

Set "Offset Unit", "Offset X" and "Offset Y".

The settable offsets X and Y are as shown in the

right table.

[ &
Offset Unit Offset X Offset Y
Character (Default) +145 +54
Pixel +1600 +1200

Optional Settings for Display Method

The following options are available depending on created display characters. Set as necessary.

Judge Display: "1/0/E" (Default) / "OK/NG/ER"

When Display Character is Judgement, select either values or
characters to display the judgement.

Digit Count: 1 to 15

Set when Display Character is numerical values.

Specify the digit number that is over the displayed values.

Set the total digit number including the symbol for negative values,
decimal point for actual values and the number of decimal places.

When the digit number of the displayed value exceeds the specified digit
count, all the digits are displayed as asterisks "*".

Decimal Digit: 0 to 3

Set when Display Character is actual values.

When the specified digit number is smaller than the number of decimal
places for the displayed value, the value is rounded to the specified digit
number.

Example) When Display Character is 100.125 and Decimal Digit is 2, the
displayed value is "100.13".

Alignment: Left (Default) / Center / Right

Set when Display Character is numerical values.
Select the alignment of characters when the displayed characters are
smaller than the specified digit count.

Judge. Display

1/0/E 5

170/

0K /MG /ER

Digit Count
Necimal Digid
Al Tgnment

1/0FE -]
[H]
3
Lefl -

Left
Center
Right
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A list of the Data Can Be Referred to Figure

suonipuod uonoadsu] Buiyesgs |2kl

Coordinate X, Y Width, Height Angle
PAC: Position Adjustment @) X O
Base Position Coord. Base Position Angle
Detect Position Coord. Detect Position Angle
Base Coord. (Detect
Coord. of Base Checker)
AUC: Area Size Adjustment @) X X
BEC: Binary Edge @) X X
GEC: Gray Edge O X X
FEC: Feature Extraction O X O
Center of Gravity Coord. (Principal axis angle)
Circumscribing
Rectangle Coord.
(Upper left, Upper right,
Lower left, Lower right)
SMC: Smart Matching @) X @)
FWC: Flaw Detection @) X X
CGE: Connector (Gray @) X X
Edge) Area 0
Area 1 (*a
SEC: Smart Edge (Circle) O X O
Center Coord. 0 Max. Angle
Center Coord. 1 (*b Min. Angle
Cell Individual Result 0
Cell Individual Result 1
(*c
SEL: Smart Edge (Line) @) X @)
Max. Measurement Line 0 Angle
Coord. Line 1 Angle (*b
Min. Measurement
Coord.
LineO Start Coord.
Line0 End Coord.
Line1 Start Coord. (*b
Line1 End Coord. (*b
Cell Individual Result 0
Cell Individual Result 1 (*b
GGC: Geometry O O O
Calculation Distance/Radius/Major
Axis/Minor Axis
CAC: Numerical Calculation O O @)
OCA: Numerical O O O
Calculation (Previous
Result)
Character Coordinate (*d) O X X
(Character coord. of
Character/Figure
Drawing)
System Register O O O
Constant O O O
Cursor @) X X

*

a) When selecting "Gap", "Float" or "Width Measurement" in "Execution Mode"
*b) When selecting "Measure Width" in Detect Mode

*c) When selecting "Measure Width" or "Measure Diameter" in Detect Mode

d) Only when Figure = Character

*

The checker with a camera number different from that selected for the setting Character/Figure Drawing
checker cannot be referred.
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4.14 Checker List

This function shows setting status and execution result of the checkers, position adjustments, area size
adjustments, numerical calculations, judgements and character/figure drawing. To change the settings of them,

you can jump to the setting window from this window.

In this function, all displayed items in the table are called “checker” including position adjustment, judgement
and character/figure drawing as well as the general checkers.

Displaying Checker List

1. Select "INSPECTION" from the menu bar.

[T Chchad Lind

2. Tilt the ENTER key right and select e

displayed “Checker List”.
The checker list is displayed. |

3. Press the TRIG key.

Atest is executed and its result appears on the
screen.

When a live image is displayed on the screen,
PV captures a new image first and runs a test.
When a memory image is displayed, it runs a

test using the current memory image without
capturing any images.

Checker Pattern displayed on Screen Window

High transparency setting of the SETUP menu allows
an image or checker patterns on the screen window,
which is overlapping with the window of Checker List,
to be seen.

When its camera setting is the same as that of the
image currently displayed on the screen window, the
checker pattern selected in the checker list is displayed
in orange.

The condition to display the checker patterns for
checkers other than the selected checker is determined
by the setting of "Pattern Display" in the Image Menu.

Refer to page 84 for the details of setting procedure.

~ Dwrhet L5

Dris Char /T id

P 1o | LN L S s |
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Overview of Checker List

Proprocess Num, Calcu. Judgement Oraw Char/Fig. DNENRCEGRILIE]

1 Checker Trne Casers [ ] Fosition Adiustment [ ] A
Information | Fearf Edweilis =] Hudaesent [[] Ervor Code | | !

“ a. Checker No.

2 Checker List_

b. Checker Type c. Setting Status/ Execution Result

1. Checker information

It displays the information of the checker selected in Checker List described in 2. Selecting the checker
outputting the judgement of which is error (‘E”) shows detail of the error in the field of A in the figure above.

2. Checker List

a: Checker No.

Fifty checkers are displayed per page. (e.g. No.000 - 049) To display checkers after No.050, tilt the ENTER key
left/ right. Tilting the ENTER key and pressing the SHIFT key switches pages.

b: Checker type

The checkers are displayed in symbols. It displays Position adjustment on the top line and Judgement (output)
on the bottom line.

Checker type is displayed in the area of 1. Checker information.

c: Setting status/ Execution result

This field shows the setting status and the execution result of the checker type and checker No. of the selected
cell in the following symbol and color. You can change the displaying colors.

Blank: Unset

“1” (Green): Already set, Judgement: OK

“0” (Pink): Already set, Judgement: NG

“E” (Red): Already set, Judgement = Error
Error information is displayed in the “A” field of the checker information
display area.

Highlight Color (Yellow): In some cases, selecting the cell of Position Adjustment (PAC) displays some
other cells in yellow. This indicates that the PAC that you are selecting is
adjusting the checker displayed in yellow.
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Changing Display Color

The color of characters displayed in the checker list, of selecting cells and of enhanced cells can be changed.

1.

Press the FUNC key on the Checker list window.

The pop-up menu appears.

Select “Colors.

The color setting window appears.

Select an item to change its color.

The amount of containing Red, Green and Blue of the current

color of the selected item are displayed in the values of 0 to 255.

Adjust RGB values to make a desired color.

The larger value makes the brighter color. The smaller value

makes the darker color.

Changing the value updates the color of “Enter” button. Observe

it to adjust the color.

When it became the desired color, select “Enter”. After

setting is completed, press the CANCEL key.
The color setting window reappears.

After setting the RGB values, pressing the CANCEL key before

selecting “Enter” restores the color.

After setting the color, press the CANCEL key.

It returns to the checker list window.

Changing Checker Settings
(Jump to Setting Window)

After running a test by the TRIG key on the Checker list window, you can jump to the setting window from it the
Checker List to change or refer to the checker setting.

1.

Tilt the ENTER key up/down on the Checker
list window to select the checker list.

Select a cell of the checker type and No. to
change the setting.

The setting window of the selected checker
appears.

After setting is completed, press the CANCEL
key.
It returns to the checker list window.

Black Ha, 1]

OPERATION ENVIROMMENT TvPE |HINSPECEIDSN
Slice Level Preprocess
Calors

IDI:DH:’ Fatterns r—ll Canara I:l

Judgement [ |

Checker Ha. [7]

Selected Cell Color
OK Color

NG Color

ERROR Color
Highlight Color

|
e
e

R (0 - 255)
G (0 - 255)
B (D - 255)
R (0 - 255)
G (0 - 255)
B (D - 255)

#roe recwns

Mt icy| Callrulalbes

(=i}

il

B iat

Srma Mev
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4.15 Outputting Inspection Results to the External Device

PV500 has features of outputting judgements of inspections and results of numerical calculations through the
parallel I/O connector, the I/O terminal block, and the ports, and writing them in an attached SD memory card.
In addition, captured images can be saved in a PC through Ethernet port and written in an attached SD memory
card.

Multiple data can be output to multiple destinations. For example, a judgement is output to the 1/0 connector, a
result of numerical calculation is output to a PLC through the COM.0 port, and an inspection image is output to
a PC through Ethernet port at the same time.

These settings are set in “Input/Output” setting window.

Displaying the Input/Output Setting Window

(PERATION [ENMIRONNEMEN 1VFC  (MSPECTION  SaME REMD  TINL
Syatem Jeltinga T £/ Tt pud Camitra

1. Select "ENVIRONMENT" from the menu bar. Parallel 1/0 | REND OFF Min. (ms)
Parallel 10 Output J ACCEPT OFF Min.(ms)

2. Select "Input/Output”. Sorial 1 sor Signal ASSIGND

) T o —General Outpul | o\ oional ASSIEN
Input/Output” setting window is displayed. lmage Outout | o) sipnat aSSIGH2
Save Image Memory | oo\ unal ASSIGND
__Print Screen | g5 gignal ASSICNE

4.15.1 Outputting through Parallel /O

Scan count, Judgement, or result of numerical calculations can be output to the parallel I/O connector and
Judgement No.0-7 can be output to the parallel I/O terminal block.

Outputting a Result of Judgement Expression

. Judgement that can be output is JDC (External output register). JRC (Internal register) cannot be
output.

e  When outputting a Judgement result while you inspect in "Automatic Switch" mode, PV outputs the
result of only the block executed lastly.

Outputting Judgement No.0-15 (No.0-7)

When execution mode is “Execute All’, Judgements No.0-15 are output to the “OUT0-15" of the I/O connector
and Judgements No.0-7 are output to the “OUT0-7" of the I/O terminal block.

When execution mode is “User-Defined” or “Automatic Switch”, 16 points are output to the “OUT0-15" of the 1/0
connector and 7 points are output to the “OUTO0-7” of the I/O terminal block in ascending order from the
smallest number of judgement of the executed block or the last executed block respectively.

Pt I T PO SLEAD T TP MM

| Sraten Setting: [NNRESUINIRNINN  Cisers Lol or Puszward
. Parallel 10 T e epep—: £
Select “Parallel |Io Out ut” in —l Duipul Dais Once, Judgemenl (06 bath -

1. s el /O Outp. Panatet et —_
Input/Output” setting window. serial P — O]
el Qulowt | L I |
lmage Ouipul Muserical Caleulation )
Save Imase Mewory | g0 yigen ghit) O]
2. Select “Once, Judgement(16 bit)” for _ Prind Ssieen | oy, iy ghin) |
n D ” utpul Sigaal Gearantee Tise(ms) | 1]
Output Data”. e —
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3.

Set “Output Signal Guarantee Time”.

Settable range is 1 - 1000 ms. (Default: 10 ms)

After outputting OUT signal and TACT signal, PV500 holds to output for the time specified in the item.
TACT signal turns off after the specified time passes. (Whether OUT signal is held or reset depends on
the setting in “System Settings” > “Operation” > “Parallel 1/0 Output Reset Condition”.)

For more details, refer to Chapter 8.3 Timing Chart, page 356.

Now you completed the setting.

Outputting All Judgement (JDC) That Have Been Set
Results of setting judgement expressions can be output (up to 1000 data).

Using “OUT0-15" of data of the 1/0 connector, the results are output divided in 16-point unit. (The data can be
output by 8 points using “OUT0-7".) As a timing signal of data communication, STROBE signal of I/O connector,
or STROBE signal and ACKNOWLEDGE signal are used.

M Refer tol4
About output timing of signals, refer to Chapter 8.3.2 Outputting All Results (Output = All), page 360.

1.

FLEAT IO NIRRT 11 IHEFICT IO avREAD OO M
Syatea Sellings I_m_] Camiis Calar [

Select “Parallel /0 Output” in Parallel 140 oo T seTeciabls

“Input/Output” setting window. LI L ez g
_ Gerial | Sean Cownl (] ]
feneral Duteat | et futout -]

lmagn Outewt Kusarical Calculation N E |

Select “All Selectable” for “Output Data”. v lmage Momary | oot e E

__ Print Screen | Dats Bit [bit) I E|
Dutpul Signal Gearantes Tisc{ns) []

Set “Judgement” to “Output”. Timeoul (ms) [ oo

Set "Bit Width".

[8-bit]: Outputs by 8 data using 8 points of “OUTO-7"

[16-bit]: Outputs by 16 data using 16 points of “OUT0-15"

Refer to the next section for output example.

Set “Handshake”.

Handshake is to output data while communicating completion signals of sending and receiving with

external devices.

“Yes”: As a data output completion signal, STROBE signal is used and as a signal to receive a data

receive completion signal of external devices, ACKNOWLEDGE signal is used.
“No”: As a data output completion signal, STROBE signal is used. Not using ACKNOWLEDGE

signal, the next data will be output after a certain period of time. In this method, PV500 does
not confirm whether the external device has received data or not.

"Data Bit” is a parameter for outputting Numerical Calculation and Scan Count. If you output only
Judgement, it is not necessary to set. (The setting value of Data Bit does not influence the output result of

Judgement.)
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6. Set “Output Signal Guarantee Time”.
Settable range is 1 - 1000 ms. (Default: 10 ms)

When Handshaking is not employed:

OUT signal is output in the doubled cycle of the time specified in this item.

When Handshaking is employed:

After handshaking of the first inspection, output of the second inspection is not executed during

"Output Signal Guarantee Time".

7. Set"Timeout (ms)"” when you employ handshake.
Settable range is 4 - 2000 ms. (Default: 5000 ms)

Specify maximum time from data output to ACKNOWLEDGE signal (data receipt completion signal) input
from the external device. If ACKNOWLEDGE signal is not input within this period, a time error occurs and

ERRORO signal is output.

Output Example when outputting only Judgement

Output Data Assignment in the case of “8 bit” (1000-data output)

| OoUT7 | OUT6 | OUTS | OUT4 | OUT3 | OUT2 | OUT1 | OUTO |

1st | JDC007 | JDCO06 | JDCO05 | JDC004 | JDCO03 | JDCO02 | JDCOO1 | JDCO00

2nd | JDCO15 | JDCO14 | JDCO13 | JDCO12 | JDCO11 | JDCO10 | JDC009 | JDCO08

125th | JDC999 | JDC998 | JDCOOT | JDCo% | JDC995 | JDC994 | JDCO93 | JDC992

Output Data Assignment in the case of “16 bit” (1000-data output)

OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT | OUT
15 14 13 12 1" 10 9 8 7 6

ouTt

ouT

ouT

ouT

ouT

ouTt

JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC

Tst 015 | 014 | 013 | 012 | 011 | 010 | 009 | 008 | 007 | 006

JDC
005

JDC
004

JDC
003

JDC
002

JDC
001

JDC
000

ond JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC

JDC
021

JDC
020

JDC
019

JDC
018

JDC
017

JDC
016

031 | 030 | 029 | 028 | 027 | 026 | 025 | 024 | 023 | 022

JDC | JDC

63rd | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | goc’ | ‘goe

JDC
997

JDC
996

JDC
995

JDC
994

JDC
993

JDC
992

Until the last number of data which has been set a judgement expression, data will be output. For example,
when No.0-5 and No.30 are set, No.0-30 are output and after No.30 is not output. No.6-29 are output “OFF”.

In the case of Execution Mode = Automatic Switch
(When the lastly executed block = Block No.3, Bit Width [8 bit])

‘ ouT7 ‘ ouTé6 ‘ OouT5 ‘ ouT4 ‘ ouT3 ‘ ouT2 ‘ ouT1 ‘ ouTo ‘

1st: Judgement result of Block No.3

JDC JDC
307 306

305 303 302 301

JDC JDC JDC JDC JDC JDC
300

304

Afterwards, outputs to the last number of judgement expression created

in Block No.3.

*Only the results of the block executed lastly are output.
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Outputting Scan Count and Numerical Calculation

Scan Count and Results of Numerical Calculations can be output to “OUT0-15" (or “OUTO0-7") of the 1/O
connector dividing in multiple times.

. Numerical Calculations can be set to output or not for each expression. Only the expression that is set
to “Output” is output.
. The output order is Scan Count -> Judgement -> Numerical Calculation.

. When outputting a numerical calculation result while you inspect in "Automatic Switch" mode, PV
outputs the result of only the block executed lastly.

About output timing of signals, refer to Chapter 8.3.2 Outputting All Results (Output = All), page 360.

1. Select “Parallel /O Output” in Syaten Soltinse QUM Covers | Goier 7
“Input/Output” setting window. m}:lr;luol 10 Outeal Data IT Salvciable
Handshakn Yes E |
Sarisl - T =
2. Select “All Selectable” for “Output FR——— i‘;:“_‘:“'l" 1:;: j
Data”. _mame Dulput | i) Calculation etput -]
Save Image Memary | Bit Width (bit) E E|
] _Print Sereen | oy giy guin) G B
3. To output Scan Count and Numerical Dulpel Sipsal Guarantss Timelsa) [ 18
Calculation, select “Output” for them. Timesul (ms) 1)
4. Set"Bit Width".
Select it depending on the value of output data.
[8-bit]: Outputs to “OUTO-7" by 8-bit.
When “Data Bit” is 32-bit, it outputs by 8-bit in four divided data from lower bit.
[16-bit](default): Outputs to “OUT0-15" by 16-bit.

When “Data Bit” is 32-bit, it outputs by 16-bit in two divided data from lower bit.

Refer to the next section for output example.

5. Set“DataBit”.

Select it depending on the maximum value of output data.
Value that can be output

[8bit]: 0 to 255
[16bit]:(default) 0 to 65535
[32bit]: 2147483648 to 2147483647

*Negative values are output in the complement number of 2.

Setting of “8-bit” and “16-bit”:
. Negative values cannot be output. If the values are negative, the result is output as “0”.
. The data exceeding the output range (8-bit or 16-bit) will be output as value of “0”.

6. Set "Handshake” and “Output Signal Guarantee Time (ms)”.
When you employ handshake, specify “Timeout (ms)”.
See the section of "Outputting All Judgement (JDC) That Have Been Set”, page 252.
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Example of Bit Assignment when outputting numerical data

In the case of Data Bit: 32-bit, Bit Width: 8-bit

‘ ouT7 ‘OUTG’OUTS‘OUT4‘OUT3‘0UT2’OUT1 ‘OUTO‘

1st

‘ Bit7 ‘ Bit6 ‘ Bit5 ‘ Bit4 ‘ Bit3 ‘ Bit2 ‘ Bit1 ‘ Bit0 ‘

2nd

‘ Bit15 ‘ Bit14 ’ Bit13 ‘ Bit12 ‘ Bit11 ‘ Bit10 ’ Bit9 ‘ Bit8 ‘

3rd

‘ Bit23 ‘ Bit22 ’ Bit21 ‘ Bit20 ‘ Bit19 ‘ Bit18 ’ Bit17 ‘ Bit16 ‘

4th

‘ Bit31 ‘ Bit30 ‘ Bit29 ‘ Bit28 ‘ Bit27 ‘ Bit26 ‘ Bit25 ‘ Bit24 ‘

In the case of Data Bit: 32-bit, Bit Width: 16-bit

ouT
15

ouT
14

ouT
13

ouTt
12

ouT
1"

ouTt
10

ouT
9

ouT

ouT
7

ouT
6

ouTt

ouT

ouT

ouT
2

ouT
1

ouT

1st (Lower 16bits)

‘Bit15‘Bit14 ‘ Bit13‘Bit12 ‘ Bit11 ‘Bit10‘ Bit9 ‘ Bit8 ‘ Bit7 ‘ Bit6 ‘ Bit5 ‘ Bit4 ‘ Bit3 ‘ Bit2 ‘ Bit1 ‘ Bit0 ‘

2nd (Higher 16 bits)

‘ Bit31 ’ Bit30 ‘ Bit29 ‘ Bit28 ‘ Bit27 ‘ Bit26 ’ Bit25 ‘ Bit24 ‘ Bit23 ‘ Bit22 ‘ Bit21 ’ Bit20 ‘ Bit19 ’ Bit18 ‘ Bit17 ‘ Bit16 ‘

Example of Output Data Assignment in Automatic Switch
execution mode

In the case of outputting Numerical Calculation with Bit Data: 8-bit and Bit Width: 8-bit
(When the lastly executed block = Block No.5)

‘ ouT7 ‘ OouUTé6 ‘ OouUT5 ‘ ouT4 ’ ouT3 ‘ ouT2 ’ ouT1 ‘ ouTo ‘

1st: Numerical Calculation CAC400

‘ Bit7 ‘ Bit6 ‘ Bit5 ‘ Bit4 ‘ Bit3 ‘ Bit2 ‘ Bit1 ‘ Bit0 ‘

2nd: Numerical Calculation CAC401

‘ Bit7 ‘ Bit6 ‘ Bit5 ‘ Bit4 ’ Bit3 ‘ Bit2 ’ Bit1 ‘ Bit0 ‘

Afterwards, outputs to the last number of numerical calculation expression created in Block
No.5 and set to output.
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Example of Output Data Assignment

Scan Count, Judgement, and Numerical Calculation output with Bit Data: 32-bit and Bit Width: 16-bit
Scan Count = 100, Judgement=JDC000-14(15 points), Numerical Calculation CAC000=70000

ouT
15

ouT
14

ouT
13

ouT
12

ouT
1"

ouT
10

ouT
9

ouT
8

ouT
7

ouT
6

ouT
5

ouT
4

ouT
3

ouT
2

ouT
1

ouT

1st (Lower 16 bits of Scan Count)

[ oJofofoefoJofofoJofefrjofofr]o]o]

2nd (Higher 16 bits of Scan Count)

(ofofoJofofofofofejofofofofoje]o]
3rd (Judgement 0-14)
0 JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC | JDC
014 | 013 | 012 | 011 | 010 | 009 | 008 | 007 | 006 | 005 | 004 | 003 | 002 | 001 | 000
4th (Lower 16 bits of CAC000)
lofofofrfofofofafojafrfrfofofe]ol]

5th (Higher 16 bits of CAC000)

[oJofofoeJoJofofoJofJofoJofJofoJo]u]
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4.15.2 Outputting to COM.0/ Ethernet Port/ SD Memory Card

Specify a type of output data, destination and output condition.

Data That Can Be Output
. Scan Count: 0 - 2147483647

. Total Judgement: 1 (OK) or 0 (NG/Error)
Regardless of “No. of Digits” setting, 1-digit data is output per judgement.
. Result of Judgement Expression (up to 1000 points): 1 (OK) or 0 (NG/Error)
Regardless of “No. of Digits” setting, 1-digit data is output per judgement.
. Result of Numerical Calculation (up to 1000 data): -214783648.000 to + 2147483647.000.

Scan Count will be automatically reset and return to "0" when you turn off the power of PV500 or switch types.
In addition, resetting statistics data by I/O input or command input resets Scan Count as well.

Output Destination
Output destination setting can be set in “General Output” setting window.

Serial (COM.0):

To output to COM.0 port. With certain PLCs, you can make “PLC communication” which allows to write data in
a register of PLC directly.

M Refer told Refer to page 391 about PLC communication.

Ethernet:

Through Ethernet port, data can be received with PC or PLC.
(TCP/IP connection is established with PC or PLC as “TCP/IP client” and with PV500 as “TCP/IP server”.)

With certain PLCs, you can make “PLC communication” which allows to write data in a register of PLC directly.
When you use a PC, prepare Hyper terminal or Telnet software. PC or PLC is needed to be in the status where
they can always receive data.

Date and time can be added to the header of data to output.

In this case, the port number of PV500 is “8601”.
Refer to page 326 for information of TCP/IP settings.

SD Memory Card:
To write data on a text file in a SD memory card attached to the memory card slot of PV500.
Time can be added to the header of data to output.

The name of a text file to write data on and saving path are as follows.
. File name: yymmdd.txt (yymmdd is read from information of the built-in calendar of PV500.)

. Path: ¥Panasonic MEW Vision¥PV500¥Result¥
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Displaying General Output Setting Window

1.

2.

=

IOGEN ML e
Select "ENVIRONMENT" > “Input/Output” ST = .
Faralbel 1%
T wizat Dk i am [ g

Protecai

from the menu bar.

kit
Stan Cainlt ST
o Toinl Jidgrmeni ml-_l
Select “General Output” in “Input/Output” B T |
setting window. i —F
Be. &l Bigatn -
Bec imal Digit -
marzed Bigit il i wm farrs . K

P Commumivad jon Saiting

Selecting Destination and Output Data

1.

Select a data destination in “Destination”.

You can select only one type as a destination.

Select "Protocol” when you selected “Serial (COM.0)". Refer to page 391 about PLC communication.
To output Date and Time, select “Output”,
For “SD Card” setting of destination, setting “Date and Time” to “Output” adds “Time” to output data.

Date and Time cannot be added when the destination is “Serial (COM.0)".

To output Scan Count/ Total Judgement/ Judgement/ Numerical Calculation, select “Output”.

To output BCC (block check code), select “Output”.
BCC cannot be added when the destination is “SD Card”.

Specifying Digit Number of Output Data

In general purpose communication, real numbers (values including after decimal point) can be output. Set the
digit number of integer and after decimal point.

1.

2.

Specify total digits of integer part and Salen Setting Capata Laler Passwa
. P AP Parallel 10 T T 1E -

after decimal point in “No. of Digits”. Taratiel 178 outgat ] oot :::c:“c::n:;{m

Ferial | tate and Time [ @]

In “Decimal Digit”, specify digits for after -%!;_] f::ﬁ::....... :n :1]

decimal point used from the digits set in Save lmage Memory | oo nent ha g

step 1. Prind Scvean | yoperical Caleutation Ko |

If you set “No. of Digits” = 14 (default) and e ialTs ——

“Decimal Digit” =3 (default), the value Decimal Digil [ T

consisting of 11-digit integer and 3-digit Uacred Digit ,;”';%J

decimal number is output. If you set “Decimal . Fill sith Zurss

Digit” = 2 or 1, the value is rounded.

When the value exceeding the specified digits is processed, the value is output as “0” and an error signal is
output.

Set "Unused Digit".

If the digit number of the data is less than the output digit number you have set, select a handling of

unused digit.

Comma Separated: Unused digits are deleted. Multiple data are output in different number of digits.
Data are separated with a comma (",") before being output.

Filled with '0' (default): Unused digits are filled with “0”. Although the data become longer, multiple data
are output in the same number of digits.

258



Example of Output

Output Data:

Output Condition:

Date:

Time:

Scan Count:
Total Judgement:
Judgement:

Numerical Calculation:

Date and Time:
No. of Digits:
Decimal Digit:
Unused Digit:
BCC:

Output destination="Serial (COM.0)”:

2008/01/15

09:25:48

1234 times

OK

JDCO000 = OK, JDC001 = unset, JDC002 = NG
CACO000 = 215.8, CAC001 = unset, CAC002 = -368.0
Output (Not available when Destination is Serial(COM.0))
6

1

Filled with ‘0’

Output (Not available when Destination is SD Card)

0i0i1:2i3i4] 1 | 1 | o |oioi2i1i5i8|-10i3i6i8i0] BCC cR|
Scan Count Total | Judgement Numerical Numerical 2-digit
Judge. Calculation 0 Calculation 2 Block Check Code

Output destination="SD card”:

09 : 25 :480i0i12{3}4]

-i0i3!6!8!0/CR

' 1] 0 oloi2i1i58

Time Scan Count Total |Judgement Numerical Numerical
Judge. Calculation 0 Calculation 2
Output destination="Ethernet”:
0i8 /01 /15/00:25: 48001234/ 1 ]1]0]
Date Time Scan Count Total |Judgement
Judge.
0:0:2:1:5:8/-:0:3:6:8:0] BCC CR]
Numerical Numerical 2-digit
Calculation 0 Calculation 2 Block Check Code

Judgement JDC001 and Numeric Calculation CAC001 are not output because they are unset.
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4.16 Saving/ Outputting an Inspection Image

Captured inspection images can be saved in PV500, output to a PC through Ethernet, or saved in an attached
SD memory card. Also, you can read the images to change the checker settings and run a test.

Images that can be output/saved are gray images. (Preprocessed images cannot be output.)

4.16.1 About Image Memory

PV500 has multiple memories including the memory to store camera capturing images for inspection and the
one to store images for settings. In addition, you can output and save images to a SD memory card or a PC
connecting with the Ethernet port.

Storage Space of PV500 and External Devices to Store Images

PV500

1 Inspection image memory | The memory to store images captured by camera. Inspection executes
on the images.

2 Test image memory An image in this memory is copied from the latest image of Inspection
image memory. The image is used to make checker setting. Setting
display image to “Memory” in SETUP menu shows the test image.

You can call up the images from the Save image memory (No.3) and a
SD memory card (No.5 and 6) to set checkers and execute a test.

3 Save image memory This memory saves all or some of images stored in the Inspection
image memory during inspections. Up to 498 sets* of images can be
saved. Images are saved during inspections according to the preset

conditions.
SD memory card

4  Image¥Output The images stored in the Inspection image memory (No.1 above) are
saved in this place when outputting them to a SD memory card during
inspections.

5 Image¥Backup¥Test The images stored in the Test image memory (No.2 above) are saved
in this place. You can save them only when an inspection is stopped.

6 Image¥Backup The images stored in the Save image memory (No.3 above) are backed

up in this place.

Ethernet (PC etc.)

7  The folder specified by The images stored in the Inspection image memory (No.1 above) can
Image Receiver be output in Ethernet port during inspections. In this case, the PC
requires the designated software "Image Receiver" which specifies a

destination folder.

*) The number of sets of images can be saved varies depending on the combination of camera type and the
number of them.

. When using only Quad-speed camera or Ultra compact camera

Number of cameras 1 2 3 4
Number of storable images (unit: set) | 498 299 195 143

. When using only 2-mega camera
Number of cameras 1 2 3 4
Number of storable images (unit: set) | 86 36 20 11

. When using 2-mega camera with Quad-speed camera or Ultra compact camera
Number of Quad-speed cameras/ 1 2 3
Ultra compact cameras
Number of 2-mega cameras 1 2 3 1 2 1
Number of storable images (unit: set) | 73 33 18 62 30 54

M Refer tol

For information on the setting of destination of print screen, refer to section 3.2.5 (page 48).
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Image Memory Map

PC etc.

‘
Qutput through
Ethernet interface

(C)

Save Image

PV500

Inspection Image Memory

Co c1 c2 C3

(B)

Copy to Test Image
(Auto or select)

(Auto or select)

Test Image Memory

co C1 c2 Cc3

(D

Read Image <F1>

Save Image Memory
Image No.000

co c1 c2 c3

Image No.001

co c1 c2 Cc3

Max. 498 (1
(ImageNo.000-497)

SD memory card

(¥¥Panasonic MEW Vision¥PV500¥Image¥)

A

Image Output
(Auto or select)

Save Image
<F1=>

©
(H

Read Image
<F1>

Read Image <F1=>

@
D

Save Image Memory

' Qutput

Folder (Date and time)  ""age h,

YYMMDDHHMMSS | —-Image_C0_0000001 bmp

I-Image_C1_0000001 bmp
I Image_CO0_0000002 bmp
I-Image_C1_0000002 bmp
[-Image_CO0_0000003 bmp
I-Image_C1_0000003 bmp
I
YYMMDDHHMMSS | —1-Image_C0_0000001 bmp

t-Image_C1_0000001 bmp
I~ Imaga_C0_0000002 bmp

l
; I Image_C1_0000002 bmp

Up to capacity limit of a SD memory card

B Backup¥Test

Image file

o g?_ggggmp Image No.000
e} ool o1 [ee oo
= amp

B gg}-gmg Image No.001
F&aim  [co[ ot [cz[ea]

et

[ &U_0U2.6mp 7 image No. 002
'm‘mm”}
I C27002.bmp ci|cz2|c3
P EIEIEED

Max. 1000 sets
(Image Mo. 000 - 999)

L

—
a Backup

Folder Image file
00 |- co_o00.bmp

[ 1-000.bomp |, ""RIeN0-090
- C27000 bmp
- C37000.bmp
—g(]l_ggj:.gmli ImageNo.001
-C1-001.omp | |,
Fermemel o[ [ a
C3_001.bmp 1 iy 498 sets (1
01|~ co_ooo.bmp '

L C0-001 bmp (Image No.000 - 497)

: - C0_002.bmp

: - C0003.0mp

| - C0_004.bmp
- CO_005.bmp

g

*1) The number of sets of images can be saved varies depending on the combination of camera type and
the number of them.

M Refer told

Tlolnimlclofwl>)

: Chapter4.16.2, page 265
: Chapter 6.2.2, page 312
: Chapter 4.16.3, page 265
: Chapter 4.16.4, page 266
: Chapter 4.16.3, page 265
: Chapter 4.16.4, page 266
: Chapter 4.16.4, page 267
: Chapter 4.16.4, page 266
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4.16.2 Saving Images into External Device

Displaying “Image Output” Setting Window

1. Select "ENVIRONMENT" > “Input/Output”
from the menu bar.

2. Select “Image Output” in “Input/Output”
setting window.

Specifying a Camera Image to Output
You can set images to output or not by a camera.

1. Select “Yes” in "Camera No.0 Output" of “Image Output”.

Doing so makes setting that an inspection image of camera No.0 is output.

2. Inthe same way, set a Camera No. to “Yes” to output its image.

Selecting Destination

1. Select a “SD Card” or “Ethernet” in
“Destination”.

>
When outputting through Ethernet to a PC, the port
number of PV500 is “8602”".
The special software for image receiving, “Image
Receiver” needs to be installed in the PC.
You can download the Image Receiver from our web
site described below.
http://Panasonic-denko.jp/ac/e/

Downloading the software requires a user information
registration.

TFERATIon EMMIENNN TTFE  IWGFECTION GAVE/FEAD THOL ETF
Syalem Sellings _ Camiia Calag
Parallel 10 Deslinalisn E
Parallel 150 Dufpul Dalpul Condi | ioas TR
— Seriat | Intarval [ H
__Demiia) Gutest | oy 0 putput o r
EENSNE ., o] Buiput o -]
e _IH“ Mewory | pomara He.2 Butput b2 B
_ Print Screm | ooy we.3 Muiput L3 B
File Header Toaga_
Additional Inforsation 0 Benw
Mdditional Information | Bann
Additional Information 2 Bane
Additional Information 3 Mane
Dvarurite .23 B
Mo of Felders L]
EER signal 08 ai Dstput Error [ |
Forced Outags s Ostpul Error |
OFERATION IENNIRENEN T7FE |WEFECTION  SAVE/READ  TOOL T
Syalem Sellings _- Camiii Calag
Parallel 150 Deslinalisn @
Parallel 150 Dufpul Dulpul Condi lioas BT Iatereal
—Serisd | [ H
__Oemeral Oulpat | Camara Mol Dulpul 2 g
ST ., .1 Outpul o .
e _IH“ Mewory | pomara Me.2 Butput b2 E|
_ Print Screm | ooy we.d Buipul .23 =]
Fille Header Toaga_
Mdditional Inforsation 0 Baner
Mdditional Information | Bann
Additional Information 2 Bane
Additional Information 3 Mane
Dwarur i e s E|
Wo. of Felders L]
EER signal 08 st Dwtput Error [ |
Forced Outags st Ostpul Error |
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Outputting to a SD memory card

A folder named as date and time (YYMMDDHHMMSS= year, month, day, hour, minute, second) is created in
the following path of a SD memory card and image files are saved in it.

¥Panasonic MEW Vision¥PV500¥Image¥Output¥

Initially, decide the number of folders to save images. When using a SD memory card with PV500, it has a limit
that up to 100 files can be saved in per folder. Thus, the specified number of folders by 100 files can be saved.
Select either overwriting from older files or terminating image saving when the number of files reaches the
saving limits.

1. Select "No. of Folders”.
The default is “10” and the range of available value is “1 to 1000”.

2. Set "Overwrite".
[No] (Default):  Terminates image saving.

[Yes]: Deletes the oldest folder and all images stored in the folder, and creates a new folder to
continue saving.

Outputting through Ethernet

When the PC has an error, such as uninvoked Image Receiver and disconnection of cables, images cannot be
output correctly. Decide the operation of PV500 in such case.

When "Output Conditions" is set to "Command Reception", two items described below cannot be selected. In
this case, if outputting an image failed, ERROR1 signal will be output.

1. Set[ERR signal ON at Output Error].
To turn on the ERRORQO signal when an error occurs, select “Yes”. (Default: No)

2. Set [Forced Outage at Output Error].

[No] (Default): Continues the inspection.

[Yes]: Terminates the inspection. Confirm the connection following the displayed message.
When outputting Synchronously, images can be resent.

Selecting Output Condition
Other than outputting by an inspection, images can be output when the specified conditions are fulfilled.

1. Select a condition to output images in “Output Condition”.

[All Images](default): Images are output at every inspection.

[NG Judgement]: Images are output when the judgement selected in “Image Output” is NG.
(If any condition is not specified, no image is output.)

[At Interval]: Images are output per the specified number of inspections.

[Command Reception]: Images are output when receiving the certain signal* from external device.

* The signal of "Output Latest Image" assigned to one of ASSIGN 0-5.
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2. Setan interval in “Interval”.

(This is the item to set when you select "At Interval" in Step 1.)

The range of available value is 2 to 10000.

Specifying “10” outputs an image at the first inspection, and then outputs every ten inspections as 11th time,
21st time, 31st time...

Set image output timing. There are two settings; not to execute the next inspection until image output is
complete, to output images while PV500 is able to output them. The latter setting may not output a part of
specified conditions.

Selecting Output Timing

Set the timing to output images.

There are two settings; to output images every time one inspection is executed, to output images while PV500
is able to output them until the start of the next inspection.

Refer to page 314 for details.

Selecting Additional Information for a File Name
A file name of image consists of the following information.

Header: Up to eight characters can be specified.

Additional information 0-3:  Four types of information can be added.
Type No.: Type No. (000 - 255) when the image is captured.
Date: The date (yymmdd) of built-in calendar of PV500 when the image is captured.
Time: The time (hhmmess) of built-in calendar of PV500 when the image is captured.

Total Judgement:  Total judgement of the image (OK/NG)
* Total judgement is other than OK/NG, such as NJ = Unset

Scan Count: Scan count: 7 digits
Camera No.: CO - C3 (2 digits) Number of the camera which captured the image.
Image No.: Seven digits of number which is automatically added.

! Bt aa it i Gl 4

1. Enter “File Header” with the software

keyboard. | it o il Tatarea) g
{ Indsreal | ]
Default: “Image_" | Camers Be.0 Mutpul W E|
| Eamern Ma. | Dbl ™ __|
- Camery Bw, T Dulpul [ S C|
2. Select an item from four types for “Additional P .:.-..:.1 pueipnt ’:‘ .
] ) —
Information 0” to “Additional Information 3”. bl tional Lnfarmabiom 0 s ]
Select "None" when no additional information is e e T b
needed. b tisnal adarmation 3 _-!_'
Example) el pist e
Fl shgnal B9 a8 Daipsd Erour |
Fuerwd Maimes m Ouipad Erowr _j

Setting and Condition: File Header: Image_
Additional information 0: Type No. (=50)
Additional information 1: Date (=20071215)
Additional information 2: Total Judgement (=NG)
Additional information 3: None
Camera No.O
Scan Count 100
File Name: Image_050_071215_NG_C0_0000100.bmp

Maximum number of digits for a file name is 50.
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4.16.3 Saving Images in the Image Memory of PV

The image memory of PV (see page 261, Memory Map - B) saves up to 498 sets of images, considering a
set as two images of camera 0 - 1 for 2-camera type, and four images of camera 0 - 3 for 4-camera type. This
image will be cleared when you cut the power of PV500. When you need to save the images, back up them in a
SD memory card or a PC employing PVWIN.

e The maximum number of saving sets varies depending on camera type and its combination.

e If the number of saving images reaches the upper limit of the image memory capacity before the number
becomes the maximum number of sets, no more images can be saved. In the case, it overwrites images
from older one or terminates image saving.

e Images are stored from No.0 of Save Image memory in ascending order. The larger image number is the
more newly saved image.

e Backing up the images of the Save image memory to a SD memory card and clearing the data of Save
image memory can be executed also by inputting I/O signal or sending a command from an external

device.

- See page 349 about backup by inputting an 1/O signal (ASSIGN signal).
- See page 370 about backup/delete by sending a command.

1. Select "ENVIRONMENT" > “Input/Output”

from the menu bar.

2. Select “Save Image Memory” in
“Input/Output” setting window.

3. Select a condition to save images in “Saving

Condition”.

[No] (Default):
[Al]:
[NG Judgement]:

N |
— Parablel L0 | oing condition
Parallel |40 Dulpsl
Serial
Gemaia | Dulpui
Image Dihpast

Prink Ecreen

FERE

Syslen Sellings

Parallel |0 Dulput

VESREAD L

Camira

Calar

o 7]
3
i

NG Judgesent

No image is saved.
All inspection images are saved.

Images are saved when the result of judgement expression specified in “Save
Image Memory” is NG. (If any condition is not specified, no image is saved.)

4. In“Overwrite”, select an operation when the saved images reach the limit of the number or the

memory.
[Yes] (default):
[No]:

Continues to save images overwriting the older images.
Terminates image saving. (Inspections will be continued.)

5. After setting is completed, press the CANCEL key.
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Backing up Images in Save Image Memory to SD
Memory Card

1.
2.

Select “SAVE/READ” from the menu bar.

Select “Save Image Memory”.

Backup of Save image memory to a SD memory card cannot be executed during operations (in RUN
mode). Selecting “Save Image Memory” during operations displays a message. Select “YES" to stop the
operation.

OR[N D TR T K

] Swew Soiling Data | Bead Solling Bats | SAvRRIRERINGRIRI © 1
Specify a folder number of the SD memory card TR SIE.T0.917 MBytes | RUN: Type  Me.00D
to save. [ Mo miceli) | lats | P ——

*__j

o

00 to 99 are available.

Specifying it displays a confirming message. i

If you specified the number where image data -

already exists, the message to confirm overwriting 1 |

appears. L Do you wanl 1o 3awe (ke data to (he selected area?
Select “Yes”.

After the saving is complete successfully, a message appears. Press the ENTER key to close.

Clearing Images of Save Image Memory

[ el ¥ W [ ¥
Savw Tetting Duls | Ewad Telling Dafs  Save lssgs Wesary  Clesr Dsags Messry

Select “SAVE/READ” from the menu bar.

BN Ty Ba. 000
TP Troe o, 000

Select “Clear Image Memory”.

A confirming message appears.

Al imape mesariex will b cleared, daw you wared

Select “Yes”.

T | e

Clearing is executed.

4.16.4 Operation of Test Image Memory

The Test image memory (page 261, Memory map - 2) calls up images from the Save image memory or a SD
memory card in SETUP menu to set checkers and execute a test.
To operate the Test image memory, use Image Menu displayed by pressing the F1 key in SETUP menu.

Calling up to Test Image Memory

The images saved in the following three areas can be called up to the Test image memory.

@ Image memory: Read from the Save image memory of PV500.
0 Memory image in SD: Backup images in a SD memory card (folder = ¥Image¥Backup¥00-99)
0 Test image in SD: Test images in a SD memory card (folder = ¥Image¥Backup¥Test)
Scroll |
1. Press the F1 key to display Image menu. Magnification |
Full Screen |
2. Select "Read Image™.
Save Image
The window to select the reading source appears. g |
Read Image |
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3.

Specify a reading source.

When you specify “Image Memory in SD”, then specify a
folder number.

Select an image number to read.

As the lastly saved image* appears, change image
numbers observing the display and specify the desired
image number.

(*) The larger image number is the more newly saved
image. The smaller image number indicates the older
image.

Select “Read”.

The specified image is called up.

3 Note

OPERATION EWVIRONMENT TYPE  INSPECTION

Save Setling Data Read Satting D4

Read from Image Memory |

Test Image in 30 ||6,8
Image Memory in SO |

FalTern UTspIay |

scroll
Magnification
Full Screen

Save |mage
Read Image

Image Musher

Cammia 0

Bl 1

I'uau 1 Caméia 7 Camaii 3

1&00- 1790

Eewid

In the following case, a message "Reading image failed." appears, and images cannot be read.
- In the test images saved in the selected image number, there is an image of the camera number that
has been set to "Unused" for "Camera Type" under "Camera" in PV500.
Example) In the above example, there are the images of camera 0 and camera 2 in Image number 1.
If either camera O or camera 2 has been set to "Unused", reading the images cannot be performed.

Saving Images in Test Image Memory to SD Memory
Card
The images in the Test image memory can be saved in a SD memory card.
This operation is useful to pick up necessary images among the images saved in the Save image memory of

PV500 and to save them.
Save Image |
1. Press the F1 key to display Image menu. Read Image I
2. Select “Save Image”. S _
HERATION ] e G o T T
The window to specify a saved image number in Save Selling Data | Head Sefting Dala  Save Image Memory | Ciear Ima
the SD memory card appears. 30 Card Froe Space 536,870,912 Byles BUM: Type Moo DOD
=_ﬂl—J SETUP: Type Ma. 000
|
. R [}
3. Specify the destination number. oF
The confirmation message appears. ::::'
00%
nos
4. Select “Yes”. — Bo you wanl Lo save the dala fo 1he selecied area?
After the saving is complete successfully, a  F— fes | Wo |

message appears. Press the ENTER key to close.
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4.17 Reading/saving Setting Data (Save/Read)

The settings set in SETUP menu and RUN menu can be saved. The information existing in the execution
memory can be saved in the saving memory of PV or a SD memory card except certain data*. This information
is “Setting data”.

*The data to be specified in [TOOL] > [General] is individual information for each PV500 and saved in the
different area from the Storage Space of PV500. You cannot save in a SD memory card or copy into another
PV500.

Where to Save the Setting Data
The conditions in the execution memory are temporarily called up to execute programs and are not saved in the
memory.
Regarding types No.0 - 255 as a set of data, PV500 saves the data in “Storage Space in PV500”. The data can
be saved also in a SD memory card.

Every time PV500 starts up, it reads a set of data from the storage space in PV500 to the execution memory.
And then, PV calls up a product type from the data to set inspection conditions and to execute inspections.

Storage Space in PV500 Execution Memory SD memory card (Max. 32 GB)
(Max. 470 MB) ¥¥Panasonic MEW Vision ¥ PV500 ¥
SetData

Read data of Read data of
: ified number

+ Environment data
» Type 0-255 (Max.8MB)
 Template area for...
Camera 0+1(Max.20MB)
Camera 2+3 (Max.20MB)

* Environment data
* Type 0-255 (Max.8MB)

+ Template area for...
Camera 0+1(Max.20MB)
Camera 2+3 (Max.20MB)

» Environment data

* Type 0-255 (Max.BMB)

» Template area for...
Camera 0+1(Max.20MB)
Camera 2+3 (Max.20MB)

Specify number and save Specify number and save

4.17.1 Saving Setting Data

This function saves data of 256 product types and environment data set in the execution memory into the main
memory or a SD card.

FTRATI0N  DwvDEeaaln]  Tof  DaSPECT (0w NN 1Oy
Read Zetling Dala Save Image Mepory

1. Select "SAVE/READ" from the menu bar.

Save lofitorage Space in PYRO0 -

Free B Bytes
2. Select "Save Setting Data". I
The setting data saving window is displayed. u J

3. Select “Storage Space in PV500” (or “SD Card”) for ()
“Save to”.

Saving data. Please wait a moment.
4. Select the list and "No." to save. 1,665/7,368

Saving is executed. _ Mort |

An overwrite confirmation message appears if data already exists. Select [Yes] to overwrite and [No] to
save another area. To stop saving during the process, select "Abort". In this case, the destination area No.
will be cleared when the destination is the storage space in PV500. When it is a SD memory card, the
original data will be held.
When saving the data is completed, the saved information is displayed.

- Size (KB): Size of the setting data

- Version of the data created: Version of PV500 where the setting data was created

- Date: Date and time when the data was saved. The information of data and time is referred from the

calendar of PV500.
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4.17.2 Reading Setting Data

The setting data registered in the Storage Space in PV500 or a SD memory card can be called up to the
execution memory. The setting data that has been stored in the execution memory will be overwritten. Before
reading, save the setting data as necessary.

1.
2.

Select "SAVE/READ" from the menu bar.

Select "Read Setting Data".

The setting data reading window is displayed.

Select “Storage Space in PV500” (or “SD card”) for
“Read From”.

Select the list and the data to read. Reading is
executed.

Reading is executed.

To stop reading during the process, select "Abort". In
this case, the data of Type and ENVIRONMENT will be
initialized.

Pead Frem Slorage Space in PYadd) =

S0 Card

FERATION EWWlRORMENT  T/FE  INSFECTION |ENEEREERDN 1oL

Save Selling Dala m Save |lnape Mensiy

al ) [T 008015 =34 0206
L) L1 1.0 200711015 F3:09:04
[ix] 14z [E] 200TS1115 1T=25:06
[I1] a65 1.100 200857 1423214
L]

[0

ar

[

[1+]

Abort

Reading data. Please wait a moment.

2,305/2,368

Compatibility of Setting Data

Version

When reading the setting data created in the later version of PV500 than the current one, the data may not be
read depending on the version where the data was created. The compatibility of setting data in each version is

as follows:
Current version Readable setting data
Ver.2.0 Ver.2.0 or older
Ver.1.60 Ver.1.60 or older
Ver.1.50 Ver.1.50 or older
Ver.1.40 to 1.43 Ver.1.43 or older
Ver.1.30 Ver.1.30 or older
Ver.1.20 to 1.22 Ver 1.22 or older
Ver.1.10 to 1.14 Ver.1.14 or older
Ver.1.02 or before Ver.1.02 or older

Camera Type

The data of PV500s with different camera types are compatible.

Two-camera type product can read the setting data created by 4-camera type, and vice versa.
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4.17.3 Deleting Setting Data

To delete the setting data registered in the Storage Space in PV500 or a SD memory card, follow the procedure
below. You cannot delete multiple data. Delete one by one.

1.

6.

Select "SAVE/READ" from the menu bar.

Select "Save Setting Data".
The setting data saving window is displayed.

Select “Storage Space in PV500” or “SD Card” for “Save to” where the data to delete exists.
Select the list and move the cursor onto the data to delete.

Press the FUNC key and select “Delete” from the displayed menu.

The pop-up menu appears on the upper left of the window (under "Free Space").

OPERATION ENVIRONMENT TYPE INSPECTION DSAVEZREADY TOOL SET
Read Setting Data | Save Image Memory \ Clear Ima

Save to|SD Card ©

Free Space 933,642,240 Bytes

@B "5 7c (k) [Version of data created| . Date |
00 144 1.020 2007/04/07 17:56:12 =

01 80 1.020 2007/11/15 20:22:12

- 1020 2007/11/15 20:22:38
03 144 1.100 2007/11/15 20:46: 14

Select “Yes” following the displayed message.

The setting data is deleted. If you select “No”, deleting is not executed.
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4.18 Displaying Data on the Screen and Updating Settings (Data R/W)

In RUN menu, inspection results (judgement, data, execution time, etc.), setting values (parameters of

checkers, etc.), information of PV (calendar, system register value, etc.) can be displayed. This is Data R/W

(Read/Write) function.
The displayed value can be modified for some data.

The data is displayed on the Data R/W sheet. Up to
four sheets of data can be set and displayed per
type and a sheet can show up to 80 items (5
columns x 16 rows).

4.18.1 Setting Data R'W

Register data in Data R/W sheet. The sheet is made up by cells displaying items. Up to 80 cells can be set. (5

columns x 16 rows)

Setting Cell Number of Data R/W Sheet

Set the number of cells by specifying the number of columns and the number of rows. The settable range is 1

column x 1 row to 5 columns x 16 rows.

1. Select "TYPE" from the menu bar.

The menu appears.

2. Select "Data R/IW".
“Data R/W” setting window is displayed.

3. Select a sheet number of Data R/W to set.

4. Press the FUNC key and select “Number of
Cells” from the pop-up menu.

The window to set the number of cells appears.

5. Enter the number of columns and rows and
then press the CANCEL key.
The specified number of cells are displayed.

The number of cells is counted from the upper left.

FOATIN Do ieaais ) SACTIN  Sniada T C

Selecl Tyow Ty Seliing  Wacker Displey  |RRIBGIRNRIN Tni lial
Wk o8 Calls

[T

[T

Data B 3 |
ATIM  Ewviaracs] WREN [RFELIDN  LWEEMD T =
Selecl lyps Ivee Sebling Marker Diselay Bala Imilin

|

flata B | | ]

[MTE

bata W 3 |

Wumbsid of Columns
Wumtser of Bows

When setting the number of columns to “3”, the 4th column and after will be deleted even though data has
been registered in them and the data also will be deleted. Note that setting the number of columns to “4”

or more again cannot restore the deleted data.
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Registering Data in Data R/W Sheet

1. Select a sheet number of Data R/W to

2.

register data in Data R/W setting window. B r'?;; L Iypﬁc m}'.'n'.. '_"m:.}. = s L
Select a cell to register data. Mata BV 1| _I
. . . L LY E—
The item selecting window is displayed. 0y z—
1w 0 ;:r = |
i GLre—
- For the information of settable items, B8 B ke win. ||
refer to page 275. = % S
- When the settable items in the list are 5 ==
displayed in gray (when the color setting i
is the default), it shows that those £
parameters are not available or the =
results do not exist. p—
For example, the scan pitch in the Featurs Extraziisn->000--Farameter-riadgtant Linils
parameters of gray edge is only

available when the shape of the area is
"Plane". When the shape is "Line",
"Scan Pitch" is displayed in gray.

Select data to register.

Depending on data type, details including checker number or parameter are needed to be selected.

Follow the window display.

For some checkers, the list of result types is displayed on multiple pages. Tilt the ENTER key left or light

to change the page.

The description field shows the detail of registered data after registration.

Now you completed registering data. Set the following two items as necessary.
- Character alignment: Display position of characters in a cell
- Overwrite permission: Setting to permit overwriting data in RUN menu

Data with value after decimal point is displayed
3-digit after the point. The display digits after
decimal point can be changed from the pop-up
menu displayed by pressing the FUNC key.

In Connector (Binary Window), Connector (Gray
Window), Connector (Gray Edge), you can register
some types of data into Data R/W sheet from the
setting windows. Refer to the description of each
checker for details.

[ et

Bigit after Decimal Foind

I"'IHI B 2
Mata B/W 3 "

o he
1 digin
i dimite
=1 digits

Dalein
Delete ATl

Character Alignment and Overwrite Permission

1. Press the FUNC key and select “Alignment” from

the pop-up menu.
Select from Right (default), Center, and Left.

Select "Overwrite" from the same menu.

Every time you select “Overwrite”, permission status
switches between on (checked) and off (unchecked). In
the default setting, overwriting is permitted.

Husdsr of Callg

[Data R/W 0|
Data R 1

Data R/ 2

Dats R/ 3 -

Al i graand v Cortar
Digit after Decimal Paint » Left

LAY

Copy

Delete
Do lete AL

This item is selectable only when you select the registered data that can be overwritten such as

parameters of checkers.
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Copying a Cell
To copy the data registered in a cell to the other cell.

1.

Select the cell that you want to copy and press the FUNC key.

The pop-up menu appears.

Select "Copy".

Select the cell that you want to paste and press the FUNC key.

The pop-up menu appears.

Select "Paste".

Copying is executed.

Selecting Judgement Display

Display of Judgement can be changed. This setting is common for all Data R/W sheets. You cannot select
separately for each sheet or cell.

1.

2.

Select the cell you have set a judgement in and Number of Cells ]‘ ——
press the FUNC key. Then, select “Judgement b Gl : OK/NG/ER
Display”. Al i grment v :
| L]
w
Select "1/0/E" or “OK/NG/ER”
Copy

Judgement 1/0/E OK/NG/ER t

OK 1 OK Delete

NG 0 NG Delete All

Error E ER

Deleting a Cell, Clearing a Whole Sheet

1.
2.

3.

Select a sheet number of Data R/W.

Select the cell you want to delete and press the FUNC key.

The pop-up menu appears.

To delete only the selected cell, select “Delete”, and to delete a whole sheet, select “Delete All”.

The confirmation message appears. If you select "Yes", the registered data of a cell or a whole sheet are

deleted.
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4.18.2 Data R/W in RUN Menu

Data R/W 0 -3 are displayed in the designated window, Data R/W 0 window - Data R/W 3 window. In RUN
menu, the following operations can be done; selecting a window to display, changing the position and size, and
displaying frame (rule lines).

Refer to Chapter 5.3.2 Arranging Layout (page 300).

Displaying Data R/IW

1. Select "VIEW" from the menu bar in RUN menu. |EEERAL A, R I S
Type Wa,l el _I T
The menu appears. ! Ll priaes
Window Trarsparency (FUM merg) o018 RO
Data R 2
Findow Seguence Drder Data R 3

2. Select "Data RIW".
Marked off Data R/W window is displayed and others are not displayed.

3. Select a window number of Data R/W to display.
The selected number of Data R/W window is marked off and displayed.

Asterisk symbol (*) shown in a cell indicates that not all digits of the value can be displayed within the width
of the current cell. Adjust the cell width to display the all digits.

M Refer told

In RUN menu, you can change the outlook of Data R/W including the window size and cell width. Refer to
page 302 for details.

To hide the displayed Data R/W window
Select "Data R/W" from “VIEW” menu and select the number of Data R/W window to hide.

Changing Values Using Data R/W

While displaying Data R/W window, you can change the data registered in Data R/W. (Some data cannot be
changed such as results.)

It is helpful to execute inspections changing values frequently (when introducing PV500), or to permit changing
some limited values (when using password for limitation of switch to the SETUP menu to prevent to change the
setting data by mistake).

If any parameter other than values is registered in Data R/W, it will be replaced with a value to display. The item
name will not be displayed. When changing the setting, the item name is displayed in the subwindow.
Example) When the preprocess group selected in a checker has been registered in Data R/W

Preprocess Display in Data R/'W
No 0
A 1
B 2
C 3
D 4
E 5
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Press the F1 key (“Select Window”) in RUN menu.

Select a Data R/W window where the data you want to
change is registered.

The Data R/W window is displayed and you can select a
cell.

Select a cell where the data to change is registered.

Selecting modifiable cell displays the modifying window. If
you select the cell where the data cannot be changed is
registered, nothing appears.

Select or enter value and fix.

Now you completed the modification.

OPERATION E

Screen 0

Data R/W O
Data R/W 1

MAIN MEWU

SUDGEMENT

0.00 SN

|

mEoaw

To save the changed value, select [TOOL] -> [Save Setting Data] of the menu bar.

If you cut the power or read the setting data in SETUP menu before saving the changed data, the data is

cleared and the values are replaced to the previous ones.
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4.18.3 Registerable ltems

The data that can be registered in cells of Data R/W are listed below.

“Yes” in the “Change” column indicates the value of the cell is modifiable from Data R/W sheet.

The columns of Position Adjustment and Area Size Adjustment show that the item can be registered in
Data R/W or not, when they are used for the adjustments.

Items that can be registered in Data R/W

Statistics group
A number is indicated in "Statistics" column for statistics items. See below.

No. Numeric Statistics All Statistics OK Statistics NG Statistics
2 Statistics of checker results Minimum OK Judge. Min. NG Judge. Min.
If the checker is OK, calculates “All Statistics” Maximum OK Judge. Max. NG Judge. Max.
and “OK Statistics”. If the judgement is NG, Average OK average NG average
calculates “All Statistics” and “NG Statistics”.
Range OK Range NG range
Variance OK Variance NG Variance
3 Judgment Statistics Scan Count OK count NG count
If the checker is OK, calculates “All Statistics” (Judgment
and “OK Statistics”. If the judgement is NG, Count)
calculates “All Statistics” and “NG Statistics”.
When referring the statistics of
judgments(JR/JD) during in RUN mode, the
latest result is referred.
Checker

Position Adjustment (PAC)

Change Statistics

Parameter Base Checker Parameter No.0-3 *1) Yes No
Result Judgement No 3
Inspection time No 2
Base Position X No 2
Base Position Y No 2
Base Position Theta No 2
Adjustment Amount X No 2
Adjustment Amount Y No 2
Adjustment Amount Theta No 2
Detect Position X No 2
Detect Position Y No 2
Detect Position Theta No 2
Base Judgement Results No 3
Base Inspection Time No 2
Base X-Coordinate No 2
Base Y-Coordinate No 2
Base Proj. X Axis No 2
Base Proj. Y Axis No 2
Area Size Adjustment (AUC) Change Statistics
Parameter *2) Yes No
Result Inspection time No 2
Judgement No 3
X coordinate No 2
Y coordinate No 2
Proj. X No 2
Proj. Y No 2

*1) Applies to the items that “Position Adjustment - Base checker” column is “Yes” for each checker
*2) Applies to the items that “Area Size Adjustment” column is “Yes” for each checker
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Line (LIC) Change Statistics
Parameter  Area Area Setting (Refer to p.286) Yes No
Setting Area Size Adjustment (Refer to p.286) Yes No
Inspection  Preprocess Yes No
Conditions  gSlice Level Yes No
Filter Yes No
Count Pixel Color Yes No
Count Object Color Yes No
Min. Object Size Yes No
Min. Gap Size Yes No
Judgement Max. No. of Pixels Yes No
Limits Min. No. of Pixels Yes No
Max. No. of Objects Yes No
Min. No. of Objects Yes No
Result Judgement No 3
Inspection time No 2
Pixel Judgement No 3
Object Judgement No 3
No. of Pixels No 2
No. of Objects No 2

Binary Window (BWC)

Change Statistics

Parameter Area Area Setting (Refer to p.286) Yes No
Setting Area Size Adjustment (Refer to p.286) Yes No
Inspection  Preprocess Yes No
Conditions  glice Level Yes No
Target Yes No
Filter Yes No
Judgement OK Judge. Max. Yes No
Limits OK Judge. Min. Yes No
Result Judgement No 3
Inspection time No 2
Area No 2
Gray Window (GWC) Change Statistics
Parameter  Area Area Setting (Refer to p.286) Yes No
Setting Area Size Adjustment (Refer to p.286) Yes No
Inspection  Preprocess Yes No
Conditions
Judgement OK Judge. Max. Yes No
Limits OK Judge. Min. Yes No
Result Judgement No 3
Inspection time No 2
Gray Average No 2
Binary Edge (BEC) Change Statistics Pos. Adj. - Area Size
Base checker Adjustment
Parameter Area Area Setting(Refer to p.286) Yes No No Yes
Setting Area Size Adjustment (Refer  Yes No No —
to p.286)
Inspection Preprocess Yes No Yes Yes
Condition Slice Level Yes No Yes Yes
Edge Condition Yes No Yes Yes
Detect Position Yes No No No
Filter Yes No Yes Yes
Search Filter Yes No Yes Yes
Method Width Yes No Yes Yes
Judgement  OK Judge. Max. Yes No No No
Limits OK Judge. Min. Yes No No No

277

suonipuod uonoadsu] Buiyesgs |2kl



suonjipuo) uondadsu| Buipegge 77 0EN)

Binary Edge (BEC) Change Statistics Pos. Adj. - Area Size
Base checker Adjustment

Result Judgement No 3 Refer to the  Refer to the
Inspection time No 2 items of items of Area
; Position Size
)r\ioc'ozfrg:; P;Zts Eg ; Adjustment Adjustment
- (PAC) (AUC)
Y coordinate No 2
Detect Color No 2
Proj. X No 2
Proj. Y No 2
Gray Edge (GEC) Change Statistics Pos. Adj. - Area Size
Base checker Adjustment
Parameter  Area Area Setting (Refer to p.286) Yes No No Yes
Setting Area Size Adjustment (Refer Yes No No -
to p.286)
Inspection  Preprocess Yes No Yes Yes
Conditions  Scan method Yes No Yes Yes
Edge condition Yes No Yes Yes
Edge Threshold Yes No Yes Yes
Detect Position Yes No Only “Font
and Peak”
Search Scan Pitch Yes No Yes Yes
Method Filter Yes No Yes Yes
Width Yes No Yes Yes
Average Range Yes No Yes Yes
Judgement OK Judge. Max. Yes No No No
Limits OK Judge. Min. Yes No No No
Result Judgement No 3 Refer to the Refer to the
Inspection time No 2 items of items of Area
No. of Objects No 2 Position Size
X coordinate No 2 Adjustment Adjustment
- (PAC) (AUC)
Y coordinate No 2
Differential Value No 2
Proj. X No 2
Proj. Y No 2
Feature Extraction (FEC) Change Statistics Pos. Adj. - Area Size
Base checker Adjustment
Parameter  Area Area Setting (Refer to p.286) Yes No No Yes
Setting Area Size Adjustment (Refer Yes No No -
to p.286)
Inspection  Preprocess Yes No Yes Yes
Conditions  Slice Level Yes No Yes Yes
Filter Yes No Yes Yes
Target Yes No Yes Yes
Sorting Yes No Yes Yes
Sorting Order Yes No Yes Yes
Search Labeling Yes No Yes Yes
Method Boundary Yes No Yes Yes
Perimeter Yes No No No
Projection Width, Height Yes No Yes Yes
Principal axis angle Yes No No No
Fill Holes Yes No Yes Yes
Extraction = Max. Object Area Yes No Yes Yes
Condition  Min. Object Area Yes No Yes Yes
Max. Proj. Width Yes No Yes Yes
Min. Proj. Width Yes No Yes Yes
Max. Proj. Height Yes No Yes Yes
Min. Proj. Height Yes No Yes Yes
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Feature Extraction (FEC) Change Statistics Pos. Adj. - Area Size
Base checker Adjustment
Judgement OK Judge. Max. Yes No No No
Limits OK Judge. Min. Yes No No -

Result Common Judgement No 3 Refer to the Refer to the
Result Inspection time No 2 items of items of Area
Individual No. of Objects No 2 POS|t|0n S|Ze
Result 1: Area No 2 Adjustment Adjustment
1/2 page - (PAC) (AUC)

Gravity X No 2
Gravity Y No 2
Projection Width No 2
Projection Height No 2
Perimeter No 2
Principal axis angle No 2
Proj. X No 2
____________ Proj. Y No 2
Individual Circumscribing Rectangle No 2
Result 2: Upper Left X
2/2 page Circumscribing Rectangle No 2
Upper Left Y
Circumscribing Rectangle No 2
Upper Right X
Circumscribing Rectangle No 2
Upper Right Y
Circumscribing Rectangle No 2
Lower Left X
Circumscribing Rectangle No 2
Lower Left Y
Circumscribing Rectangle No 2
Lower Right X
Circumscribing Rectangle No 2
Lower Right Y
Smart Matching (SMC) Change Statistics Pos. Adj. - Area Size
Base checker Adjustment

Parameter Area Search Area (Refer to p.286) Yes No No Yes
Setting
Inspection  Preprocess Yes No Yes Yes
Conditions  Detect B/W Reversed Yes No Yes Yes

Template
Angle - Accuracy Yes No No=> Yes
Position
Adjustment
Yes=>
Pos/Rot
Adjustment
Sorting Yes No Yes Yes
Sorting Order Yes No Yes Yes
Template Rotated by 180d Yes No Yes Yes
Ignore Dark Image Yes No Yes Yes
Threshold to Ignore Dark Yes No Yes Yes
Image
Sequence  1st Min. Yes No Yes Yes
Correlation
Max. Count Yes No Yes Yes
2nd Min. Yes No Yes Yes
Correlation
Max. Count Yes No Yes Yes
3rd Min. Yes No Yes Yes
Correlation
Max. Count Yes No Yes Yes
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Smart Matching (SMC) Change Statistics Pos. Adj. - Area Size
Base checker Adjustment
4th Min. Yes No Yes Yes
Correlation
Max. Count Yes No Yes Yes
5th Min. Yes No Yes Yes
Correlation
Max. Count Yes No Yes Yes
6th Min. Yes No Yes Yes
Correlation
Max. Count Yes No Yes Yes
Square Correlation Yes No Yes Yes
Subtractio  Min. Subtracted Size Yes No No No
n
Subtraction Threshold Yes No No No
Filter Yes No No No
Max. OK No. of Subtracted Yes No No No
Objects
Result Judgement No 3 Refer to the  Refer to the
Inspection time No 2 items of items of Area
No. of Objects No 2 Position Size
Detect Template No. No 2 Adjustment Adjustment
Correlation Value No 2 (PAC) (AUC)
X No 2
Y No 2
Angle No 2
No. of Subtracted Objects No 2
Pixels of Max. Subtracted No 2
Object
Proj. X No 2
Proj. Y No 2
No. of Objects (Interim) No 2
Correlation (Interim) No 2
Flaw Detection (FWC) Change Statistics
Parameter  Area Area Setting (Refer to p.286) Yes No
Setting Area Size Adjustment (Refer to p.286)  Yes No
Inspection  Preprocess Yes No
Conditions  Scan Direction Yes No
Search Number of Cells for Calculation Range  Yes No
Method Number of Cells per Shift Yes No
Threshold Yes No
Min. Flaw Size in Cells Yes No
Detect Mode Yes No
Judgement OK Judge. Max. Yes No
Limits OK Judge. Min. Yes No
Result Judgement No 3
Inspection time No 2
No. of Objects No 2
Flaw size No 2
First Cell of Flaw No 2
X coordinate No 2
Y coordinate No 2
Proj. X No 2
Proj. Y No 2
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Connector - Binary Window (CBW) Change Statistics
Parameter Area Area Setting (Refer to p.286) Yes No
Setting Area Size Adjustment (Refer to p.286)  Yes No
Inspection  Preprocess Yes No
Conditions  glice Level Yes No
Target Yes No
Filter Yes No
Set Individually Yes No
Judgement Common Judgement Max. Yes No
Limits Common Judgement Min. Yes No
Individual Judgement Max. Yes No
Individual Judgement Min. Yes No
Result Judgement No 3
Inspection time No 2
No. of Cells No 2
Area No 2
Individual Judgement No 3
Connector - Gray Window (CGW) Change Statistics
Parameter Area Area Setting (Refer to p.286) Yes No
Setting Area Size Adjustment (Refer to p.286)  Yes No
Inspection  Preprocess Yes No
Conditions
Judgement Set Individually Yes No
Limits Common Judgement Max. Yes No
Common Judgement Min. Yes No
Individual Judgement Max. Yes No
Individual Judgement Min. Yes No
Result Judgement No 3
Inspection time No 2
No. of Cells No 2
Gray Average No 2
Individual Judgement No 3
Connector - Gray Edge (CGE) Change Statistics
Parameter Area Area Setting (Refer to p.286) Yes No
Setting
Inspection  Preprocess Yes No
Condition  Detect Direction Yes No
Scan method Yes No
Edge condition 0 Yes No
Edge condition 1 Yes No
Detect Position Yes No
Search Scan Pitch Yes No
Method Filter Yes No
Width Yes No
Average Range Yes No
Connector - Gray Edge (CGE) Change Statistics
Judgement _Max. Judge. Pitch Yes No
Limits Min. Judge. Pitch Yes No
Max. Distance Difference Judgement Yes No
Min. Distance Difference Judgement Yes No
Threshold  Set Individually Yes No
Adjustment  Common Threshold 0 Yes No
Common Threshold 1 Yes No
Individual Threshold 0 Yes No
Individual Threshold 1 Yes No
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Connector - Gray Edge (CGE) Change Statistics

Result Common Judgement No 3
Result Pitch Total Judgement No 3
1/2 page Distance Difference Total Judgement No 3

Inspection time No 2

No. of Cells No 2

Max. Pitch No 2

Min. Pitch No 2

_____________ Average Pitch No 2

Individual Pitch Individual Judgement No 3

Result 1: Individual judgement for Distance No 3
2/2 page  Difference

Pitch No 2

Distance Difference No 2

Area 0: X-Coord. Edge No 2

Area 0: Y-Coord. Edge No 2

Area 0: Edge Differential No 2

Area 1: X-Coord. Edge No 2

Area 1: Y-Coord. Edge No 2

Area 1: Edge Differential No 2

Change Statistics Pos. Adj. -

Smart Edge (Circle) (SEC) Base checker

Parameter Area Area Setting (Refer to P.286) Yes No No

Setting Area Size Adjustment (Refer to Yes No No
P.286)

Virtual Preprocess Yes No Yes

Circle Detection Method Yes No Yes

Detect Edge ratio used Yes No Yes

Condition Execution Mode Yes No Yes

Base Angle Yes No No

Result No. Assignment Yes No No

Edge Detect Scan Direction 0 Yes No Yes

Condition Scan Method 0 Yes No Yes

Edge Condition 0 Yes No Yes

Edge Threshold 0 Yes No Yes

Detect Position 0 Yes No Yes

Filter O Yes No Yes

Width 0 Yes No Yes

Averange Range 0 Yes No Yes

Scan Direction 1 Yes No No

Scan Method 1 Yes No No

Edge Condition 1 Yes No No

Edge Threshold 1 Yes No No

Detect Position 1 Yes No No

Filter 1 Yes No No

Width 1 Yes No No

Averange Range 1 Yes No No

Judgement  Denoising 0 Yes No No

Limits Denoising Range 0 Yes No No

Denoising 1 Yes No No

Denoising Range 1 Yes No No

Meas.: Radius* Maximum Yes No No

Meas.: Radius* Minimum Yes No No

*) The name varies depending on Detect Mode.
- When selecting "Width": Max.: Width (Min.)"
- When selecting "Diameter": Max.: Dia. (Min.)"
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Smart Edge (Circle) (SEC) EEE e
Max. Standard Deviation Yes No No
Min. Standard Deviation Yes No No
Max. Circularity Yes No No
Min. Circularity Yes No No
Max. Unused Edge Cnt. Yes No No
Result Detected Max. Measurement No 2 Refer to the
Result: 173 Min. Measurement No 2 items of
page Average Measurement No 2 Position
Standard Deviation No 2 (AF?ALg;ment
Max. Angle No 2
Min. Angle No 2
Center X0 No 2
Center Y 0 No 2
Radius 0 No 2
Circularity 0 No 2
Center X 1 No 2
Center Y 1 No 2
Radius 1 No 2
______________ Circularity 1 No 2
Common Judgement No 3
Result: 2/3  Measurement Judgement No 3
page Standard Devation Judgement No 3
Circularity Judgement No 3
Unused Edge Count Judgement No 3
Inspection Time No 2
Used Edge Count No 2
Unused Edge Count No 2
______________ No. of Cells No 2
Individual Cell Individual Result: Judgement No 3
Result: 3/3  Cell Individual Result: Measurement  No 2
page Cell Individual Result: Deviation No 2
Cell Individual Result: X 0 No 2
Cell Individual Result: Y 0 No 2
Cell Individual Result Differential 0 No 2
Cell Individual Result: X 1 No 2
Cell Individual Result: Y 1 No 2
Cell Individual Result: Differential 1 No 2
Cell Individual Result: Judgement No 2
Code
Smart Edge (Line) (SEL) Change Statistics gg:éiﬁééker ﬁ(rj?a Size
Area Area Setting (Refer to P.286) Yes No No Yes
Parameter  Setting Area Size Adjustment (Referto  Yes No No
P.286)
Approximat  Preprocess Yes No Yes Yes
e Line Detection Method Yes No Yes Yes
Detect Edge ratio used Yes No Yes Yes
Condition Execution Mode Yes No Yes Yes
Base Angle Yes No No No
Result No. Assignment Yes No No No
Edge Detect Scan Direction 0 Yes No Yes Yes
Condition Scan Method 0 Yes No Yes Yes
Edge Condition 0 Yes No Yes Yes
Edge Threshold 0 Yes No Yes Yes
Detect Position 0 Yes No Yes Yes
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Change Statistics Pos. Adj. - Area Size

S e (e (9] Base checker Adj.

Filter 0 Yes No Yes Yes
Width 0 Yes No Yes Yes
Averange Range 0 Yes No Yes Yes
Scan Direction 1 Yes No No No
Scan Direction 1 Yes No No No
Scan Method 1 Yes No No No
Edge Condition 1 Yes No No No
Edge Threshold 1 Yes No No No
Detect Position 1 Yes No No No
Filter 1 Yes No No No
Width 1 Yes No No No
Judgement  Denoising 0 Yes No No No
Limits Denoising Range 0 Yes No No No
Denoising 1 Yes No No No
Denoising Range 1 Yes No No No
Meas.: Deviation* Maximum Yes No No No
Meas.: Deviation* Minimum Yes No No No
Max. Standard Deviation Yes No No No
Min. Standard Deviation Yes No No No
Max. Linearity Yes No No No
Min. Linearity Yes No No No
Max. Unused Edge Cnt. Yes No No No
Result Common Max. Measurement No 2 Refer to the Refer to
Result: 1/3 Min. Measurement No 2 items of the items
age Position of Area
pag Average Mea&?ur.ement No 2 Adj (PAC)  Size Ad.
Standard Deviation No 2 (AUC)
Max.: X No 2
Max.: Y No 2
Min.: X No 2
Min.: Y No 2
Judgement No 2
Measurement Judgement No 2
Judgement No 2
Measurement Judgement No 2
Standard Devation Judgement  No 2
Linearity Judgement No 2
Unused Edge Count No 2
Judgement
Inspection Time No 2
Used Edge Count No 2
Unused Edge Count No 2
______________ No. of Cells No 2
Detected Line 0 Start Coord. X No 2
Result: 2/3  Line 0 Start Coord. Y No 2
page Line 0 End Coord. X No 2
Line 0 End Coord. Y No 2
Line 0 Element a No 2
Line 0 Element b No 2
Line 0 Element c No 2
Line Angle 0 No 2
Linearity O No 2

*1) The name varies depending on Detect Mode.
- When selecting "Distance": Max.: Distance (Min.)"
- When selecting "Width": Max.: Width (Min.)"
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Smart Edge (Line) (SEL) Change Statistics g::éiﬂééker ﬁzﬁa Size
Line 1 Start Coord. X No 2
Line 1 Start Coord. Y No 2
Line 1 End Coord. X No 2
Line 1 End Coord. Y No 2
Line 1 Element a No 2
Line 1 Element b No 2
Line 1 Element c No 2
Line Angle 1 No 2
______________ Linearity 1 No 2
Individual Individual Judgement No 3
Result: 3/3  Measurement No 2
age
?Rgsults of ég mg ;
each cell) -
Diff.0 No 2
X1 No 2
Y1 No 2
Diff.1 No 2
Judgement Code No 2
Geometry Calculation Change Statistics
Parameter Attribute Line Display Yes No
Setting Angle Range Yes No
Direction Yes No
Intersecting Angle Yes No
Judgement  Max. X Judge. Yes No
Limits Min. X Judge. Yes No
Max. Y Judge. Yes No
Min. Y Judge. Yes No
Max. Standard Devi. Judge. Yes No
Min. Standard Devi. Judge. Yes No
Max. Angle Judge. Yes No
Min. Angle Judge. Yes No
Max. Distance Judge. Yes No
Min. Distance Judge. Yes No
Max. Intersecting Angle Judge. Yes No
Min. Intersecting Angle Judge. Yes No
Max. Radius Judge. Yes No
Min. Radius Judge. Yes No
Max. Major Axis Judge. Yes No
Min. Major Axis Judge. Yes No
Max. Minor Axis Judge. Yes No
Min. Minor Axis Judge. Yes No
Result 1/2 page X No 2
Y No 2
Standard Deviation No 2
Angle No 2
Line Parameter A No 2
Line Parameter B No 2
Line Parameter C No 2
Distance No 2
Intersecting Angle No 2
Radius No 2
Major Axis No 2
Minor Axis No 2
Inspection Time No 2
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Geometry Calculation

Change Statistics

2/2 page Judgement No 3
X Judge. No 3
Y Judge. No 3
Standard Devi. Judge. No 3
Angle Judge. No 3
Distance Judge. No 3
Intersecting Angle Judge. No 3
Radius Judge. No 3
Major Axis Judge. No 3
Minor Axis Judge. No 3
For All Checkers - Area Setting
Line, Binary Edge, Gray Edge, Smart Matching, Flaw Change Statistics
Detection (Line, Plane), Connector (Binary Window,
Gray Window), Smart Edge (Line)
Area Setting Start Point X Yes No
Start Point Y Yes No
End Point X Yes No
End Point Y Yes No
Binary Window, Gray Window, Feature Extraction Change Statistics
Area Setting Start Point X Yes No
Start Point Y Yes No
End Point X Yes No
End Point Y Yes No
Vertex X (When the shape is Yes No
polygon)
Vertex Y (When the shape is Yes No
polygon)
Flaw Detection (Ellipse), Smart Edge (Circle)
Center X Yes No
Center Y Yes No
Radius X Yes No
Radius Y Yes No
Connector (Gray Edge)
Start Point X0 Yes No
Start Point YO Yes No
End Point X0 Yes No
End Point YO Yes No
Start Point X1 Yes No
Start Point Y1 Yes No
End Point X1 Yes No
End Point Y1 Yes No
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For All Checkers - Area Setting - Area Size Adjustment

Line, Binary Window, Gray Window, Binary Edge, Gray Edge, Change Statistics
Feature Extraction, Smart Edge (Circle), Smart Edge (Line)
ﬁ;“j‘a tSize . Area Size Adjustment Offset (Top) Yes No
ustmen
) Area Size Adjustment Offset (Bottom) Yes No
Area Size Adjustment Offset (Left) Yes No
Area Size Adjustment Offset (Right) Yes No
Flow Detection, Connector (Binary Window, Gray Window) Change Statistics
Area Size Area Size Adjustment Offset (Start) Yes No
Adjustment . ) Y N
Area Size Adjustment Offset (End) es o

Numerical Calculation

Change Statistics

Numerical Parameter Max. Judge. Yes No
Calculation (CAC) Min. Judge. Yes No

Result Judgement No 3

Result No 2
Numerical Result Judgement No 3
Calcglation Result No 2
Previous Value
(OCA)
Judgement
Change Statistics

JRC (Internal) Judgement Result No 3
JDC (External) No 3

System Values

Change Statistics
Inspection Time No No
Inspection Cycle No No
Total Judgement No No
Scan Count No No
Run Type No. No No
Date (Y-M-D) No No
Time (H-M-S) No No
System Register
Change Statistics
SYS:REGO to SYS REG7 Yes No
Slice Level
Slice Level Change Statistics
Maximum value Yes No
(Group A to Z2)
Minimum value Yes No

(Group A to 2)
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Preprocess

Camera No.0 - 3, Group A - E, 1st step - Change Statistics
10th step

Type Yes No
Parameter 0 (Parameter name) to Yes No

Parameter 8 (Parameter name)

* The parameter name set for the selected step (1-10) is displayed.
It shows the parameter number without name is not used for the selected preprocess type.

Text
Text Change Statistics
(Up to 16 characters) No No
Numerical Calculation
Numerical Calculation (CAC) Change Statistics
Max. Judgement Yes No
Min. Judgement Yes No
Numerical Result No 2
Judgement No 3
Previous Result (OCA) Change Statistics
Numerical Result No 2
Judgement No 3
Judgement
Judgement (JRC) Change Statistics
Judgement No 3
Judgement (JDC) Change Statistics
Judgement No 3
Statistics group
No. Numeric Statistics All Statistics OK Statistics NG Statistics
2 Statistics of checker results Minimum OK Minimum NG Minimum
If the checker is OK, calculates “All Maximum OK Maximum NG Maximum
Statistics” and “OK Statistics”. If the Average OK Average NG Average
checker is NG, calculates “All Statistics” R OKR NG R
and “NG Statistics”. arTge arTge ar?ge
Variance OK Variance NG Variance
3 Judgement Statistics Scan Count OK Count NG Count

If the checker is OK, calculates “All (Judgement Count)
Statistics” and “OK Statistics”. If the

checker is NG, calculates “All Statistics”

and “NG Statistics”.

When referring the statistics of

judgements (JR/JD) during in RUN

mode, the latest result is referred.
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419 Marker

Marker is the function that displays figures of line, rectangle,
circle, polygon or cross line on the screen window of RUN
menu. This function can display an image on the screen like
indicating a guide to position the object with no effect on the
inspection time. This function also can move the created
marker by inputting commands from the external device.

Up to eight markers can be set for each product type per
camera.

Creating and editing markers are operated in SETUP Menu.
However, they can be displayed only in the RUN Menu.
Markers cannot be displayed on the screen window in
SETUP menu.

Marker display: see page 304.

Creating Marker

1. In SETUP menu, select "TYPE" > "Marker Display"
from the menu bar.

The marker menu is displayed.
The marker list shows marker numbers and their
shapes.

2. Specify a camera No. to set a marker.

3. Sselect the marker list and then select a marker
number from 0 - 7 to create.

3 Note |

The marker shape of larger number is displayed in front
on the screen window.

For example, if you create markers in the same size
and on the same position, setting No.0 in blue and No.7
in yellow, only the yellow marker No.7 is displayed on
the screen.

4. Select a color from the eight colors.

5. Select “Set” of "Area Setting" to set area shape and
area.

The procedure to select area shape and to specify area
is the same as of checker area.

It can be set for the captured image and a total of 9
screens surrounding it. However, in the case of the
marker of cross line, it can be set and displayed only in
the area of the captured image.

6. After setting is completed, press the CANCEL key.

When you close the marker setting window, the marker
on the screen disappears which was displayed while
you are setting it. This is because SETUP menu cannot
display markers.

OPERATION _ENVIRONMENT [INBI

Select Type lﬁfpi.:

Camera [0 K|

0 Rectangle
Ellipse

Calor
Area Setting

Set

L
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Copying Marker

1. Highlight the marker number you want to copy and press the

FUNC key. OPERATION  ENVIRONMENT |TRI
The pop-up menu appears. Select Type Type

2. Select "Copy". ll'opy ) -I
3. Highlight the marker number you want to paste and press the

FUNC key.

1
The pop-up menu appears. | g |

4. Select "Paste".
The marker is copied.

If a marker already exists in the destination, the message of overwrite confirmation appears. Selecting
“Yes” executes copying the marker.

Deleting Marker

1. Highlight the marker number you want to delete and press OPERATION  EMYIRONMENT !
the FUNC key. Select Type Type
The pop-up menu appears. Copy

Paste )
w " I]e,l 1

2. Select "Delete". #1e lectangle
The confirmation screen is displayed. 1

3. Select "Yes". '3

The marker is deleted. Select "No" to cancel.
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Moving Marker (Inputting Command from External
Device)

Ver. 1.60 or later

The created marker can be moved by inputting commands
(*1) from the external device. It is also possible to read the
current position.

The position of the marker is based on the coordinate of
the middle point of the circumscribing rectangle of the
marker (the intersection point of two lines for Shape:
Cross line).

In the example on the right, the solid line shows the
created marker, the dotted line shows the circumscribing
rectangle of the marker, and the point in the center shows
the middle point. The circumscribing rectangle and the
middle point are not displayed on the screen window.

Rectangle Ellipse Cross line

Polygon Line

Movable range

As a result of moving through the distance specified with the command parameter from the current position, if
the circumscribing rectangle of the marker (the intersection point of two lines in the case of cross line) is located
within the nine screens (which are the captured image and eight surrounding screens), the marker can be
moved.

As a result of the move, if only a part of the circumscribing rectangle goes out of the nine screens, the
marker cannot be moved and an error occurs

e Moving the marker is performed by specifying the moving distance from the current position. It is not
possible to specify the coordinate of the destination to move.

e The position to be read and the specified moving distance is in units of pixel. It is not possible to read and
specify the moving distance in the unit after calibration.

e Reading the marker position and writing the moving distance is performed with a set of X and Y coordinates.
Reading (writing) is not available by specifying only X coordinate or Y coordinate.

(*1) Read Command and Write Command: From page 377
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Chapter 5

Setting of Operation and RUN Menu
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5.1 Start/Stop RUN Mode

Perform inspections along with the settings made in the previous chapter.

Start RUN mode

1. Switch to RUN menu by operating the “OPE/SET” switch.

If you switched to SETUP menu from RUN menu during an inspection stoppage, follow the procedure

described below to restart the operation.

In other cases, switching to RUN menu starts the operation automatically.

2. Select "OPERATION” > “Start RUN Mode” from the menu bar.

When the dialog message appears, select “YES" to start the operation.
The sign of “RUN” appears in the upper right of the screen.

Stop RUN mode
To stop RUN mode, follow the procedure below.

1. Select "OPERATION” > “Stop RUN Mode” from the menu bar.

When the dialog message appears, select “YES" to stop the operation.
The sign of “STOP” appears in the upper right of the screen.

OPERATION: WIEW LAYOUT TOOL
Zelect Tvoe
Reaet Stafistics

Start R Made

To SETUP Mara

Layout No.DD
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Inspection Time and Inspection Cycle

Executing an inspection shows "Inspection Time" or both of 0
"Inspection Time" and “Inspection Cycle” in ms units in the lower MRRER s o0 ) STROE |
left of the screen. i WERRRD NERROR|
noAanaan
Inspact ion Time
42. 70 ns
Inspect ion Cyele
21.6lms

pdat ad|

Inspection Time

When “Inspection Process” is set to "Serial", Inspection Time
equals "READY signal OFF time" which is the time from START
signal input to I/O output.

Image, | Checker |I/O
Capture™!  |[Execution |Output®

: Inspection Time i

When you output data to COM.0 port, Ethernet port, or a SD | heck Data Qutput
memory card, or when you output inspection images in Cam;grgﬁ g(eecfmi:l VO: 2 Eﬁ%“fﬂgt
"Synchronous" method, Inspections Time is the time from Start o SD memory card

signal input to completion of the data output. | i

! Inspection Time !

Inspection Cycle

The time from the I/O output of the previous
inspection to the I/O output of the current
inspection. It is displayed only when “Inspection
Process” is set to "Parallel".

Image, | Checker |I1O " |
Capture ' |Execution |Output Inspection !
Cycle

Image, |Checker IO |
Capture ! |[Execution|Qutput 2

When you output data to COM.0 port, Ethernet port, Image Checker |10 Data Output ,
or a SD memory card, or when you output g on | Ovtout? A T o——
inspection images in "Synchronous" method, it is Capture * [Execution snrﬁtehnfro?yelcara In%)eggon :
the time from the completion of the previous Y :
inspection data output to the completion of the
current inspection data output.

Image, |Checker (IO Datgoc’a'uépui

Capture ! |[Execution |Output ? | _ Ethemet
SD memory card

*1) The time of Image Capture includes the time of capture delay.
*2) When the data is output in several times, it indicates the I/O output to the last one.
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5.2 Controlin RUN Menu

The settings and operation listed below are available in RUN menu.

o Select Type (OPERATION)

Switches types to execute.

. Page 296
e Reset Statistics (OPERATION)  Resets the statistics data of the current type.
e Modification and registration of ~ Sets the screen layout.
the display (VIEW, LAYOUT) Selects a winnow to display, selects contents
of the screen window to display, specifies the
size and position of the windows, and sets the page 299
window transparency and window sequence
order. This information can be registered as
layout data.
e  Save setting data (TOOL) Saves the settings modified in RUN menu in
the storage space in PV500 or a SD memory
card.
e Save/clear image memory Erases images saved during inspections and Page 297
(TOOL) backups them in a SD memory card.
e Information (TOOL) Displays the information of PV.
e Eject SD memory card (TOOL)  Prepares to eject the SD memory card.
e Data modification from the Data  Modifies the modifiable data registered in the page 274

R/W window (Data R/W)

Data R/W.

5.2.1 Control of “OPERATION” Menu

Switching Types

In RUN menu, you can switch types but modify them such as adding, deleting, copying types and entering a

title.

1. Select "OPERATION” > “Select Type” from the

menu bar.
The list of product types appears.

2. Select a Type No. to switch.
The type is switched.

When it is operating, the inspection will be

continued on the switched type.

While PV500 is inspecting with Individual Trigger,
you cannot switch type when the PV is waiting for

Individual Trigger*.

i T
Typs B J7
Tywe THlla
Lapow! o 08
T T [ I T
TR
oy
(o)
an it
T dnber Dibker
Pl S s |
Wil ] T
HUNR ODERR

The message appears 10 seconds after. Select to cancel Individual Trigger to switch type or to continue to
wait for the trigger without type switch.
When selecting neither Yes nor No, the state will be the one of waiting for Individual Trigger displaying this
message. If the signal of the rest of image capture is input, the type will be automatically switched.

The status where the device is waiting for the rest of camera triggers after receiving some of the camera

triggers.

You cannot switch Type when an individual Erigger is being received.
Cancel isdiwidual brigger and swilch Type?
Yes | Mo |
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In the following cases, Type Switch will be executed.
- When the rest of trigger signals are input within 10 seconds from selecting Type Switch. Executes
Type Switch after image capturing is complete.
When Abort Inspection/Process is executed within 10 seconds from selecting Type Switch. Stops
waiting for Individual Trigger and executes Type Switch.
- When executing Individual Trigger Timeout. Executes Type Switch after the period of Individual
Trigger Timeout passed.

Resetting Statistics Data
1. Select "OPERATION” > “Reset Statistics” from the menu bar.

When the dialog message appears, select “YES".
If you select “No”, resetting is canceled.

5.2.2 Control of “TOOL” Menu

Ejecting SD Memory Card

1. Select "TOOL” > “Eject SD Card” from the menu bar.

The message appears.

2. Select "Yes".

The message saying “The SD card can be ejected safely,” appears. Select “OK” to eject the SD memory
card.

Saving Setting Data
Saves the settings modified in RUN menu (or modified by a command of the external device).
If you cut the power before saving the settings, the modified data will be cleared.

It is displayed only when data saving in RUN menu is permitted.
Refer to the setting of “‘ENVIRONMENT” > “Password” > “Save Changes in RUN menu” in SETUP menu.

1. Select "TOOL" > "Save Setting Data". = —

The destination selecting window is displayed.

Eawe befiorage fpace on PN -
Frae Spe10rais Space in PV | U Byles

0 Can
-.:I'Il.um:r'-'.:mmm:_.‘l:—
T I e S

Lipsusl Mo 0

2. Select a place to save it.
Bl
Select “Storage Space in PV500” (or “SD card”) v

#
for “Save to”. ™
[
e
)
3. Select a “No.” of a saving area. w
n

When the dialog message appears, select “YES" |
fo save. - T
If you select “No”, saving is canceled. CTT O] T

4. After saving is completed, press the CANCEL
key.
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Backing Up Saved Image

Backups the images saved in the image memory during inspections to a SD memory card. Backupping cannot
be executed during operations (RUN).

1. Select "TOOL" > "Save Image Memory".

The message is displayed if it is operating. To stop the operation and backup the images, stop it from
“OPERATION” menu.

2. Select a place in the SD memory card to save them.

When the confirmation message appears, select “YES".

3. After the saving is complete, the message appears. Select “OK” and press the CANCEL key.

Deleting Saved Image
Deletes the images saved in the image memory during inspections.

1. Select "TOOL" > "Clear Image Memory".

When the dialog message appears, select “YES".
When the message disappears, deleting the images is complete.

Displaying Information of PV

1. Select "TOOL” > “Information” from the menu bar.

The list of PV information is displayed.
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5.3 Setting Display in RUN Menu

Set the contents to display in RUN menu.

“Layout” is a combination of display contents described below. Up to 32 layouts can be registered and switched
by a signal of the keypad or the external device.

Four types of layouts are initially registered in PV500. These are "Preset Layout”.

Selecting Display Window / Size and Position of Windows
RUN menu can display up to four screen windows which show images and up to four Data R/W windows
which show and modify the data. The size, position and sequence order of windows can be changed freely.

Contents Displayed in Screen Window
The contents displayed in each screen window are type and magnification of an image, checker pattern, or
calibration scale. Set them with “Image Menu” from each screen window.

Window Transparency (RUN menu)
The transparence of Data R/W windows can be changed. Higher transparency of the window helps to
observe the image.
This information is not included in the layout information.

e The information of layout and window transparency is initialized by executing “Initialize” of
“ENVIRONMENT” in SETUP menu.

e  After being initialized, layout information will be three preset layouts registered as layout 0 - 3 and window
transparency will be “0%”.

e At startup, the layout number specified with the startup setting is called up. Refer to Chapter 6.2.1, page
311 about the setting procedure

5.3.1 Selecting a Preset Layout

PV500 has preset layouts to select. Based on a selected preset layout, you can arrange the layout and register
it as a custom layout.

1. Select "LAYOUT" > “Layout” from the menu bar.

The layout setting window is displayed.

2. Select a layout No.

Layout No.0 - 31 can be selected.

>
In the layout No.O - 3, preset layouts 0 - 3 are registered initially.
Specifying No.O - 3 here can select a preset layout.

3. Press the F2 (: Select Preset) key or press the FUNC key and select “Select Preset” from the
displayed menu.

FUNC  :Pop-up Menu
F1 : Save Lavout UZZ :Select Preset ] ENTER :Switch Lavout
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The window for selecting the preset layout No.0 - 3
appears. Four patterns of layouts (number of screen
windows, the size, and the position) are preset.
Display image of every pattern is set to Live and
Gray.

W B abn Mol Tila

4. Operate the ENTER key to select the desired
layout number.

The window returns to the layout registering window. -
The selected layout image is displayed on the right. ===

— — H =
Wo.? Main ¢ 3 Suba [Rer.] Mo.d Main ¢ ¥ Zubs (Vor.]

o, Layoul Title [NECCLUNLL
5. Press the ENTER key. 00 Main ‘|
The screen returns to RUN menu and shows the 02 Main35ubsHor . ]
windows in the layout you selected. 0 Bain+doubsi¥er . } &
05 <Entor Commont>

U]

o | | i | 31
153

04

10

mn Symballs

12 En: Screen

:f Dn: Data RSW

13 o n: Window Ho.

5.3.2 Arranging Layout

Now we select displayed screen windows (up to four windows; No.0 - 3), R/W windows (up to four windows;
No.0 - 3), and arrange the size and the position of the windows and other display settings.

>
Be sure to save the setting data by registering the layout after layout arranging from “Layout”. If you switch to
the other layouts or turn off the power of PV500 before registering and saving the setting, the arranged layout
will be cleared.

Selecting a Display Window

1. Select "VIEW" from the menu bar.

The menu is displayed. FERATION  VIEW LAYOUT  TOCL

2. Select “Screen” to select a screen window number to I [y (AN e w3
display. :
The selected number of screen window is marked off and
the Image menu is displayed.
Select a camera image to display on the screen window and adjust the magnification.
Refer to Chapter 3.2.2 Selecting a Display Image (Image Menu) (page 39) for details.

3. Select “Screen” from “VIEW” menu and select the number of screen window to hide.

The window number is unchecked.
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4.

Select "Data R/W" from “VIEW” menu and select the
number of Data R/W window to hide.
The selected number of Data R/W window is marked off

and dlsplayed OPERATION WIEW LAYOUT TOOL
Type Mo ( gors e v »Datn RW 0
rardparency (RN meru) wlata R 1
5. Press the Cancel key. :‘: I-J,-“ '(:k:'” = R 2
6. Select "Data R'W" from “VIEW” menu and select the
number of Data R/W window to hide.
The window number is unchecked.
Adjusting Position and Size of the Screen Window
1. Press the F1 key.
The list of currently displayed window is displayed.
2. Operate the ENTER key to select a screen window to modify. TSR VIEW LAY
Image menu is displayed.
9 pay Select Camera |
3. Select “Move Window”. Memory/Live |
Preprocess |
4. Move the window by operating the ENTER key and press the ENTER key Pattern Display |
to fix the position. Scroll |
The frame of the window is displayed as white broken line while the window is Magnifi .
moved. agnification |
Full Screen |
5. Select "Change Size". Move Window |
Change Size
6. Move the start point of the screen window by operating the ENTER key S . I
Optimize size |
and press the ENTER key to fix the position.
Close |
7. Move the end point of the screen window and press the ENTER key to fix

it.

Displaying magnification does not change.
Perform “Magnification” or “Full Screen” of Image menu as necessary.

Resizing Screen Window to Display Image in 100% (or 50%)
(Optimize size)
The screen window is changed into the size that can display an image in 100% for Quad-speed/ Ultra Compact
camera and in 50% for 2-Mega-pixel camera.

1.

Select "Optimize Size".

The size of the screen window is changed.

Selecting Image Type Displayed on Screen Window
See Chapter 3.2.2 , page 39.
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Arranging a Data R/W Window

The data and the number of cells displayed in a Data R/W window can be specified from “TYPE” > “Data R/W”
in SETUP menu.

In RUN menu, the items listed below can be set.

Position/ size: Changes the position and size of the windows. The procedure is the same as the
one of screen windows.

Cell width: Sets the width of cells to display data by the columns.

Translucent: Sets whether the transparence applies to Data R/W windows or not.

Frame display: Displays or hides the frame when multiple cells are shown.

Press the F1 key.
The list of currently displayed window is displayed.

Operate the ENTER key to select a Data R/W window to modify.

Wave
Press the FUNC key and select “Move” or “Size” o e
from the pop-up menu. » Trars lucen
Hide Frame
Move the window by operating the ENTER key and ot inize Size
specify the size. The procedure is the same as the one of Dlose
screen windows.

Select the column to change its cell width and press the F1 key.

The cell width can be specified by a column basis.

Select "Cell Width" from the pop-up menu.
The setting window is displayed. Specify it in pixels according to the digit of the displayed data.

Even when Calibration is employed, specify the cell width in pixels.

Specify the value and press the ENTER key.

The cell width is changed. Change the cell width of other columns if needed.

Press the FUNC key and select “Translucent” from the pop-up menu.

The Data R/W window is displayed in the “Transparence” specified in VIEW menu.

As you open the pop-up menu, "Translucent" is checked.

Selecting “Translucent” again cancels to apply the transparence and the window is displayed in 0% of
transparence.

Press the FUNC key and select “Hide Frame” from the pop-up menu.

The frame line is undisplayed.
As you open the pop-up menu, "Hide Frame" is checked.
Selecting “Hide Frame” again displays the frame.
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Optimizing Window Size (Optimize Size)
Adjust the window size so that it displays all cells and no margin. This is optimization.

While you can adjust the window size by modifying the start/end point by “Size”, using “Optimize Size” allows
adjusting efficiently in one operation.

1. Press the FUNC key to display the pop-up menu.

2. Select "Optimize Size".
The size of the Data R/W window is changed.

Changing Window Transparency (RUN Menu)

The transparence of Data R/W windows can be changed. Select whether the transparence set here applies to
each Data R/W window or not.

This is a function that helps to observe images and other windows when they are displayed overlapping with
the window.

The information of window transparency is not included in the layout information.

1. Select "VIEW” from the menu bar.

2. Select "Window Transparency (RUN menu)". Window Transparency (RUN MENL)

The transparence setting window is displayed. Default
value is 0%. The larger value, the higher transparence.

3. Select desired transparency.

4. After setting is completed, press the CANCEL key.

Changing Sequence Order of Windows
When displaying multiple windows, the sequence order can be changed.

Note that Data R/W windows are displayed in front of screen windows and cannot be displayed in behind. The
overlapping order can be arranged only among screen windows or only among Data R/W windows.

To arrange the order, replace the windows back and forth.
For example, replace the first and the second, or the second and the third.

1. Select “VIEW” > “Window Sequence Order”. PRI VIER  LAYO0T ToiL
The window sequence arranging window is displayed. Type Ho.: h,:_
Rirdon Transearency (RN menul
2. Select the window to change the order. Wirekom Spausrce Order

The letters of the selected window are displayed in red.

3. Select the window to replace its order with the window selected in step 2.

You can select only the replaceable window.
The window of the selected number is displayed in the selecting color in the image display area.

To cancel the adjustment, press the CNACEL key.
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4. Press the ENTER key to execute the replacement.

Before replacement After replacement
ScreerQ Screen0
Screent Screen
+ ] Soreen2 > + + Screenz
TEST Replacing TEST
Screen 2 and 0 l
OPERATION [WIEWD LAYOD OFERATION [WIEWN LAYD OPERATION [MIEW. LAYD
Front Front Front
Screen 2 Screen 2 Screen 0
Screen 1 Screen 1 Screen 1
Screen 0 Screen 0 Screen 2

Back Back Back

5. Atter setting is completed, press the CANCEL key.

Selecting Pattern Display

Select patterns to display on the screen window.

The patterns that can be selected to display or hide are as
follows.
. Inspection area, arrow showing a scan direction and
detect position of a checker

. Result of geometry calculation

. Figures set in character/figure drawing
. Marker

. Calibration scacle

| 321.699

About types of display images and magnification, refer to Chapter 3.2.2 Selecting a Display Image (Image
Menu), page 39.

1. Press the F1 key.

The list of currently displayed window is displayed.

2. Operate the ENTER key to select a screen window to set.

3. Select "Pattern Display".
Pattern Display setting window is displayed.
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Select “Display” or “Hide” for "Area".

Area is an inspection area frame of each checker.
In the right figure, it is indicated with a dotted line.

OPERATION  VIEW LAYOUT  TOOL
Select “Display” or “Hide” for "Scan Direction". B :
hraa [Display -]
This item is available only when selecting "Display"” for Scan Direction [Hide -]
"Area". Detect Position [bisnlay -l
"Scan Direction" is an arrow to indicate the scan Display Condition (AT ]
direction of a checker. Geometry Calculation [Nisplay -]
In the right figure, it is indicated at the right edge of Character/Fisure Drawing  [Display B
the upper side. Marker [bispiay -]
Target Checker Calibration Scale [Ho -]
Binary Edge / Gray Edge / Connector (Gray Edge) /
Smart Edge (Circle) / Smart Edge (Line)
(including Position Adjustment and Area Size — -
Adjustment) i :
i L}
: E
: ]

Select “Display” or “Hide” for "Detect Position".

Detect Position is a line or mark indicating a position
detected by each checker.
In the right figure, it is indicated with a solid line.

The detect position in the right figure is the line and
mark at the edge of the circle.

Select “All” or “Display NG checkers only”. for “Display Condition”.

Display NG Checkers Only:

Displays the area and detect position of checkers judged as NG.

(Only when selecting "Display" for each item.)

All (Default):

Displays the areas and detect positions of all checkers (only when selecting "Display") regardless of
an inspection result.

The "Display Condition" can be set only for the inspection area, scan direction and detected position of a
checker.

Select “Display” or “Hide” for "Marker", "Geometry Calculation" and "Character/Figure Drawing"
respectively.

Select “No” or “Yes” for “Calibration Scale”.

[No] (Default): Not display a calibration scale.
[Yes]: Displays a calibration scale.
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5.3.3 Registering/copying/deleting a Layout

Registering a Layout
An arranged display can be saved as a layout (up to 32 layouts). Saving it can switch layouts by a keypad
operation or a signal input from the external device.
Be sure to register the adjusted layout and save the setting data by following procedure after layout arranging.
If you switch to the other layouts or turn off the power of PV500 before registering the setting, the arranged
layout will be cleared.

CONMTTIREOT | vt tese
D iy 2

1. Select "LAYOUT" > “Layout” from the menu bar.
i sained . i 11

The layout setting window is displayed. &3 Wafned

i |
8y EnTey Commmais.
e

Bate alrendy exisis. Overwriis?

2. Move the cursor onto the layout number to register.

o

L) —_—

3. Press the F1 key to register the current layout. :I

Symbalu
If another layout has been registered in the selected layout :1
No., a confirmation message appears to overwrite. Select 1

“Yes” then. L o

Ini Scieen
On: Mt B/W
n1 Window No:

Now you completed registering.

4. Press the FUNC key and select “Enter Title” from the pop-up menu.

Enter a title with the software keyboard as necessary.

g

Press the CANCEL key.

Switch to SETUP menu.

Select "SAVE/READ" -> “Save Setting Data”.

© N O

Save the data in the Storage Space in PV500 or a SD memory card.

Copying/deleting a Layout
1. Select "LAYOUT" > “Layout” from the menu bar.
2. Move the cursor onto the layout number to copy (or delete).

3. Press the FUNC key and select “Copy” from the pop-up menu.

If you want to delete it, select “Delete”.

Layoul lmage
4. Move the cursor onto the layout number to paste, press it ;

the FUNC key, and select “Paste” from the pop-up e
menu. ] o

The layout is copied. o

ala]=

5. To display or modify the pasted layout, press the 1l

1] Tymboln

ENTER key. e S

As you press the CANCEL key, the screen shows the layout i Doz Owts AW
of the previous number displayed before displaying the L bl
setting window. Also in this case, copying is complete.
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5.3.4 Switching a Layout

Now we switch the registered layout. With keypad, you can switch from the layout list or pressing the F2 key.

You can also switch it by inputting a signal from the external device.

Selecting from Layout List

When many layouts are registered, switching from the layout ONEETTTIIEE | Lrvest Imee
list is suitable. 00 M o -
i | ‘ 1
03 Maino Flubs | Her
1. Select "LAYOUT" > “Layout” from the menu bar. TR = 4
1] -
The layout setting window is displayed. ﬂ', J =
(]
2. Select a layout No. to switch to. ﬁ'f:
The screen returns to RUN menu and the selected layout i :'.:':r;m_“
is shown. = B Duts B/
1% 3 nt Wiidow No

Switching a Layout with the F2 Key

When registered layouts are less than 10, switching with the F2 key is suitable.

1. Press the F2 key (: Change Layout) in RUN menu.
The screen switches to the layout of the next number.

2. Pressing the F2 key again switches to the layout of the next number.

Each time you press the F2 key, the screen switches the layout in the registering order.
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Chapter 6

Environment Settings (Changing System
Settings)

309

(sBuipag waysAg Buibueys) sbuijag JuswuoaiAuzgg R k)



(sbumes waysAg buibueyn) sbumyag Juswuonauzgs [LFEL )

6.1 Overview of ENVIRONMENT

In ENVIRONMENT in SETUP menu, the following items can be set including inspection conditions except
checkers. The settings in ENVIRONMENT are the common settings for all Types.

System Settings
This menu sets the status of PV500 at startup and in the execution mode.

. Startup setting Page 311

. Operation
- Operation when switching to SETUP menu Page 312
- Inspection sequence and output timing of results and images Page 313
- Operation on a template of Smart Matching Page 115

. System Register Page 316

Input/output
(Page 317)

This menu sets items on communication with external devices such as parallel /0O and serial port.

Camera
This menu sets camera type to use and the polarity of FLASH signal output from PV500.
. Camera Page 54
. FLASH polarity Page 55

Color
(page 319)
This menu sets display color of letters and background on the screen and transparence of dialogue window in
SETUP menu.

Password

This is the function to protect from operational errors. Inputting a password is required when switching from
RUN menu to SETUP menu. The function prevents changing the inspection conditions by mistake.

M Refer told

For the information of operation to switch to SETUP menu, refer to page 313.

Initialize
This menu initializes all settings under ENVIRONMENT menu.
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6.2 System Settings

6.2.1 Setting Startup Status (Startup Setting)

From this menu, you can specify product type to call up at startup of PV500 and display contents (layout).

When you read up the setting data from the storage space of PV500 or a SD memory card, Type and Layout
you specified with this menu are called up.

M Refer told

To specify the setting data (Type 0-255) to read from the storage space in PV500 at startup, select [TOOL] >
[General]. Refer to page 325 for details.

Select Layout at Startup

Select a layout as a startup in RUN menu from the registered layout number.

If the specified layout No. does not exist, the window is displayed in the default layout (same as the preset
layout No.0). At that time, the current layout number displayed on the screen appears as "--".

M Refer told

For details about adjustment or registration of layouts, refer to Chapter 5.3, page 299.

1. Select "Startup Setting” in “System Settings” L ETTIT Eamers Colas Pasawird
setting window. h;:’%’ Layest s, Balected Lapsai . 1]
—TaNA | Seleci Layosd Be, ]
Syulen Beginler
E—— P Beleciod Type B, o
2. Set “Layout No.”. Belnct Tree o ¥
Last Layout No.: Reads the layout again selected right before turning off the power. The

setting is done if you select this.
Selected Layout No. (default): Reads the layout No. specified after.

3. Select “Select Layout No.” (default: 0).

The list of layout number is displayed.

4. Select a desired layout No.

5. Press the CANCEL key.

The last layout No. is held by using the backup battery on the back of PV500. When the battery runs out or
no battery is installed, the preset layout No. 0 is read.

Selecting a Type to Be Read at Startup
Select a type to read at startup.

M Refer told

Also from the type switching window, the setting of a type to read at startup can be changed. Refer to page 52
for details.

1. Select "Setup Setting" in “System Settings” setting window.

2. Select “Type No.”

Last Type No. (default): Reads again the type selected right before turning off the power. The
setting is done if you select this.
Selected Type No.: Reads the type No. specified after.
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3. Specify a type No. to read in “Select Type No.”.

4. After setting is completed, press the CANCEL key.

The last type No. is held by using the backup battery on the back of PV500. When the battery runs out
or no battery is installed, the type with the smallest number from the existing types is called up. Also, if
the type specified in "Select Type No." does not exist at startup, the type with the smallest number
from the existing types is called up.

6.2.2 Selecting Operation when Switching to SETUP Menu
(Operation/Password)

About Inspection Continuance

You can select whether you continue the inspection when switching to SETUP menu during an inspection in
RUN menu. As the default setting, it is set to stop the inspection when switching to SETUP menu.

If you switched to SETUP menu from RUN menu during an inspection stoppage, the operation remains
stopped regardless of this setting.

Symtem Seflisgs |  Ineul/Tuipst Camasa Eolas Paprwo
1. Select "Operation" in “System Settings” Start Selting | o i e e et salile 1]
setting window. e e ol Wen Suitching to SENP.. Fave Tmage 1n Tesi’
—  Inspection Precess Barial =]
Dt Heswits e -_|
2. Select “Not Available” or “Available” for "RUN Image Dulpst Erhagnmus
Mode in SETUP Menu . A L S I —
Not Available (default): Stops the operation when Tewlate Setting Uz the Lasl lmage ]
switching to SETUP menu. T ! "’-"'“.:] 0
Available: Continues the operation even when Tnsplate Beglstratiom Far Chwchar 1]
switching to SETUP menu. Saart Malching Perforasce Tyve Beiich ¥ sl

To stop operation in SETUP menu, select
"OPERATION” > “Stop RUN Mode” from the menu
bar.

To restart operation, select "OPERATION” > “Start
RUN Mode”.

OPERATION ENVIROMMENT TYPE  INSPECTION SAVE/READ 100U
To RUN Menu Start RUN Mode | Stop RUN Mode

OPERATION | EMYIRONMENT —TYPE INSPECTION SAVE/READ  TOOL|
To RUN Menu Start RUN Mode | Stop RUN Mode

Saving Inspection Image in Image Memory
(Test Image Copy)

This function saves the last inspection images of the cameras in Test image memory. The default setting is to
save images. Change the setting only when you do not save them.

1. Select "Operation" in “System Settings” setting window.

2. Select “Save image in ‘Test’” or “Not save image in ‘Test’” for "When Switching to SETUP...".

Save image in ‘Test’ (default):
Saves the lastly inspected image of camera in Test image memory when switching to SETUP menu.
Not save image in ‘Test’: Saves no test image.
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Protecting the Setting Data Using a Password

The function to protect from operational errors. Inputting a password is required when switching from RUN
menu to SETUP menu. The function prevents changing the inspection conditions by mistake.

1. Select "Password".

FEFATIH NIRRT T RN L.:...: o,
The password setting window is displayed. {npst Ruteul ':"'“_I' elor — """:‘m '
Password Sefbing rwallid r v E
ALl _'-:T'...Ium ST Type Me. 000
2. Set "Password Setting” to “Valid". Save (hanges in BN Menu  [Tes E |
Valid:
Inputting a password is required when switching to :mlm;ﬁnfﬁ* e L
ISETIL_J:(IEePU'It) Pasawerd Setling Malid I FN: Type e, 000
nvalid (default): S— o |-
You can switch to SETUP menu without a password. o a2hm L
Save Changes in BUN Menu  [fes B|

3. Move to “Password” field and enter a password
with the software keyboard.

Set a password up to 15 letters.

4. Select “Yes” or “No” for "Save Changes in RUN
Menu".

FiraTice RN T 1% M SV T
Some data can be modified in RUN menu where a Input Mutpul Lamers Ealar L
password is not required. Select whether you permit Lo S [falid ][ Ril: Tre o 000

Fasawsrd

saving modified data. SETUP: Tyoe Mo, 000
Yes (default):

To add [Save Setting Data] menu in [Tool] of RUN
menu to save the data also in RUN menu.

No: Not to display [Save Setting Data] menu in RUN

menu.

Save Chasges im BUM Mesu

Prohibiting the operation from the keypad
(Ver.1.42 or later)
The PV500 has "Keypad is invalid" function to disable various operations such as switching the menu to
SETUP MENU with the keypad and editing in RUN MENU as a function to protect the PV500 from incorrect

operations. When this function has been specified, "Keypad is invalid" is displayed in the key guide space on
the window.

Switching the keypad operation between Invalid and Valid is executed with an exclusive communication
command. Refer to page 381 for details.

While PV500 is not energized, the information on keypad operation status is saved with the power of the
backup battery. To use this function, open the cover on the back and connect the battery with PV500. (Before
shipment, the battery and PV500 are not connected.)

How to attach a backup battery: Page 11
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6.2.3 Inspection Process and Output Timing

Selecting Inspection Process
To reduce inspection time when the tact time is short, change operation mode.

Serial processing Image | Checker Resull Image | Checker Fesul
Inspects one by one in order. Caphure | Execution o Caphe. | Execulion o]
The inspection time displayed on the screenis ! ;-— Inspection Time

as shown in the right figure.

Parallel processing

As the next image can be captured after image
capturing is complete, the inspection time can Capture | Execution

E Serial processing

Result
Image Chmw

_— o
[Ts) Execution |

be reduced as the right figure. : Cycle

The screen shows time and cycle of

inspection.

1. Select “System Settings” > "Operation".

Result I
Image | Checker
Capture | Execution Oxurgm

| Parallel processing | Reduced

The setting window of operation is displayed.

2. Select “Serial” or “Parallel” for “Inspection Process”.

Default: Serial

Selecting Output Timing of General Results and

Images

Specify output timing of inspection results (general results) and inspection images to the external devices.

Output Results:
Synchronous:

Asynchronous:

Image Output:
Synchronous:

Asynchronous
(image output first):

Asynchronous
(inspection first):

When outputting all results are completed, an inspection is complete. Because the
time of outputting general results is included, its inspection time is longer than
Asynchronous processing.

An inspection is complete before outputting results, and PV500 completes data
output until the next inspection result output. Because the time of outputting
general results is NOT included, its inspection time is shorter than Synchronous
processing.

An inspection is complete after image output is completed. Because the time of
outputting images is included, its inspection time is longer than the other two
options.

An inspection is complete before outputting images, and then PV500 outputs
images when it can. When the interval of START signal input (the period between
inspection start and the next inspection start) is short, and Image Output is not
completed after several inspections, PV500 completes Image Output by delaying
the next inspection start.

An inspection is complete before outputting images, and then PV500 outputs
images when it can. When the interval of START signal input (the period between
inspection start and the next inspection start) is short, and Image Output is not
completed after several inspections, PV500 executes inspections first by
canceling Image Output immediately.
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Select “System Settings” >

"Operation".

The setting window of operation is

displayed.

Specify “Output Results”.

Default: Synchronous

Specify “Image Output”.

Default: Synchronous

FERSTION DENVIRONNENNN TFE  CFECTION

AVEAEAD oL

I ripeu b Ok pud Coam 1

i

Colar Password

Starfup Tetiing

[ Oswration |

ymiem Register |

Ewn Medw in SETUP Manu
Wen Iwilching to SETUP.

Inspection Process

Dstpuf Resulis

Image Duilgaul

Parallel 10 Datpul Resel Condilion
Contimuous Inspection

Template Setiing

Faaifion

Area Diselay

Template Begistralion
Smard Matching Porformance

ot available -]

Fave toagn in Teal’
T
Bynchromus -

yneh rorun
Wsynchronous |

v ]

[po (incel

se the Last Image =]
Fel Position |
Ko

:Pu,-r Checkar j
[Tyme Gwitch First

Parallel I/O Reset Condition
This item is to select reset timing of OUT signal when outputting inspection result through Parallel I/O connector
and Parallel I/O terminal.

Hold (default): To hold until outputting the next result.
When the first and second inspections turn on OUTO signal, the signal keeps ON until the third
output of inspection result without turning off.

Reset: All OUT signals turn off when TACT signal turns off.

M Refer told

Refer to Chapter 8.3 “Timing Chart” (page 356) for details.

Inspecting with Internal Trigger
(Continuous Inspection)
This method executes inspections repeatedly before receiving START signal from the external device. This is

"Continuous Inspection” and helpful to inspect continuously due to a long object. A signal input from the
external device can stop repeating inspections.

1. Select “System Settings” > "Operation".

2.

The setting window of operation is displayed.

Select whether you inspect repeatedly in “Continuous Inspection”.

No (Once) (default):
Automatic: After Trigger:

Automatic: After Power On:

Executes an inspection by START signal input.

After PV500 starts up, inputting START signal at the start of the first
inspection executes inspections repeatedly.

After PV500 starts up, inspection is repeatedly executed soon. START
signal input is not necessary.
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6.2.4 Setting Default Variable (System Register)

PV500 offers eight value registers. These registers can be used in an expression of numerical calculation, or
can be referred for a drawing position or figure size of character/figure drawing.

The values of the registers can be changed by sending a command through COM.0 interface or Ethernet
interface from the external device.

Setting Default Value to Store in Registers
The value can be changed and read from the external device.

1. Select "System Register" in “System Settings” setting window.
2. Select register No. to change the value.

3. Specify the value and press the ENTER key.
The available values range from -9,999,999.999 to +9,999,999.999.

(sbumes waysAg buibueyn) sbumyag Juswuonauzgs [LFEL )
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6.3 Input/output

This function assigns functions of signals input from the external device to PV500, and makes settings on
outputting result data and images.

Parallel I/O: Setting of the minimum OFF time of READ END signal and } Page 318
ACCEPT signal, and assignment of ASSIGNO-5 signals.
Parallel /O Output: Setting of outputting inspection results through 1/O interface } Page 251
(Selecting the destination and output data, setting output
method)
Serial: Setting of communication condition of COM.0 port (transmission } Page 318
format)
General output: Setting of outputting inspection results through RS-232C } Page 257
interface and Ethernet interface
Image output: Setting of outputting inspection images to the external device } Page 260
(Selecting the destination and output camera image, setting
output method)
Save Image Memory: Setting to save inspection images in the image memory of PV } Page 265
Print Screen: Selecting a saving place of screen capture } Page 48
Displaying Input/Output Window
TR 0 LA TP Wy
" " Syalen Seblings .m Camsia Coler Password
1. Select "ENVIRONMENT" from the menu PUsllol 10| g 57 i o)
bar' Faralliel |1 Sulput ) ALCEPT OFF Min.(m) 'ﬁ
- Serinl | St §igral ASEIEND [Templaie %eiting
LT:::I'&L-.II::'I“ Sel Signal ASEOENT i 1ch WM ST
" " _— i Eave Bata in
2. Select "Input/Output”. i e ey | B i i
The screen of communication setting is S et Signal ASSIGN Fead Tt from ¥
displayed. Sel Signal ASSIENS Bead Data from S0

(sBuipag waysAg Buibueys) sbuijag JuswuoaiAuzgg R k)

317



(sbumes waysAg buibueyn) sbumyag Juswuonauzgs [LFEL )

6.3.1 Changing Setting of I/O Terminals (Parallel I/O)

Set the minimum OFF time of READ END signal and ACCEPT signal. And also, assign functions to
ASSIGNO-7 when operating by inputting signals to I/O connector and I/O terminals ASSIGNO-5 from the
external device.

See chapter 8: Operation and Data Output through 1/0O Terminals, page 339.

1. Select "Parallel I/0" in the input/output setting window.

The parallel setting window is displayed.

2. Specify “REND OFF Min.” and “ACCEPT OFF Min.”

Settable Range: 0 (default) to 1000
Set these items when external devices such as a PLC cannot detect signal switch between ON and OFF

because the OFF time of READ END signal and ACCEPT signal is too short.

3. In “Set Signal ASSIGNO” to “Set Signal ASSIGN5”, assign functions as needed.

Default assignment setting
ASSIGNO: Template Setting
ASSIGN1: Switch RUN/STOP
ASSIGN2: Save Data in PV
ASSIGN3: Save Data in SD
ASSIGN4: Read Data from PV
ASSIGN5: Read Data from SD

4. After setting is completed, press the CANCEL key.

6.3.2 Changing Communication Condition of COM.0 port (Serial)

This is a setting of the COM.0 port for RS-232C communication. Specify the setting values to the same as that
for the external device to communicate.

ltem Option Description

Baud Rate 1200/ 2400/ 4800/ 9600/ 19200/ Transmission speed for communication. The

(bps) 38400/ 57600/ 115200 (Initial value: higher number the faster communication speed.
9600)

Bit Length 7 / 8 (Initial value: 8) To set the bit number per letter.

Stop Bit 1/ 2 (Initial value: 1) To set the bit number of the signal that recognizes

the end of data.
Parity Check None/ Odd/ Even (Initial value: Odd) To set the number of overhead bits to check for
proper data transmission.
Flow Control None/Soft Flow/ Hard Flow To set how to control the handshake flow.
(Initial value: None)
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6.4 Changing Color of Menu and Window

Display color of letters and background on the screen and transparence of dialogue window in SETUP menu
can be set from "Color” menu.

6.41 Changing Color of Letters and Background

The color of letters, menus, and areas displayed on the screen can be changed. You can select from six preset
color patterns. In addition, you can create a new color (as a custom setting) based on the selected color
pattern.

The color not displayed in the color setting window cannot be changed including the color of checker area and
the color indicating 1/O status.

Select a Color Scheme

FEaT 1 Y T

1. Select "ENVIRONMENT" > “Color” from the menu bar. Syntem Sallags | wewifulboul
Calar Schems
Dedails
2. Select "Color Scheme". Fenl Calar
Dialeg
Select one from six patterns; Standard, Casual, Grass, “_:"f":'m' Field
Sepia, Floral, and Midnight. Fa
Zplecied Morw |1
e
Note that selecting a pattern clears the custom colors you e
have set. Selection
Winsdyw Tessaparency (SEIOP Mer )
0T [Ba] - BOE [Neasssarent)

Setting Colors Individually

The way of setting a custom color of an item is explained below.

1. Select "ENVIRONMENT" > “Color” from the menu bar.

2. Select a base pattern in "Color Scheme".

. - ]
3. Select an item to change. R (0 - 255)
- G (D - 255) 255
The amount of containing Red, Green and Blue of the current color are B (0 - 255 |7m
displayed in the values of 0 to 255. (0 - 255)
Enter

4. Adjust RGB values to make a desired color.

The larger value makes the brighter color. The smaller value makes the darker color.
Changing the value updates the color of “Enter” button. Observe it to adjust the color.

5. When it became the desired color, select “Enter”.

If you press the CANCEL key before selecting “Enter” after setting the RGB values, the color will be
restored.

Note that selecting Color Scheme again after creating a custom color clears the created custom color.
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6.4.2 Changing Window Transparency (SETUP Menu)

You can change the transparence of the setting window displayed after selecting the submenu. It is useful to
observe an image while making settings.

The setting of transparence here is for SETUP menu only. The transparence in RUN menu needs to be set with
the VIEW setting in RUN menu.

PEaTion DN T (AT S
" " « . Syslem Seilings lEganh il pul Camséra | h'_' |
1. Select "ENVIRONMENT" > “Color” from the ET— Standard  JPUN: Tyee Mo, 000
menu bar. Baeinily ETUP: Typa M. 000
Fant Calaor
2. Select "Window Transparency (SETUP Bialog
M " Bultton/leeat Fiold
enu)". Main Mo
Default value is 0%. The larger value, the higher e
transparence. Titlo Bar
Wall Paper
Wiy Gubde
3. Select desired transparence. I:r:m:ﬁm Area
Selection
Only highlighting a value updates the S o
transparence of the window. Observe it to set. T T e sy

4. After setting is completed, press the CANCEL
key.

The window transparency (SETUP Menu) can be also changed in the "Image Menu" opened by pressing
the F1 key.

Bl | Bimn Ad i l-'-_-_a Sire Mj. Chicker Gooeslry Calc, Slice Level

Zelec! Camera BUMN: Type Mo.OO2 na

Memory/Live }ﬁ
Preprocess 1 K

{ n n
__Patiern Display |0 ! | [ tntn 01und) Livartives Beate TR

’
I
I
I
I
' !
: Serpll I
I
I
I
I
|

SETUR: Type No., 002
EEANY

Magni | vcal ian ||

Full Screen L

Read Image | I

* Window Tranaparency L
—

A=wrrr—
-
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6.5 Initializing Environment Settings

This function initializes the Environment data and restores it to the default settings.
1. Select "ENVIRONMENT" > “Initialize” from the menu bar.
The confirmation message appears.

2. Select "Yes".

Environment data are initialized.
If you select “No”, initializing is canceled.

Do you want to continue with the initialization process?

Yes No

Initializing Environment might shows the message below when “Common” is selected for “Template
Registration” in “System Settings” > “Operation”.

Free space for template areas is used up. You cannot change the setting of “Template Registration” to “Per
Checker”.

In the case, the settings are initialized except “Template Registration” setting which holds “Common”. Refer
to page 115 about the reason why you cannot change to “Per Checker”.
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Chapter 7

Changing Configuration (TOOL)
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7.1 Overview of TOOL

With “TOOL” in SETUP menu, the following can be performed; settings, information display, and updating of
PV500 you use, adjustment support of optical parts and communication test at the introduction. In addition, you
can switch the mode to communication with PVWIN, which is software of setting and simulation for PV series.

PVWIN Comm. (supported in Ver.1.30 or later)

This switches the mode to communication with PVWIN, which is software of setting and simulation for PV
series.

General Settings

e  Startup Setting
Specify the Area No. to save the data which is read when PV500 starts up.
To specify a type No. and a layout No. to read at startup, select [ENVIRONMENT]. Refer to page 311 for
details.

e Network
This is necessary setting to perform Ethernet communication.

e Calendar
It adjusts the calendar in PV500.

Be sure to use this function attaching the battery that can be found set with no connection if you open the
lid on the back.

e Language
This switches between languages of the menus.

e Initialize
This restores the settings of PV to the default.

SD Property

This is for confirming the property of a SD memory card (such as saved contents or information of a SD
memory card).

Eject SD Card

Select this before ejecting a SD memory card from PV.

Information
It displays the version information on your PV500 and memory usage.

Setting Help

This function supports to make setting of optical parts of PV500, to confirm the communication, and its
adjustment for introduction.

- Focus Adjustment To adjust focus of the lens. Rotate the focus ring of the lens following the
displayed message.

«  Aperture Adjustment To adjust aperture of the lens. Rotate the aperture ring (iris ring) of the lens
following the displayed message.

- Gray Data Analysis To display the grayscale level of the image in the linear area in a graph form.

« Capture Delay Control To decide optimum capture conditions by capturing and displaying images
while changing the condition for each camera.

« /O Test To check the connections of I/O connector and 1/O terminal block with the
external devices.

« Communication Test To test the communication with the external devices connected to COM.0 port

and Ethernet port.

Update
It performs upgrading of PV500 and customizing the splash screen.
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7.2 General Settings

The settings made in “General” are saved in PV500. You cannot backup the data into the storage space in
PV500 or a SD memory card.

As you press the CANCEL key to return to the upper menu hierarchy from “General”, the screen displays a
message to save the modified settings. Be sure to select “Yes” to save the data in PV when you modified the
settings.

7.21 Specifying Data to Read at Startup

Specify the data to read from the storage space in PV500 to execution memory at PV startup. You can also
save the data in a SD memory card, however, cannot read it at startup.

M Refer told

. For more information about the execution memory and the storage space in PV500, refer to section of
What Is a Product Type? (page 51).

. To specify a type No. and a layout No. to read at startup, select [ENVIRONMENT]. Refer to page 311
for details.

OFERATION  [EWW [RSMENT FEIWEFECTIN  SWESEAD (I
S0 Propeiiy Eaecl 30 Card Inlermalig

1. Select "TOOL” > “General” from the menu bar. T

be Lwank |

— Calendar |
2. Select "Setup Setting". Lantwess
Inatialize

3. Enter an area No. where the setting data to read at startup is stored.

3 Note I Note

If there is no data in the specified area No., PV starts in the initial condition with no settings.

Start with Default Settings
Without loading the data in the area No., you can start PV500 with the default settings (execution memory

initialized).

i
P —
1. Press the F1 key and the F3 key on the keypad. |I.-' ( \\'.
| e —— !
|

2. Holding the keys pressed, turn on the power of PV500. «(ewTEm) )
Until RUN menu appears, hold the keys pressed.
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7.2.2 Changing Network Setting

Set a device name and make TCP/IP setting which is necessary to perform Ethernet communication.

The port number of PV500 depends on type of communication data.

. General output: 8601
. Image output: 8602

. Command* communication: 8604 (*See page 370.)

Changing IP address

1. Select "TOOL” > “General” from the menu bar.

2. Select "Network".

3. Change "IP Address”.

Change the subnet mask and default gateway as
necessary.

Default setting

IP Address: 192. 168. 1.5

Subnet Mask: 255. 255. 255. 0

Default Gateway: 192. 168. 1. 1

4. After setting is completed, press “Set” button.

FEAATION EwvIRisMENT TFE  IMGFECTIN SnESED NN ¥
5 Propadiy Eiect 50 Card Infarmaiion Lol
Startw Ssthing | pp gy (o5 |
I .. o EE R L
— Cotondar | poipult Batesay T e T
Langusge s‘“
Inikialine —I
Dewice Mame [TragelhockerFYSH0

00-01-0F-03-04-0%

Pressing the CANCEL key before the “Set” button clears the change.

Changing Device Name

1. Select “Device Name” in “Network” setting window.

2. Enter a device name with the software keyboard.

3. Atter inputting is completed, select the ENTER on the keyboard.

The entered name is displayed.

4. Press the CANCEL key to close the “General” setting window.

You do not need to press the “Set” button.
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7.2.3 Adjusting Calendar Date

Set the date and time of the built-in clock. The date recorded when outputting data is the date of this calendar.

While PV500 is not energized, the information on calendar is saved with the power of the backup battery. To
use calendar function, open the battery case lid on the back and connect the battery with PV500. (Before
shipment, the battery and PV500 are not connected.)

M Refer told

For the information of how to attach a battery, refer to page 295.

Adjusting Calendar Date

1. Select "TOOL” > “General” from the menu bar.

FERATION  EvvikinsEn] TFE  IWSPECTION  SWESEAD IR |
" " 5 Propadiy Eiect 50 Card Infarmaiion e
2. Select "Calendar". Startus Satting | . I
_ Metwerk | g 14330 _
3. Select “Date Format”. Language :"“ L) "'”'“"'mﬁﬂ
Initialize ar ¥
For example, the date of August 15th in 2010 is = ik [ ]
displayed as bellow by format. 2“| ““
[YYYY/MM/DD] (default) : 2010/08/15 ,ﬁm_ —
[MM/DD/YYYY]: 08/15/2010 et

[DD/MM/YYYY]: 15/08/2010

4. Adjust year, month, day, hour, and minute.

5. Atter setting is completed, press “Set” button.

The changed date is saved and the adjusted date and time are displayed on the top of the setting window.
Pressing the CANCEL key before the “Set” button clears the change.

6. After setting is completed, press the CANCEL key.

7.2.4 Switching Language

The displayed language can be switched.

OPERATION ENVIRONMENT TYPE  INSPECTION SAVE/READ [THREN SETUH

put Camera Color
1. Select "TOOL” > “General” from the menu -
Startup Setting I i "
apanese
bar. Network Japanese
The confirmation message appears. Galendar Enelish

lie rman
French
Spanish
Italian
Simplified Chinese
Korean
Traditional Chinese

2. Select "Language”.

Settable languages are displayed.

Selectable Languages(for Ver.2.0)

(lo01) uoneinbyuoy Buibueysgg PEEELT)

Japanese
English
3. Select a language to use. German
French
4. Press the CANCEL key. Spanish
) . Italian
When the confirmation message appears, Simplified Chinese
select “OK" to switch the language on the Korean

screen.

Traditional Chinese
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7.2.5

Initializing General Settings

This menu initializes the configuration. The items and their values to be initialized are listed below.

ltem Value after initialization
Startup setting Start with Memory Area No.: 0
Network IP Address 192.168.1.5

Subnet Mask 255.255.255.0

Default Gateway 192.168.1.1

Device Name ImageCheckerPV500

Language and the calendar (date and time) are not initialized.

1. Select "TOOL” > “General” from the menu bar.

2.

Select "Initialize” > “Initialize General
Settings”.
The confirmation message appears.

Select “Yes” to initialize it.

Initialization is executed. At the moment, the
initialized values are saved in PV.

Select “No” to cancel.

Press the CANCEL key twice.

The confirmation message appears.

TPEFATIIN EWVIFDMMENT TIPE  DRPECTION GAReFEAD DN
= Freperty Eject 2 Card

ENF W

Imformat isn Sel
Startus Settink | yoiyignize Besiea) Sebtings |
N lwark
Calendar
Language
Bo you wani 1o confinue with the initializalion process?
I ol v

The initialized values are saved in PV at the time of initialization. You can either “Yes” or “No”. (Even if you

select “No”, the values are not restored.)

When you changed a value of another item after initialization, select “Yes” to save the changed value in PV.
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7.3 Information Display and Ejection of SD Memory Card

“SD Property” shows information of a SD memory card when attaching it in the slot.
“Eject SD Card” prepares to eject a SD memory card.

7.3.1 Displaying Information of SD Memory Card

You can confirm the information of a SD memory card attached to the SD memory card slot of PV500.

The information includes capacity and free space of the SD memory card, the saving date of the files, and their
size.

DPERATION EWWIROMSENT TYPE  INSPECTION SavEsrEad [IEEE |
Gersera | PSP Eiect 50 Cacd Irdormat o
1. Select "TOOL” > “SD Property” from the menu Volume Label

bar. i"l.1||
The information is displayed. RPanasonic HEW Vision\PVs00
50 Capacity 1.00%, 283,712 Byt
. . S0 Free Space 1,000,045 016 Evle
2. Select the file list. e
The files saved in the place are listed. [eresn ]
. ediry | 7008/01/09 17:46:58
. « » .. alivy | 200801709 12:46:58
To go up to the upper hierarchy, select *..”. e~ T T AN 11658
Afile can be added while the information is Resul t adivy | ODBA/09 13:00:44
displayed. Selecting “Update” shows the latest Image cdir | 2008/01/09 15:59: 16
status.
Updaie

7.3.2 Preparing to Eject SD Memory Card (Eject SD Card)

If you forcibly eject a SD memory card while the device is accessing its memory, the SD memory card and
PV500 might be damaged. Be sure to prepare to eject the card by following the procedure described below
before withdrawing it from the slot.

1. Select "TOOL” > “Eject SD Card” from the menu bar.
The confirmation message appears.

2. Select "Yes".
When it is ready for ejection, the message saying “The SD card can be ejected safely.” appears. Select
“OK".

Now, the preparation to eject the card is complete.
Push the SD memory card into the inserting direction and remove the ejected card from the slot.
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74 Setting Help

This function supports to make setting of optical parts of PV500, to confirm the communication, and its
adjustment for introduction.

Focus Adjustment: To adjust focus of the lens. Rotate the focus ring of the lens following the
displayed message.

Aperture Adjustment: To adjust aperture of the lens. Rotate the aperture ring (iris ring) of the lens
following the displayed message.

Gray Data Analysis: To display the grayscale level of the image in the linear area in graph form.

Capture Delay Control: ~ To decide optimum capture conditions by capturing and displaying images
while changing the condition for each camera.

I/O Test: To check the connections of /0O connector and I/O terminal block with the
external devices.

Communication Test: To test the communication with the external devices connected to COM.0 port

and Ethernet port.

741 Adjustment of Focus and Aperture

This feature makes it easy to properly adjust the focus and the aperture of the lens.
Focus and aperture can be adjusted by the same procedure.

1. Adjust the position of the camera to display

the inspection object or the object with
feature on the monitor screen.

Select “TOOL” > "Setting Help".
The Setting Help menu appears.

Select “Focus Adjustment” or “Aperture
Adjustment”.

The window for focus adjustment (or aperture
adjustment) appears.

From “Camera”, select a camera image to
adjust focus or aperture.

Select “Area” and set an inspection area on

a captured object or a position where feature
of the object exists.

The place where the feature of the object exists
is the position where the difference of
brightness is observed.

1IN EoAMLNT T

Focus el s il

150 Tean

Commnicatian 1

Gonaaul @ Froparly

Eiect 58 Cand lnfermslioa M

B Ty

SIOF; Type Ba, 000

Ba. DO

Area

(FPERATION EMVIROMEMT TYFE  [HSFECTI
General 50 Properiy
Casers _ Sotect |

get

Focus Level 0

Rasul i
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6.

Rotate the focus ring (or aperture ring) of the lens following the
displayed message.

Rotate the ring until “Result” field shows “OK”.

A level bar showing consistent percentage is displayed in the
“Focus Adjustment Level” area.

When “OK” is displayed, stop turning the ring and then press
the ENTER key.

Now you completed the adjustment.

7.4.2 Gray Data Analysis

1] |
Turn the Focus Ring to Lhe

ane end direction.
cPress the FHTER koy?

Focus Leval 0

Resul t
FERBTTON EMVIRIRMENT TYFE INSPECT DY
General S0 Proporly
— -

Adjust the Focus Ring umtil
M is displayed.
Press the ENTER key>

Facus Level 08

Result m

This function graphs gray values in the pixels on a horizontal or vertical line. You can observe the gray data on
a preprocessed or binarized image.

1.

Adjust the position of the camera to display the inspection object
or the object with feature on the monitor screen.

Select “TOOL” > “Setting Help”.

The Setting Help menu appears.

Focus Adjusiment |
Aperture Adjusiment |
Gray Data Analysis |
Capture Delay Contral |

|
|

|/0 Test
Communication Test

Ganeral 50 Preporty
Select “Gray Data Analysis”. Fimry s
The Gray Data Analysis window appears. hrwn Dlroghbom

Favizontal =]
L
Set an area on the position where you P Bt |
I 1}
want to observe its gray data from ;.“ 3
“Area“ and “Area Direction”. Magai | ical ion
When you completed the area setting, the j,wmw_m 3
graph of gray data appears in blue. B g
The larger blue area indicates the brighter Gray/inary
pixel (gray value is higher), and the smaller | Groy Scale
area the darker pixel (gray value is lower). serall |

Ljsct 5B Card Infasmalian Setbing Help

Btmary C1IT-Mega b Liveenie Soale 908

BH: Type No. 000

ST Dype Mo, 00
REAK|

Change the other items as necessary to change the type or size of the image.

Live/Memory: To switch the image between Live and Memory.

Magnification: To change the display size of an image.

Preprocess: To confirm the gray data of a preprocessed image.

Gray/Binary: To switch between Gray image and Binary image (slice level A-Z).

Scroll: To move the displaying area when the magnification of an image is set to high.
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7.4.3 Capture Delay Control

This function helps to decide optimum capture conditions™ by capturing and displaying images while changing

the conditions for each camera.

*) Shutter speed, Camera gain, Capture delay, FLASH delay, FLASH span

1. Select “TOOL” > “Setting Help”.
The Setting Help menu appears.

2. Select “Capture Delay Control”.

A live image and the capturing conditions
appear.

3. Specify a camera to display on the screen
window from “Select Camera.

4. Change the capturing conditions.

An image is captured under the changed
conditions and the displayed image is
updated.

Then, the setting window shows the gray
value of the entire screen.

The current gray average and the previous
gray average are displayed.

5. When you decide the optimum capturing
conditions, enter the values in “Camera”.
To set values in “Camera”, select “TYPE” >
“Type Setting”.

Focus Adjustment

Aperture Adjustment

Gray Data Analysis

1/0 Test

|
|
|
Capture Delay Control |
|
|

Communication Test

Camira
Selec
Capture Delayims)
0.0
FLASH signal Delayims)
0.0
Shatter Speod (ms)
.0
Camera Gain
(]
FLASH Signal Width (ms)
0.7

Previous Gray Average
152
Current Gray Average

152

RUN: Type Mo. 00D

SETUP: Twpé Mo, 00D

Screen D102 -Mea) LivedGray Scale 553

332




744 1/0 Test

This function checks the connections by forcibly outputting signals and monitoring input signal of the /0
terminal or 1/O connector.

Focus Adjustment

hperture Adjusiment

Capture Delay Control

1/0 Test

Communicat ion Test

|
|
Gray Data Analysis |
|
|
|

1. Select “TOOL” -> “Setting Help”.
The Setting Help menu appears.

2. Select “l/O Test”.
The list of output signals and input signals (from the external device) of
PV500 is displayed.

3. Select a signal to carry out an output test.
In the cell of the signal you selected, “X” is displayed. This
symbol indicates that the specified signal is ON.

4. Check the signal you turned on is input correctly from
the external device.

5. Input a signal from the external device to PV500.
In the cell of the signal you input, “X” is displayed in the
same way as the output signals.

After processing output test, closing the /O test window while

the signals are turned on turns off the signals.
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7.4.5 Communication Test

This function tests the communication with the external devices connected to COM.0 port and Ethernet port.

Selecting a Port

1.

Select “TOOL” > “Setting Help”.
The Setting Help menu appears.

Select “Communication Test”.

The Communication Test window appears.

Select a port to carry out communication test in
“Select Port”.

After you select a port, PV500 can receive commands
from the external device.

Receive and Send Test of Command

1.

Select a port in the Communication test window
and send a command from the external device.

The received command is displayed in “Input” field. To
clear “Input” field, press the “Clear” button.

Tilt the ENTER key up/down to select “Output”.

A software keyboard is displayed.

Enter characters, such as response to a command
and output data, to output to the external device.

Tilt the ENTER key up/down to select “Send”.

The entered characters are sent to the external device
from the specified port. Check if the device receives
them correctly.

Focus Adjustimend

Aperture Adjustment

Capture Delay Control

1/0 Test

|
|
Gray Data Analysis |
|
|
|

Communication Test

Select Porl COM.0
| [1]

bwat § rhelrnrt

Clear
Select Port G0W, 0 E|
Ingss!
XPR GYE_IINE Ien Clear
Dutgul

Send
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7.5 Information Display and Updating of PV500

7.5.1 Displaying PV Information

It displays the version information of your PV500 and memory usage.

PERATION  EMvIRDMMENT TYPE  INSPECTION SOETEAD DN
1. Select "TOOL” > “Information” from the Bemral 50 Properly | Eject S0 Card [SSENENEN
menu bar. Modal R0
. ) . . Version Wer .
The information of PV500 is displayed.
Froe Space for Selting Dala 8,176 516 Byles
Froe Space lor Templales Camera O#1 0,963,496 Byles
Froe Space for Templales Camsra 73 0,963 496 Byles
Free Slorage Space im PYS00 497,811,456 Byles
50 Tetal Capacity 1,015,283, 7117 Bytes
50 Free Space 958,670,136 Bytes
Device Name I ma geChecke rPYL00

Model
Version

PV500 (fixed)
Version of PV500 you are using 1.nn

Free Space for Setting Data
Free Space for Templates Camera 0+1
Free Space for Templates Camera 2+3

Free Storage Space in PV500
SD Total Capacity
SD Free Space

Free space in the memory for setting data which sets up to 256
product types. (except the memory for template)

Free space in the memory for template of Matching checker created
for Camera 0 and Camera 1.

Free space in the memory for template of Matching checker created
for Camera 2 and Camera 3.

Free space in the Storage Space in PV500 which sets up to 100 data.

This is displayed only when a SD memory card is attached.

Device Name

“ImageCheckerPV500”
This can be changed. Refer to page 326 on how to change it.

335

(lo01) uoneinbyuoy Buibueysgg PEEELT)



(1001) uoneinbyuog Buibueyoggg PEEIELIEL]

7.5.2 Version Upgrading of PV500

By using the file we provide, you can upgrade your PV500. Upgrading requires a SD memory card.

Preparing a Version Upgrade File

1. Obtain a version upgrade file.

Download the file for upgrading from our website.

2. Decompress the downloaded ZIP file.

3. Prepare a SD memory card and save the decompressed version-upgrade file (*.PRG) in the path
below.

Drive: ¥Panasonic MEW Vision¥PV500¥Update¥

4. Attach the SD memory card of the step 3 to the PV500 you want to upgrade.

Now you completed the preparation of the version upgrade file.

Version Upgrading

1. Select "TOOL” > “Update” from the menu bar.
Update window is displayed.

2. Select "Firmware".
The list of the version upgrade files saved in the SD memory card is displayed.
If the file list is not displayed, check the following conditions.

- The SD memory card is attached correctly?
- The version upgrade files are saved in the correct place?

3. Select a desired version upgrade file.

When the confirmation message appears, select “YES" to start upgrading.
Selecting “No” cancels upgrading and the screen returns to the previous one.

Do not turn off the power of PV500 during the upgrading. If you turn off the power during the upgrading, the
system might be damaged and might not be able to start or function correcitly.

4. Reboot the PV500 following the displayed message after the operation is complete.
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7.5.3 Customizing Splash Screen (Update)

A splash screen of PV500 is the blue screen showing the product name and the version at startup. The screen
can be changed to another one. Changing the screen requires a SD memory card.

Preparing a File

1. Prepare an image to display as a splash screen.

Modify and save the image file to meet the following conditions.
- 24-bit bitmap file
- Image size: Max. 1024 (w) x 768 (h) pixels

2. Prepare a SD memory card and save the image to display as “Logo.bmp” in the path below.
Drive: ¥Panasonic MEW Vision¥PV500¥Logo

3. Attach the SD memory card of the step 2 to the PV500.

Now you completed the preparation of the image file to use for a splash screen.

Changing Splash Screen

1. Select "TOOL” > “Update” from the " brasarty | Ciect 30 g | Inforation. "

50 Praperly Infermalion Selling Melp lpdste |

menu bar. | I... T
Update window is displayed. Enlmazers] e

2. Select “Splash Screen” > “Change”.

When the confirming message appears,
select “YES" to execute the change. After Sl e

the change is completed, a message is —— s | ]
displayed.

If you cannot change it, the following can be considered as reasons. Check the conditions.
- Anonqualified file is saved. (A different file format or too large file size.)
- The file is saved in the wrong place.
- The file name is not “Logo.bmp”.
- A SD memory card is not available.

3. As the message appears telling that the change is completed, select “OK”.

The changed splash screen will be displayed after the next startup.

Initializing Splash Screen
Delete the custom splash screen and replace it with the original image.

1. Select “Splash Screen” in “Update” window.

2. Select "Delete".

When the confirmation message appears, select “YES" to start initializing.

3. As the message appears telling that the process is completed, select “OK”.

The initial splash screen will be displayed after the next startup.
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Chapter 8

Operation and Data Output through 1/O
Terminals
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8.1 Main ltems that can be Communicated through /O Interface

PV500 is provided with 1/0 interfaces as below. * TN
¢ 1/O connector (MIL connector type) :
Input: 32 pins, Output: 32 pins
«  1/O terminal block I i
Input: 14 pins, Output: 15 pins
WO Temminal
Input
The operations shown in the table below can be executed by input from the external devices.
Connector Terminal Block Command*°

Execute inspection STAO0-3 STAO %S
Execute reinspection ASNO-5*" ASNO0-2* %R
Execute type switch TYPE+INO-7 TYPE+INO-7 %X
Set template RENT+INO-15 ASNO-2*2+INO-7 %A
Switch layout DISP+INO-4 DISP+INO-4 %]
Switch between RUN/STOP RUN/STOP ASNO-2*2 %RM
Reset statistics data ASNO-5*' ASNO-2*2 %Q
Reset error signal ASNO-5*' ASNO-2*2 %E
Save setting data Storage Space in PV500 ASNO-5*"+INO-6  ASNO0-2**+IN0-6 %MW

SD memory card ASNO-5"+IN0-6  ASNO0-2**+IN0-6  %CW
Read setting data Storage Space in PV500 ASNO-5*"+INO-6  ASNO0-2**+IN0-6 %MR

SD memory card ASNO-5*'+INO-6  ASNO0-2*’+IN0-6  %CR
Operate image Save in a SD memory card  ASN0-5*"' ASNO0-2*2 %SS
memory of PV (backup)

Delete ASNO0-5*" ASN0-2* %SR
Print screen ASNO0-5*" ASN0-2* %PS
Save the latest inspection image in a SD memory ASNO0-5*' ASNO0-2*2 .
card or PC etc. through Ethernet
Abort inspection/process ASNO-5*' ASNO-2*2 %CC
Abort Save/read Setting Data ASNO-5*" ASNO0-2*? %CD

*1: Up to six functions are available because six points of ASNO to 5 are assigned functions. ASNO to 2 are
common function with 1/O terminal block.

*2: Up to three functions are available because three points of ASNO to 2 are assigned functions. They are
common functions with ASNO to 2 of I/O connector.

*3: Command to control with interface of RS-232C and Ethernet. Refer to page 370 for details.

Output

The data shown in the table below can be output from PV500 during inspections. “Total Judgement” is output
without condition, however, outputting the other data is selective.

Connector Terminal Block
Total Judgement RSLT RSLT
Scan Count ouUTO0-15 ouTo0-7
Judgement (JDC) OuTO0-15 ouTo-7
Numerical calculation result QUTO0-15 ouTO0-7

To set whether to output or not, select “ENVIRONMENT” > “Input/Output” > “Parallel 1/0 Output”.
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8.2 Specification of /O Interface

8.21

/O Connector

Pin Arrangement

Input
IN
B sTARTO P 1] 2 | sTARTY
START2 | 3|4 |START3
e TYPE 5 | 6 | DISPLAY
A H REENTRY | 7 | 8 | ACKNOWLEDGE
RUN/STOP| 9 | 10| ASSIGND
AssiGN1 [11]12] assignz
l] ASSIGN3 [13]14] ASSIGN4
1 ASSIGNs [15]16] (RESERVE)
coMMON [17]18] common
NG 19]20] nC
! IND 21]22] N1
IN2 23|24| N3
IN4 25|26| NS
ING 127]28] N7
INB 29]30| N9
| 4 IN10 [31]32] w11
] IN12 33|34 IN13
IN14 35|36] IN15
COMMON |37 38| COMMON
NC 39]40| NC
No. Signal No. Signal
1 START 0 * Image capture with 2 START 1 Image capture with
Camera 0 Camera 1
3 START 2 Image capture with 4 START 3 Image capture with
Camera 2 Camera 3
5 TYPE * Type Switch 6 DISPLAY * Layout Switch
7 REENTRY Template Setting 8 ACKNOWLEDGE Data reception completion
signal at handshake
9 RUN/STOP Switch between Run/Stop 10 ASSIGNO* Function assignment 0-5
11 ASSIGN 1* Function assignment 0-5 12 ASSIGN2* (select from 15 functions)
13  ASSIGN 3 (select from 15 functions) 14 ASSIGN 4
15 ASSIGN 5 16 RESERVED Spare (Unavailable)
17 COMMON Common for input 18 COMMON Common for input
19 NC Unconnected 20 NC Unconnected
21 INO* Input data 0-15 22 IN1* Input data 0-15
23 IN2* 24 IN3*
25 IN4* 26 IN5*
27 IN6* 28 IN7*
29 IN8 30 IN9
31 IN10 32 IN11
33 IN12 34 IN13
35 IN14 36 IN15
37 COMMON Common for input 38 COMMON Common for input
39 NC Unconnected 40 NC Unconnected

Four pins of Common (No.17, 18, 37, and 38) are common for all input signals of I/O connector.

The signals shown with * mark in the table are also provided for I/O terminal. Use one of I/O connector and I/O
terminal block. PV500 might be damaged by connecting to the both terminals and inputting different signals.
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ouT
COMMON P 1] 2 | FLASHD
COMMON | 3 | 4 | FLASH1
COMMON 5| 6 | FLASH2
COMMON 78| FLASH3

READENDO | 9 | 10| READEND1
READEND2 | 11]|12| READEND3
READY 13| 14| ERRORO
ACCEPT 15|16 | ERROR1
RESULT 17]18| TACT
STROBE 19120 | RUN

ouTo 21|22 OUT1
our2 23|24] ouT3
ouT 4 25[26] ouTS
outs  [27]28] out7?
ours  [29]30] ouTs
ouTio 31]32| OUT11

ouT12 33|34 ) oUT13
0uT14 35|36 OUT15
COMMON | 37|38 | COMMON

NC 3940 NC
No. Signal No. Signal
1 COMMON FLASH 0 designated common 2 FLASH 0 Flash signal for Camera 0
3 COMMON FLASH 1 designated common 4 FLASH 1 Flash signal for Camera 1
5 COMMON FLASH 2 designated common 6 FLASH 2 Flash signal for Camera 2
7 COMMON FLASH 3 designated common 8 FLASH 3 Flash signal for Camera 3
9 READ END 0 Image capture with Camera 0 10 READ END 1 Image capture with
complete Camera 1 complete
11 READ END 2 Image capture with Camera 2 12 READ END 3 Image capture with
complete Camera 3 complete
13 READY Ready completion signal 14 ERROR 0 Error signal 0
15 ACCEPT Signal of acceptance the next 16 ERROR 1 Error signal 1
signal
+ TYPE
+ DISPLAY
+ REENTRY*1
» ASSIGN*2
17 RESULT Total Judgement 18 TACT Inspection data read timing
19 STROB Data output complete 20 RUN Running status (On when
running)
21 ouTo Output data 0-15 22 OUT1 Output data 0-15
23 OouT 2 24  OUT3
25 OuT 4 26 OUTS5
27 OuUT 6 28 OUT7
29 OouT 8 30 OUT9
31 OuT 10 32 OUT M1
33 OouT 12 34 OUT13
35 OuT 14 36 OUT15
37 COMMON Common for output 38 COMMON Common for output
39 NC* Unconnected 40 NC* Unconnected

*NC = No connection

The output commons (No.37, 38) are for No.9 to 36. When you use Flash signals (Flash 0-3), connect with
respective designated commons (Pin No.1, 3, 5, 7).

*1: It cannot be accepted when ReadEnd signal is Off.
*2: Excepting when assigning function of “Abort Inspection/Process”.
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Output Circuit
In the case of product number: ANPV0502ADN, ANPV0504ADN

NPN Output
Output load voltage: 5 to 24 V DC
Maximum load current: 24mA/ terminal

Connection Example
External Power Supply

PV500 Output PLC Input

!
l ouTo
I

LS

X0
¥

TCOM{—)

In the case of product number: ANPV0502ADP, ANPV0504ADP

PNP output (PhotoMos output)
Output load voltage: 5 to 24 V DC
Maximum load current’ 24mA/ terminal

Connection Example

External Power Supply

PV500 Output COMH)| b ¢

Qutput Terminal

COM(-)

Qutput
Terminal
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Input Circuit

Rated input voltage: 24 V DC
Input voltage range: 21.6 to 26.4 V DC COM(t) *
2.7k
Input .
Terminal 3KkQ

Connection Example
External Power Supply External Power Supply

PV500 Input ﬁ) ﬁ) PV500 Input

COM(t) COM(+) COM(z) 4-----
OF:,';C sz A=
put

STA0
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How to Wire

Connect them using the discrete wires supplied with the product. The special tool is required to connect the
wires.

Connector and special tool by Panasonic  Product No.
Electric Works Co., Ltd.

Connector (included) Contact AXW7221 (For AWG#22, 24)
(product No: AFP2801) Housing AXW1404A

Semi-cover AXWG64001A
Special tool AXY52000

Applicable wire

Size Cross section area Outer insulation diameter Rated current
AWGH#22 0.3 mm? $1.5 - ¢1.1 3A
AWGH#24 0.2 mm?

1. Bend the contact from the carrier, and set it in the pressure
welding tool.

2. Insert the wire without removing its insulation until it stops,
and lightly grip the tool.
The wire is welded.

3. Insert the welded wire into the housing.

PEGETRY sjeuiwaa] Of] ybnodays indinQ ejeq pue uonesadogy

4. Attach the cover after inserting necessary wires.

Now you completed wiring.

To Rewire
You can pull out the contact using “contact puller” attached to the tool.

Press the housing onto the
pressure welding tool in
order to the contact puller
attaches here.
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8.2.2 1/0 Terminal Block

[> Caution)

All input signals are also available for 1/0 connector. Use one of /O connector and I/O terminal block.
Connecting to the both terminals might damage PV.

M Refer told

The input/output circuit is the same as the 1/0 connector. See page 344.

Pin Arrangement

Input
IN

(¢ \ com

5Ta0

DIsSP

B BTE

T

BT 8

el ETm o EE
zzzE2¢%
aaQFEFFEFFEEFEFF
0@

,oj INS 4 ouTs
ING |\:[| OuTE
IN? '@6) aut? lj_@l
No. Signal (indication) Description No. Signal (indication)  Description
1 COMMON (COM) Common for input 1 COMMON (COM) Common for output
2 START 0 (STAO) Image capture with 2 READ END 0 Image capture with
Camera 0 (RENO) Camera 0 complete

LD EETBE 971 yBnoay) IndinQ ejeq pue uonesadog.

COMMON (COM)

Common for input

READYO (REDY)

TYPE (TYPE) Type Switch 4 ERROR 0 (ERRO)  Error signal 0
DISPLAY (DISP) Layout Switch ACCEPT (ACPT) Signal* acceptance
(*Type, Display, Reentry,
Assign, Run/Stop)
ASSIGN 0 (ASNO) Function assignment 6 ERROR 1 (ERR1)  Error signal 1
ASSIGN 1 (ASN1) ?s-glect from 15 RESULT (RSLT) Total Judgement
ASSIGN 2 (ASN2) functions) 8 TACT Reading timing of
inspection data
9 INO Input data 0-7 9 ouTo Output data 0-7
10 IN1 10 OUT1
11 IN 2 11 OouT 2
12 IN3 12 OUT3
13 IN4 13  OUT4
14 IN5 14  OUT5
15 IN6 15 OUT6
16  IN7 16 OUT7
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Wiring with Terminal Block

Be sure to cut the power of PV500 before wiring. Wiring while the power is supplied might cause damage of
PV500 and the connecting external device.

About Terminal Block Socket

Terminal block socket (included):

Applicable size of wire:

How to Wire

1.

Remove the wire shield.

Push the orange part into the
socket with a slotted screwdriver.

Insert the lead wire all the way
into it pressing the orange part.

Release the screw driver.

The lead wire is connected.
Connect the lead wire with the pins
as necessary.

After wiring is complete, attach it to the 1/0
terminal block.

Manufactured by PHOENIX CONTACT
Model number: FMC1.5 / 16-ST-3.5

AWGH#24 - 16, 0.2 - 1.5 mm?
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8.2.3 Main Function of Signals

Input Signal

The signals with asterisk (*) are accepted only when ACCEPT of output signal is ON.

STARTO - 3 (STA0-STA3): Inspection Start Signal
This is start signal of an inspection. Inputting this signal starts capturing an image.
The signals of STARTO - START3 correspond to CAMERAO - CAMERAZ3 respectively. Use START 0 to use
the common trigger when starting capturing images with all connecting cameras simultaneously. To set
trigger, select “TYPE” > “Type Setting” > “Camera” > “Camera Trigger” in SETUP menu.

Type (TYPE): Type Switch (*)
Use this signal to switch product types by a signal from the external device.
Inputting the type number (0 - 255) to switch to for “INO - 7”and turning on a TYPE signal executes
switching types.

Display (DISP): Layout Switch (*)
Use this signal to switch layouts displayed on the monitor by a signal from the external device in RUN
menu.
Specifying a layout number (0 -31) to input data “IN 0 - 4” and turning on DISPLAY signal switches the
layout.

Acknowledge: Data Reception Completion Signal of the External Device during Handshake
Use this signal with output STROBE signal (which is a data output completion signal during handshake)
when outputting result data output from OUT1 - 15 to the external device while performing handshake.
During handshake, PV500 turn on STROBE signal after outputting data. The external device receives data
at rising edge of STROBE ON signal. Turn on Reception completion signal after reception is complete. PV
500 receives the reception completion signal with ACKNOWLEDGE terminal.

Reentry: Template Setting (*)
Use this signal to update the template (base image) of Matching checkers by inputting signals from the
external device.
Specifying a checker number (0 - 999) to set for “INO -9” and a template number (0 - 63) for “IN10 - 157,
and turning on REENTRY signal executes template setting.

Even when setting "Template Registration" to "Common" and using Common template, the procedure of
template setting is the same as the above.

However, executing template setting requires attention because the template image is overwritten
automatically when a Smart Matching checker in another product type uses the same template due to
common template for all types.

Run/Stop: Run/Stop
Use this signal to switch between Run and Stop of PV500 by a signal from the external device.
The status change of signal from OFF to ON (or rising edge of the signal) switches between RUN and

STOP.
However, this signal cannot be accepted when you select the following menus in SETUP menu; "TOOL" >

"General", "Setting Help", and "Update".
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ASSIGN 0 - 5 (ASN0-5): Function Assignment (* partly)

Use this signal to perform the function shown in the table below by a signal from the external device.
To assign a function to Assign signal, select “ENVIRONMENT” > “Input/Output” > “Parallel I/O” in SETUP

menu.

Template Setting (*):
Switch Run/Stop:
Save Data in PV (*):

Save Data in SD (*):

Read Data from PV (*):

Read Data from SD (*):
Reinspect:

Reset Statistics (*):
Reset Error (*):
Save Image Memory in SD (*):

Output Latest Image(*):

Clear Image Memory (*):
Print Screen (*):

Abort Inspection/Process

Abort Save/read Setting Data

INO - 15: Input data

The same as REENTRY

The same as RUN/STOP

All product type data currently registered in “execution memory” will be
saved in “memory for store” of PV. Specify a storing area number (0 - 99)
with “INO - IN6”.

All product type data currently registered in “execution memory” will be

saved in a SD memory card. Specify a storing area number (0 - 99) with
“INO - IN6”.

The setting data registered in the storage space in PV500 will be called
up to “execution memory”. Specify a reading area number (0 - 99) with
“INO - IN6”.

The product type data registered in a SD memory card will be called up to
“execution memory” of PV.

Input this to reinspect without capturing an image. Enter a block number
(0 - 9) to execute with “INO - IN3”.

Input this to clear the statistics data and scan count.

ERROR 0 and ERROR 1 will be turned off.

Backs up all images saved in the image memory to a SD memory card.
Creates a folder named one of "00" to "99" which does not exist in
"Panasonic MEW Vlsion¥PV500¥Image¥Backup" in a SD memory card
and saves images in the folder.

Outputs the latest inspection image.

The destination (SD memory card or PC connected with Ethernet cable)
and the file name can be set from "ENVIRONMENT" > "Input/Output" >
"Image Output" menu.

¢ In "ENVIRONMENT" > "Input/Output" > "Image Output", set "Output
Conditions" to "Command Reception".

* Image Receiver needs to be activated on the destination PC when
"Destination” is set to "Ethernet".

All image data registered in the Storage Space in PV500 will be cleared.

The currently displayed screen (entire contents the monitor displaying)

will be captured and saved in a SD memory card or a PC through

Ethernet.

You can specify destination from “ENVIRONMENT” > “Input/Output” >

“Print Screen”.

Cancels the following active operations, and restores into the previous

status before the operation.

« Cancellation of the operation of a serial command which has been
received

» Cancellation of the status waiting for Individual trigger input

» Cancellation of output in the status waiting for result output after an
inspection is complete

» Cancellation of image saving from Image Memory to a SD memory card

» Cancellation of template re-registration

Cancels saving or reading the setting data.

These are signals to input the values for switching type, reading/saving setting data when you execute the
functions. Specify values in binary data as follows.

Example 1) Specifying No.6

Example 2) Specifying No.237

IN7 IN6 IN5 IN4 IN3 IN2 IN1 INO

0 0 0 0 0 1 1 0

IN7 IN6 IN5 IN4 IN3 IN2 IN1 INO

1 1 1 0 1 1 0 1
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Output Signal
READY (REDY): Inspection start ready completion signal

Use this as condition signal to input START signal when inspecting in “Serial” mode as inspection process
mode. READY signal turns on when PV can receive START signal and turns off when it starts capturing an
image.

Use “READ END” signal as ready completion signal to inspect in “Parallel” mode.

READ END 0 - 3 (REN0-3): Image capture completion signal

The signals of READ END 0 - READ END 3 correspond to CAMERAO - CAMERAR respectively.

Use this as condition signal to input START signal when inspecting in “Parallel” mode as inspection
process or inspecting with “Individual trigger” which inputs START signal individually. Receiving a START
signal for inspection, READ END signal turns off when capturing an image and turns on after capturing is
complete.

When connecting multiple cameras and capturing images with “Individual” trigger, all READ END signals of
connecting cameras turn on after all cameras finished capturing.

Use “READY” signal as ready completion signal when inspecting with common trigger (, starting capturing
images with all connecting cameras simultaneously) in “Serial” mode.

FLASH 0 - 3: Flash synchronization signal

The signals of FLASHO - FLASHS3 correspond to CAMERAO - CAMERAZ3 respectively.

When the specified time of FLASH delay passes after START signal turns on, FLASH signal is output in the
specified length. Whether turning on FLASH signal or turns off at the time of output, you can select for
every FLASH signal from ENVIRONMENT > “Camera” > “FLASH Polarity”. This setting is common to all
product types.

Delay time and output width of FLASH signal can be set for each product type and each FLASH signal

from “TYPE” > “Type Setting” > “Camera” in SETUP menu.

RESULT (RSLT): Total Judgement

It outputs a result of Total Judgement set in Judgement. The signal turns on if the judgement is OK, turns
off if it is NG or error. The signal is output automatically when Total Judgement is set. Otherwise, the signal
is always off.

ACCEPT (ACPT): Available for receiving signals

It turns on when PV can receive some of the signals of TYPE, DISPLAY, REENTRY and ASSIGN. When
PV500 receives the signals, ACCEPT signal is turned off, and when the operation is finished, the signal is
turned on.

TACT (TACT): Result read timing

The signal turns on when outputting RESULT signal, ERRORO signal, and the data using OUT 0 - 15 at the
timing of output.

It turns on when PV starts outputting a result, and turns off after set “Output signal guarantee time” passes.
Obtain a result with the external device at rising edge of TACT signal.

When data is output in multiple times, perform handshake with STROBE signal described below.

To set Inspection Process, Serial or Parallel, select as follow.
SETUP menu > “ENVIRONMENT” >“System Settings” > "Operation" > “Inspection Process”

To set image capturing trigger, Common or Individual, select as follow.
“SETUP menu” > “TYPE” > “Type Setting” > “Camera” > “Camera Trigger”

To set “Output signal guarantee time”, select “ENVIRONMENT” > “Input/Output” > “Parallel I/O Output”.
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STROBE: Result read timing
Use this signal to output result data with OUT1 - 15 to the external device in multiple times.
Each time result data is output, STROBE signal turns on.

When Handshaking is employed:

Use the signal with ACKNOWLEDGE signal in pairs.

PV500 turn on STROBE signal after outputting data. The external device receives data at rising edge of
STROBE ON signal. Turn on Reception completion signal after reception is complete. PV 500 receives the
reception completion signal with ACKNOWLEDGE terminal.

When Handshaking is not employed:

Inspection data are output at intervals of set “Output signal guarantee time”. STROBE signal turns on ach
time outputting the data.

Receive data with the external device after rising edge of STROBE ON signal and in the output signal
guarantee time.

To set “Output signal guarantee time”, select “ENVIRONMENT” > “Input/Output” > “Parallel I/O Output”.

RUN: Operate signal
It turns on the device is operating.

The monitor shows “RUN” when it is operating, and “STOP” when it is stopped in the upper right.

ERROR 0 (ERRO): Error in executing an inspection or outputting a result
It turns on when an error occurs on result output or template setting (when REENTRY signal is input)
during and inspection. At the timing of outputting of RESULT signal, ERROR 0 signal is turns on.

ERROR 1 (ERR1): Command error
It turns on when an error occurs in operations after inputting the signals which are marked with (*) in the
table of input signal including TYPE and DISPLAY.
While the error signal is ON, inputting the signals again operates correctly and turns off the error signal.

. As the same as the above, ERROR 0 signal or ERROR 1 signal is output when an error occurs by
inputting the command of the same function through RS-232C interface or Ethernet interface.

. ERROR 0 signal and ERROR 1 signal can be reset forcibly by inputting error reset signal assigned to
one of ASSIGN 0 to 5, or by inputting the designated command.
See “Resetting Error Signal”: page 380.
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8.24 Cause of Turning On ERROR 0 Signal and ERROR 1 Signal

Turning on the signals of ERROR 0 and ERROR 1 indicates that processes such as executed inspection or

type switching have not completed correctly.

Check if PV500 makes the causes of turning on the error signals. And then, to prevent those causes, adjust the
settings of PV500 or recheck the signal and the command that the external device sends to PV500.

Cause of Turning on ERROR 0 Signal

ERROR 0 signal turns on when an error occurs while the device executes an inspection or template setting.

Error .

Cause Code Solution, etc
Communication error (communication timeout or sum check error) | EO111 | Connect and set correctly.
occurred during PLC communication.
Values exceeded the following ranges during calculation. E0151 | Check the expression of
Effective range of values during calculation Numerical Calculation or
= -2147483648 to +2147483647 (- 2°" to (2°' - 1)) Judgement which shows “E”
Denominator became “0” in the division that is specified as a E0152 | Sign in the Checker List.
numeric calculation.
Any item that does not exist is referred to the Numeric calculation, | E0153
Judgement. (If the referred item is deleted although it existed when
it was set.)
Position adjustment for a detect trigger is unset when you use E0160 | Register a Position Adjustment
“Detect Trigger (common). for the detect trigger.
While PV500 stops the operation, a signal or a command to E0200 | Operate (run) PV500.
execute one of the following is input or sent.
« Start executing an inspection
* Execute template setting of Smart Matching
+ The command specifying a block number is sent when execution | E0201 | Send an inspection start

mode is set to “Execute All” or “Automatic Switch”. command which specifies no

block number.

The command specifying a camera is sent when “Camera Trigger” Send a command matching the
of “Camera” setting is set to “Common”. setting of “Camera Trigger”.
The command specifying no camera is sent when “Camera
Trigger” of “Camera” setting is set to “Individual”.
The error when execution mode is set to “User-Defined”. E0202 | Specify block numbers
» The specified block number does not exist. correctly.
* The inspection start command which specifies no block number

was sent.
» The different block numbers are specified when inputting

inspection start signal of cameras while “Camera Trigger” of

Camera is set to “Individual”.
Image capturing error occurred. E0203 | Connect and set correctly.

* No camera is connected.

» Disconnection of the camera cable, loose connection of the
camera connector.

* No image exists in Inspection image memory when executing
reinspection (without capturing any image after PV starting up).
The following occurred when "Camera Trigger" is set to "Individual”

* Not all of image capturing signals were completed to input within
the specified “Timeout” from the first capture start.

« The specified camera is invalid. (Such as disconnection of the
camera, setting "Unused" in PV500, or specifying other than
01-15)

* The 2nd to 4th commands specified the camera which has already
captured an image when the 1st to 3rd commands are input.

If the error reoccurs, try the
following procedures.

» Cut the power and reconnect
the camera cable.

* Replace the cable.
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Error

Cause Solution, etc

Code

During continuous inspection, the signal to execute "Reinspection" | E0204 | You cannot reinspect during
is input or the command is sent. continuous inspection.
When you make Template setting with the following conditions;

+ It was executed when SETUP menu was displayed. E0230 | Operate PV500.

It was executed when Detect trigger was processing or Stop Detect trigger and

Continuous Inspection was used. Continuous Inspection, and

then execute Template setting.

While “Area Display” is set to “Yes”, the command for Send 2 Enter a command correctly.

(%A) was sent when Send 1 was supposed to.

While “Area Display” is set to “Yes”, the command for Send 1

(%Accc,??) was sent when Send 2 was supposed to.

While "Area Display" is set to "No", the command "%A" was

sent.

«  The specified number of checker or template is not create. E0231 | Specify a correct checker

* Other number than 000-999 for checker number, or 00-63 for number or template number.

template was specified.

« Template cannot be set because no image has been captured | E0232 | Execute an inspection, or

after PV500 started up when you select “Use the Last Image” change the setting to “Capture
for “Template Setting. New Image” to execute
Template setting.
+  No feature on the image of template registration area. E0233 | Check the captured image.
* An error occurs in Position adjustment when you use it.
Parallel Handshake Timeout occurred. - Input ACKNOWLEDGE signal
(No ACKNOWLEDGE signal indicating that the external device has within Handshake Timeout.

received data was input to PV500 within the Timeout.)

353

PEGETRY sjeuiwaa] Of] ybnodays indinQ ejeq pue uonesadogy



SRR EENBE o) yBnoay) indinQ ejeq pue uonesadogy

Cause of Turning on ERROR 1 Signal

Error .
Cause Code Solution, etc
The following errors when sending a command to PV500. E0100

« BCC (Block check code) error
* An undefined command was sent.

(including the case of sending a part of command such as only
delimiter(CR))

Communication error (communication timeout or sum check error) | EO111 | Connect and set correctly.
occurred during PLC communication.

While PV500 stops the operation, a signal or a command to E0200 | Operate (run) PV500 and

execute one of the following is input or sent. execute again.

*  Type switch

» Save the setting data (in the storage space in PV or a SD memory
card)

* Read the setting data (from the storage space in PV or a SD
memory card)

» Save images saved in the save image memory to a SD memory
card

» Clear the save image memory

e Print screen

* Reset statistics

» Layout change

* Read or write parameters

+ The specified product number does not exist. E0210 | Specify a type number correctly.
¢ Other number than 000-255 was specified for a product number.

Timeout of Type Switch/ Read Setting Data E0211 | Input the trigger signals of the
When waiting for Individual Trigger input®, image capturing of the rest of cameras or abort

rest of the cameras or Abort Inspection/Process is not executed in inspection/process.

10 seconds after sending the signal or command to execute above
operations. (This condition does not apply when Individual Trigger
Timeout is set to "Yes")

* The status where the device is waiting for the rest of camera
triggers after receiving some of the camera triggers.

Other number than 00-99 was specified as an area number when E0212
saving or reading setting data to or from PV or a SD memory card.

When reading setting data from a SD memory card;

« No SD memory card is attached or cannot be accessed. E0213 | Check attachment of the SD
* No data file in the designated area of a SD memory card. memory card or presence of

data file.
« The data file is not data of PV500. E0214 | Prepare a correct data file.
* The data file is incompatible. (Data of the later version,
etc.)
» The number and types of cameras connected to PV500 is
different from the Camera setting of the data file.
When saving setting data in a SD memory card; E0216 | Correctly attach a SD memory
+ No SD memory card is attached, the card cannot be accessed, or card which is writable and has
used up its capacity. enough free space.
* The SD memory card is write-protected.
When aborting save/read setting data, E0217

* The command to abort is sent other than when saving/reading
setting data.

354



Cause

Error

Solution, etc

Code
When switching layout;
- Although PV500 is operating (RUN), displaying SETUP E0245 | Switch to RUN menu,
menu cannot switch layout.
«  Other number than 00-31 is specified for layout number. E0246 | Specify a correct layout number.
* No layout has been registered in the specified layout
number.
When sending parameter write command;
- Because PV500 shows SETUP menu, parameters cannot E0250 | Switch to RUN menu.
be written.
+  Specification of the parameter is wrong. E0251 | Specify correct parameters.
(e.g. Undefined parameter is specified.)
E0252

» The specified parameter does not exist. (e.g. The number of
uncreated checker is specified as a parameter.)

+ The specified parameter value is out of the settable range.
(e.g. Maximum value of slice level is being set to over 256.)

» The specified values led to the status of “Maximum value
< Minimum value” when entering them.

*  When specifying the moving distance of the marker, a
part of the circumscribing rectangle of the marker (the
intersection point when Shape is Cross line) after move
was out of the nine screens where checker area is
settable.

When outputting the latest inspection image to a SD memory card

or Ethernet interface(Output Latest Image);

+ No SD memory card is attached, the card cannot be E0255 | Correctly attach a SD memory
accessed, or used up its capacity. card which is writable and has

+  The SD memory card is write-protected. enough free space.

« Output Condition* of Image Output is not set to [Command | E0256 | Set Output Condition to
Reception]. [Command Reception].
*ENVIRONMENT" > "Input/Output” > "Image Output" >
"Output Conditions"

+ There is no image captured. E0257 | Capture an image.

When saving Image memory of PV500 in a SD memory card;
E0260 | Correctly attach a SD memory

* No SD memory card is attached, the card cannot be
accessed, or used up its capacity.

» The SD memory card is write-protected.

When saving Image memory of PV500 in a SD memory card,
there is no blank folder. (All of 00-99 are used.)

card which is writable and has
enough free space.

Delete all or some folders of 00 -
99 in the “Backup” folder of the
SD memory card.

When saving Print screen in a SD memory card or a PC through Ethernet;

+ No SD memory card is attached, the card cannot be E0265 | Correctly attach a SD memory
accessed, or used up its capacity. card which is writable and has

+ The SD memory card is write-protected. enough free space.

+  Ethernet communication cannot be established (with E0266 | Correctly connect Ethernet.
connection problems including disconnection). Activate Image Receiver, and set

» Image Receiver is not activated. it to "CONN: Standby".

When sending the command prohibiting/permitting keypad operation
+ The command was sent in SETUP MENU. E0270 | Switch to RUN menu.
E0271 | Specify correct parameters.

» Specification of the parameter is wrong. Other number than

0 and 1 is specified.
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8.3 Timing Chart

8.3.1 Typical Operations in Inspections

Common Trigger
In serial processing mode

Image | Checker VO Resuit | Image | Checker IO Resuit !
Capturing |Execution Qutput | Capturing |Execution Qutput !
ON——2 |
Ready i i
(REDY) OFF ! i
v A |
ON ¢ :
11 :
wo T
(STAO)  oFf 1, j
ON 3
ReadEnd0
(RENO) OFF
Out < “:--- X
T | TE
S "4 5 ' :
Tact H
T TptTf | T TptTf |
OFF P e * P P !

Tf: 400ps (fixed), Tp (1-1000ms): Data output guarantee time (default: 10 ms)

1. Make sure that REDY signal is ON and then turn on STAO signal for more than 1 ms.
PV500 turns off REDY signal and RENO signal, and starts capturing an image.

After image capturing is completed, PV turns on RENO signal and executes checkers.

> @ b

As the inspection ends, a result is output through I/O interface and TACT signal and REDY signal
are turned on after the period of “Tf”.

When PLC communication or synchronous output (general output and image output) is operated,
REDY signal turns on after the operation is complete.

After REDY signal turns ON, the device can receive the next STA signal.

Obtain a result after more than 1 ms of wait time when TACT signal turns on.

>
The time from when TACT signal turns on till when the result output (OUT signal) is determined varies
according to the condition of the connected load or ambient temperature.

5. TACT signal is turned on for the time of “Tp”, and then turned off for the time of “Tp + Tf”.
While the signal is off, result of the next inspection is not output.

6. Out signal keeps on status until the next output (Hold), or turns off when TACT signal turns off
(Reset).

To select “Hold” or “Reset”, select ‘ENVIRONMENT” > “System Settings” > “Operation” > “Parallel /0
Output Reset Condition”.
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In parallel processing mode

Start0
(STAD)

(RENO)

Out

Tact

] FL

Image
Capturing

Result Qutput
Checker G D“m
Execution | iy [“synchvonous

T

! Result Output
Image | Checker "
Capturing |Execution | o ‘mmr:’?mage
output

| .

! ! Result Output
! Image Checker .
| Captu%lng Execution | 15 %ﬂ?&?ﬁe
1

1

1

1

1

1

|

R

"
1
|
|
1
1
|
|
1
|
|
1
|
|
1
'
|
1
"
|

[T

=
. Tolwr! [olwni  [w]
OFF Tp | Tp+Tf | Tp | Tp+Tf ! Tp | Tp+Tf

Tf: 400ps (fixed), Tp (1-1000ms): Data output guarantee time (default: 10 ms)

1

2,

Make sure that RENO signal is ON and then turn on STAO signal for more than 1 ms.

PV500 turns off RENO signal and starts capturing an image.

2-mega camera: Max. 34 ms
The delay time mentioned on the right may occur from the input of Quad-speed camera: Max. 9 ms

STA signal until the start of image capture (REN signal is OFF) when | Ultra small camera: Max. 17 ms
displaying a live image.

After image capturing is completed, PV turns on RENO signal and executes checkers.

After RENO signal turns on, PV500 can receive STAO signal (or capture and image).
At the timing when it starts capturing the next image, input STAO signal.

As the inspection ends, a result is output through 1/0 interface and TACT signal is turned on after
the period of "TV".

Obtain a result after more than 1 ms of wait time when TACT signal turns on.
The time from when TACT signal turns on till when the result output (OUT signal) is determined varies
according to the condition of the connected load or ambient temperature.

TACT signal turns on for the time of “Tp”, and then turns off for the time of "Tp + Tf".
You cannot output the next result while the signal is off and the device is in the status of waiting for output.

Out signal keeps on status till the next output (Hold), or turns off when TACT signal turns off
(Reset).

To select “Hold” or “Reset”, select “ENVIRONMENT” > “System Settings” > “Operation” > “Parallel I/O
Output Reset Condition”.

After the second image capturing is completed, PV executes checkers. If the first data has been
output at the time, RENO signal is turned on. If it has not, PV waits until the data is output and turns
on RENO signal.

After RENO signal turns on, PV500 can receive STAO signal (or capture and image).

At the timing when it starts capturing the next image, input STAO signal.

Setting “Image Output” to “Async.(inspection first)” turns on RENO signal and allows capturing the third
image after the second image capturing or the first synchronous result output (general output through 1/0
and synchronously) whichever completed later, before outputting the general result and the image of the
first inspection is completed.
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Individual Trigger

When two cameras (Camera 0 and Camera 1) are connected in Serial mode:

Image Checker i Image Checker
Capturing | Execution . Capturing | Execution
co 1 ! co l
C1 VO Cutput C1 B 110 Cutput
Ready ON — i
(REDY) o ; |
o A 10
Start0 1 —‘ ’_—‘
(STAQ)  oFF i A
ON —= I *‘
ReadEnd0 2 5 5
v
Start1 ON a1 8[|
(STA1) —| |_—‘
OFF : '
A
ReadEnd1 ON ——
(RENT) 4 S 9
OFF
Out [ - X
\ ! ;
ON I : b
Tact ® T 1rT Tt | T
OFF p pHIT . p

Tf: 400us (fixed), Tp (1-1000ms): Data output guarantee time (default: 10 ms)

1.

10.

To start capturing an image of the first camera (C0 above), make sure that REDY signal is ON and
then turn on STA signal (STAO for the example above) for more than 1 ms.

PV500 turns off REDY signal and RENO signal, and starts capturing an image.

To start capturing an image of the second camera (C1 above), make sure that REN signal for the
second camera (REN1 for the example above) is ON and then turn on STA signal for more than 1
ms.

When you employ individual trigger timeout, a timeout error occurs if the time from STA signal input of the
first camera to the input of the last camera exceeds the timeout. And then, inspection is terminated and
ERROR 0 signal is output.

PV500 turns off REN1 signal and starts capturing an image.

After all connecting cameras complete capturing all images, turn on REN signal (RENO to 1 for the
example above) and execute checkers.

As the inspection ends, PV outputs a result through I/O interface and turns on TACT signal after the
period of “Tf”.

Obtain a result after more than 1 ms of wait time when TACT signal turns on.

The time from when TACT signal turns on till when the result output (OUT signal) is determined varies
according to the condition of the connected load or ambient temperature.

TACT signal turns on for the time of “Tp”, and then turns off for the time of "Tp + Tf".
You cannot output the next result while the signal is off and the device is in the status of waiting for output.

To start capturing an image of the first camera (C1 for the example) in the second inspection, make
sure that READY signal is ON and then turn on STA signal for more than 1 ms.

PV500 turns off REDY signal and REN1 signal, and starts capturing an image.

To start capturing an image of the second camera (CO for the example), make sure that REN signal
for the second camera is ON and then turn on STA signal for more than 1 ms.

Afterwards, inspections are continued in the same way as above.
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Note on Displaying Live Image
When Live image is displayed, a delay time occurs until starting image capture after inputting the START

signal.

Note that the timeout period is measured including this delay time. The delay time varies depending on

cameras.

. 2-mega camera: Max. 34 ms
. Quad-speed camera: Max. 9 ms
. Ultra small camera: Max. 17 ms

ON
STAO
OFF ———
REN O ON
(READ END)
OFF
Capturing
delay time
ON
STA1
OFF
REN O ON
(READ END)
OFF
Capturing
delay time
Timeout

measurement time
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8.3.2 Outputting All Results (Output = All)

When the Handshake Function Is Set to “No”
Inspection data are output at intervals of set “Output signal guarantee time (Tp)”. STROBE signal turns on each
time outputting the data.

Receive data with the external device after rising edge of STROBE ON signal and before the next STROBE
signal turns on.

The following is an example of outputting data dividing into three times in Serial mode.

Image | Checker :
Captugring Execution| VO Result Output '

READy  ONTTIT i ;‘
(REDY)  off | ]
v i ! |

smgro N | —| : i E
(STAO)  OFF : | : E
READ ENDO O i :'
(RENO)  OFF : {
1 3 ] '

out ( (- [
TH i, i

T 9 Ui ;

stROBE F .
OFF T Te 1] Tp

TACT oN ':
OFF | Tp+Tt |

Tf: 400us (fixed), Tp (1-1000ms): Data output guarantee time (default: 10 ms)

1. As the inspection ends, the first data (OUT signal) is output through 1/O interface and turned on
STROBE signal and TACT signal.

Obtain the first result after more than 1 ms of wait time when STROBE signal turns on.

The time from when STROBE signal turns on till when the result output (OUT signal) is determined
varies according to the condition of the connected load or ambient temperature.

2. STROBE signal turns off after the time of Tp passes.

3. As the time of Tp passed from STROBE signal turns off, the second data is output and STROBE
signal and READY signal turn on(*).

Obtain the second result after more than 2 ms of wait time when STROBE signal turns on.

When synchronous output is operated in addition to 1/0 output, including data output to COM.0 port and
Ethernet port, and inspection image output, READY signal stays OFF until the operation is competed.

4. STROBE signal and TACT signal turn off after the time of Tp passes. Setting "Parallel I/O Output
Reset Condition" to "Reset" resets OUT signal at this timing.

5. /O result output is complete after the time of "Tp+Tf" passes from TACT signal turns off.
You cannot output the next result while the time of "Tp+Tf" is passing in Parallel mode, and the device is in
the status of waiting for output.

360



When the Handshake Function Is Set to “Yes”

Use STROBE signal (PV500 -> the external device) and ACKNOWLEDGE signal (The external device ->
PV500) in pairs.

éﬁ%ﬁ'& NO Result Output

ReaDy ~ ON ;

(REDY)  oFf :

5 ‘ !

out 4< I !

Tt T :

= H '

STROBE 1 3 §e 8

OFF
To_ 1 To To .

ACKNOWLEDGE ON 2 4 7 !

(ACK) OFF :
ON '9

TACT !

OFF | TeTt

Tf: 400yps (fixed), Tp: Data output guarantee time, 1-1000ms (default: 10 ms)

To: Timeout period, 4 - 20000 ms (default: 5000 ms)
Exceeding this time causes a timeout error, terminates output processing, and outputs ERROR 0 signal.

1. As the inspection ends, the first data is output through 1/0 interface and turned on STROBE signal
and TACT signal.

2. As for an external device, obtain the first result after more than 1 ms of wait time(*) when
STROBE signal turns on, and turn on ACK signal.

Be sure to turn on ACK signal in the time of "To" after turning on STROBE signal.

(*) The time from when Strobe signal turns on till when the result output (Out signal) is determined
varies according to the condition of the connected load or ambient temperature.

3. PV500 checks that ACK signal is ON and turns off STROBE signal.
4. Check STROBE signal if OFF with the external device and turn off ACK signal in the time of “To”.
5. PV500 outputs the second (last) data in 100usec (Td) after turning off ACK signal.

6. As the time of “Tf” passed from data output, turn on STROBE signal and READY signal.

When synchronous output is operated in addition to 1/0 output, including data output to COM.0 port and
Ethernet port, and inspection image output, READY signal stays OFF until the operation is competed.

7. As for an external device, obtain the second result after more than 2 ms of wait time(*) when
STROBE signal turns on, and turn on ACK signal.

Be sure to turn on ACK signal in the time of To after turning on Strob signal.

8. PV500 checks that ACK signal is ON and turns off STROBE signal and TACT signal. Setting
"Parallel /O Output Reset Condition" to "Reset" resets OUT signal at this timing.

Check STROBE signal is OFF with the external device and turn off ACKNOWLEDGE signal. If the time
from turning on of TACT signal is less than “Tp”, wait until the time passes and turn off TACT signal.

9. 1/O result output is complete after the time of "Tp+Tf" passes from TACT signal turns off.
You cannot output the next result while the time of "Tp+Tf" is passing in Parallel mode, and the device is in
the status of waiting for output.
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8.3.3 Type Switch (TYPE)

ON 1
OFF TN 6
! 1
ON
2
Type
OFF
ON '— —
Accept 3 5
OFF - !
< -l
iType switch time or 1
iAccept OFF Min. timei
Type Switch —————————— 4 —
T1>1ms

Specifying the number of the product type that you want to call using In0- 7.

Input INO-7 more than 1 ms before TYPE signal input.
When “Type Switching Signal” is set to “PLC Communication” in PLC Communication Setting, input the
product number to switch in the specified register of PLC.

How to specify product number to INO-7

Type IN7 IN6 INS IN4 IN3 IN2 IN1 INO

000 off off off off off off off off

001 off off off off off off off ON

002 off off off off off off ON off

003 off off off off off off ON ON

004 off off off off off ON off off

252 ON ON ON ON ON ON off off

253 ON ON ON ON ON ON off ON

254 ON ON ON ON ON ON ON off

255 ON ON ON ON ON ON ON ON

Check the ACCEPT signal ON and then input the TYPE signal (Type switch execution signal).
PV500 checks that ACKNOWLEDGE signal is ON and turns off STROBE signal
PV500 executes type switch.

After type switching completed, ACCEPT signal turns on.

However, when “ACCEPT OFF Min.” is set, ACCEPT signal turns on after whichever longer of the type
switch time or Accept OFF Min. time pasts.

Turns off TYPE signal and INO-7 signals before inputting a signal, such as START, to PV500.
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8.34 FLASH Output Timing

When you turn on the light by inputting FLASH signal sent from PV500, the light continuously flashes while
display image of PV500 is set to "Live". This is because the Flash signal is output continuously along with the
display timing of the live image. It is advisable to display "Memory" image when you use the light using Flash
signal.

stat  ON _,_:\‘More
(STAD-3) OFF

| a !
Shutter i ‘
Speed ! |
LTU | |
i I | |
Flash ON | | |
(FLAO-3) | ¢ | |
OFF P 0 0
g I |
N | I |
Lighting T g T T
Device , | ] | ) | L
E e E e
a Image capture Response time for START signal to the start of image capturing.
response START signal response time (1 ms or less) + Capture delay *1)
(0 t0 999.9 ms) = 1000.9 ms (Max)
b FLASH signal Response time for START signal to the start of FLASH signal output *2) *3).
response time START signal response time (1 ms or less) + FLASH signal delay *1) (0 to 999.9
ms) = 1000.9 ms (Max)
¢ FLASH span *1) Set the value with PV500 in accordance with a connecting lighting.

(0.2 - 999.9 ms *4))

d Lighting response time Response time for FLASH signal of a lighting *3).
Set the value with a lighting. (It varies depending on the delay time setting of a
lighting.)

e Lighting range Lighting tolerance time between light emission start and the end.
If it lights out of the range (E’), brightness of captured images vary every
inspection.

f Shutter speed *1) Set the value with PV500. 0.03 to 1000.00 ms (30 ps to 1000 ms)

g Lighting time Set the value with a lighting.
The time from the emission start to the end of lighting must be less than “Lighting
range” (e).

)
Set it for each “Camera No. to Set” of Types.

)
Depending on the internal circuit of a connecting device, the response time could be longer than the maximum time
(1000.9 ms). Check on the system you actually use.

» *3) For your imformation
When using our digital power sourse for LED lighting (ANB86001/ANB86003),
- Setting of “Capture delay” in PV500 to “0 ms” makes “b” = 1 ms or less
- Setting of “Llight Delay Time” of the digital power sourse to “10 ps” makes “d” = 100 us or less

. *4)
In PNP-output-type product (PhotoMos output type, the end of the product number is "P"), actual signal span against
the set Falsh span is as listed below due to the feature of PhotoMos relay. The signal span changes depending on
the setting of "Flash Polarity".
When FLASH polarity is set to "ON at Low": [Output signal span]
When FLASH polarity is set to "ON at High": [Output signal span]

[set signal span] - [approx. 120us(0.12ms)]
[set signal span] + [approx. 40us]

Example)
Set Signal Span Output Signal Span

[FLASH Polarity] = ON [FLASH Polarity] = OFF
Example 1 0.2 ms (200ps) 0.08 ms (80ps) 0.24 ms (240ps)
Example 2 10 ms 9.88 ms 10.04 ms
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Chapter 9

Control with Communication Port
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9.1 About Communication Port

PV500 is provided with the following communication ports.
. COM 0 port: RS-232C interface
. Ethernet port: Ethernet interface

RS-232C interface

Ethernet interfface ——

911 RS-232C Interface

(1

Using COM.0 port, PV500 communicates with the external device through RS-232C. Outputting inspection

result data and sending/receiving commands can be performed.

There are two types of modes for communication available, “General Purpose Communication” and “PLC

Communication”. The communication details differ depending on the modes. Use one of them according your

purpose.

Communication Specification of RS-232C

Item Specifications

Connector D-sub9 pin

Communication method Full duplex

Synchronous method Asynchronous

Baud rate "1’ 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200

bps (Initial value: 9600)

Transmission code ASCII

Transmission _ Bit length 7-bit, 8-bit (Initial value: 8-bit)

format Stop bit 1-bit, 2-bit (Initial value: 1-bit)
Parity check None/Odd/Even (Initial value: Odd)
Flow control None/Soft Flow/ Hard Flow (Initial value: None)
Delimiter CR

*1) When Baud Rate is "115200 bps", the communication may not be carried out stably in accordance with the
device to communicate with. In the case, set Baud Rate to "57600 bps" or lower.

M Refer told

For information how to set communication speed and transmission format, refer to Chapter 6.3.2 Changing

Communication Condition of COM.0 port (Serial), page 318.

Connector Specification

9-pin D-SUB socket, No. Signal
M2.6 lock screw 1 FG
2 SD

3 RD

. © 4 RS
-6 5 cs

2 6

2 D\‘\g 7 SG

51 8

9 +5V

366



Connecting with a PC and a PLC

Connecting with a PC PY500 COM.O PC-AT Compatible
Connect them with the dedicated cable, AFB85853, Pin_| Signal Pin__| Signal
which is sold separately. The arrangement of the 1 FG 1 cb
cables is shown on the right. 2 sD 2 RD
3 RD 3 sSD
4 RS 4 ER
Although the broken lines in the right figure are also 5 cs s sG
connected in AFB85853, the connections of the 6 6 DR
broken lines are not necessary when you make a 7 SG 7 RS
cable (or do not use AFB85853). ) 8 cs
] +5v 9 RI
Connecting with a PLC *  When “Flow Control” is "None" or “Soft Flow"
Connect them with a separately-sold cable, PV500 COM.0 PLC
AIP81842 (D-SUB9 pin, discrete wire) as Pin Signal | Wire/marking Signal
below. 1 FG | Brown/Black |© ~0|  CD
2 SD | Brown/Red : RD
AlP81842 3 RD | Yellow /Black : sD
4 RS | Yellow/Red (C)‘] +-O|ER(DTR)
16 S 5 Cs Green /Black SG o
6 _ o DR(SDR) o
7 SG__ | Green/Red Eg RS =
s | - — o cs S
About the broken line in the connecting 2 sl — © °L_H §
example, please refer to an instruction =
manual of PLC to connect it as necessary. + When “Flow Control” is "Hard Flow" 2]
PVE500 COM.0 PLC g
Pin Signal | Wire/marking Signal 3
1 FG | Brown/Black [ 0l  CD S
2 SD | Brown/Red |0——0| RD o
3 RD | Yellow/ Black [0+——————0| SD a2
4 RS | Yelow/Red +-O| ER(DTR) S
5 [ofS; Green / Black SG o
6 — o DR(SDR) g
7 SG Green /Red RS
8 — — o CS (o]
9 +5V — (o] (e} RI g
=
(1}
©
Connections with Panasonic PLC (FP series)
FPZ COM port: RS232C 1 channel type FPO COM port
FP-X COM port: RS232C 1channel type
PV500 COM.0 PV500 COM.0
Pin | Signal | Wire/marking Pin | Signal | Wire/marking
1 FG Brown / Black Indication | Signal 1 FG Brown / Black Indication | Signal
2 SD | Brown/Red sD sD 2 SD | Brown/Red 5 SD
3 RD | Yelow/Black N RD RD 3 RD | Yelow/Black N R RD
4 RS | Yellow/Red 2] [2 RS RS 4 RS | Yellow/Red 2] D 5G
5 CS | Green/Black cs cs 5 CS | Green/Black
6 — — o SG sG 6 — — o
7 SG | Green/Red 0_/—0 7 SG | Green/Red
8 — - o 8 — - o
9 +5V - o 9 +5V — o
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9.1.2 Ethernet Interface

Ethernet communication is performed with an external device. There are two types of mode for communication
available, "General Purpose Communication" and PLC Communication" (on Ver.1.50 or later). Outputting
inspection result data, image data, and sending/receiving commands can be performed. The product of
Ver.1.40 or later can communicate with the designated setting software PVWIN.

. Note that incorrect setting of the connection to the existing LAN might cause malfunction in the
devices on the network. Consult your network administrator before connecting.

. One PV500 cannot be operated by multiple PCs on the network.

. Depending on the network condition, delay might be caused in the communication. It is advisable to
use I/O interface or RS-232C interface for the operation that requires speedy response such as
inspection trigger input.

Communication Specification of Ethernet

Item Specifications

Connector RJ-45

Media 10BASE-T / 100BASE-TX / 1000BASE-T
Protocol General Purpose Communication: TCP / IP

PLC Communication: UDP / IP

According to the network adapter of your PC, 1000BASE-T communication may not be available.

When you use Ethernet communication with 1000BASE-T, please check the maximum frame size (which is the
data size that can be sent or received in one communication) available in the network environment. In some
cases, the network adapter complying with T000BASE-T also requires a setting change. For details including
how to set, please contact a manufacturer of network adapters.

About Baud Rate

PV500 automatically adjusts the baud rate according to the speed of the device to communicate. (Auto
negotiation)

You can know the current baud rate by the position and color of LED of Ethernet port that lights when
communicating.

Ethernet Port LED Color Baud Rate
Upper Yellow 10 megabits

Lower Green 100 megabits
Orange 1000 megabits
(1 gigabit)

About Port Number
Port number differs depending on communication mode and communication data.

. Data Output - General Purpose 8601
Communication:
. Data Output - PLC Communication: 1-65534
(Except 8600 — 8699, 9090)
. Image output: 8602
. Command send/ receive: 8604

Commands: Refer to Chapter 9.2.
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Connecting PV500 with PC

Communicating between a PV500 and a PC

Connect them with a commercially available crossing cable. (STP crossing cable of category 5e or more is
recommended.)

Crossing cable

"~

Communicating between a PV500 and Multiple PCs

Connect them with a commercially available straight cable (STP straight cable of category 5e or more is
recommended.) through a hub or a router, which supports 1000BASE-T, 100BASE-TX, and 10BASE-T.

\

N Rl v

HUB
(Router)

Do not use the same IP addresses for the PV500 and the PC on the network.
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9.2 Communication Command

9.21 List of Commands

The commands described in this chapter are the common commands for the ports to control PV500 through
RS-232C interface and Ethernet interface.

Port number of Ethernet interface to send/ receive commands for PV500 is “8604”.

List of Commands

The commands and the modes permitting the commands are listed below.

Command Permission

RUN Menu SETUP Menu Parallel Continuous
Command RUN STOP RUN STOP Processing Inspection
Inspection start Common Trigger %S Yes Yes Yes Yes
Individual %S Yes Yes Yes
Trigger

Stop repeating inspection %S Yes Yes Yes Yes
Stop Detect trigger execution %S Yes Yes Yes
Start reinspection (to inspect on the %R Yes Yes
current memory image without
capturing a new image)
Switch product type %X Yes Yes Yes Yes
Save the Storage space in %MW Yes Yes Yes Yes
setting data _ PV500

SD memory card %CW Yes Yes Yes Yes
Read the Storage space in %MR Yes Yes Yes Yes
setting data _ PV500

SD memory card %CR Yes Yes Yes Yes
Abort save/read setting data %CD Yes Yes Yes Yes
(Cancel)
Image Save (in a SD card) %SS Yes Yes Yes Yes
memory Clear %SR Yes Yes Yes Yes
Print screen %PS Yes Yes Yes Yes
Reset statistics %Q Yes Yes Yes Yes
Switch between RUN/STOP %RM Yes Yes Yes  Yes*' Yes Yes
Reset error signal %E Yes Yes Yes Yes Yes Yes
Key emulating %K Yes Yes Yes Yes Yes Yes
Keypad Invalid/Valid %BS Yes  Yes Yes Yes
Operation Confirm Status %BC Yes Yes Yes Yes  Yes Yes
Cancel Inspection/ Process %CC Yes Yes Yes Yes Yes Yes
Switch layout %l Yes Yes Yes
Set a template %A Yes
Parameter Read %PR Yes *2 Yes *2 Yes Yes

Read pairs %PRP Yes Yes Yes Yes

(Maximum/minimum

values)

Change %PW Yes Yes Yes

Change pairs %PWP Yes Yes Yes

(Maximum/minimum

values)

*1 This cannot be executed when you select “TOOL” > "General", "Setting Help", or "Update".

*2 Only operation status (parameter: SYS_RUN) and screen status (parameter: SYS_EDIT) can be read.
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9.2.2 Details of Commands

“SEND” described in this chapter indicates the commands given from external devices to PV500. On the other
hand, “Receive” indicates the responses for the sent commands from PV500 to external devices.

About Block Check Code

All command messages are added with a block check code, which checks an error using horizontal parity to
improve reliability of transmission data. This manual describes a block check code as “BBC”.

As a block check code of PV500, a code that is given by removing a terminal code from Exclusive OR (8-bit) of

a command message and converting it into ASCII code (two letters) is used.
If you do not employ block check, add it to “**” (2AH2AH) instead of a block check code.

Example) When reading execution time
Command message

%P Rl s vs 1 me|1]

| 25H | 50H | 52H | 20H | 53H | 59H | 53H | 5FH | 54H | 49H | 4DH | 45H | 31H |
V' Obtain Exclusive OR ¥
| 25H |

Command message including BBC
%lplRl [siv|s

‘T‘I‘M‘E‘1 2‘5 CR‘
BCC

About Response at Error

When sending a command message from the external device, an error response message containing 3-digit
error code may be returned. This message is returned when the sent command is wrong or PV500 cannot
receive the command.

The response differs depending on commands except the following common responses. Refer to the
descriptions of each command.

Error Response Message Common to Commands

%/ 1]/1]/0]0]| Bcc |cR|

. This message is sent when Block Check Code (BCC) error occurred or an undefined command
(unrecognizable command) is received.

. ERROR 1 signal turns on.

%/ 1]/1]1]0] Bcc |cR|

. Receive buffer overflow of PV500. This might occur when inputting multiple commands in a row from
the external device to PV500. If you receive this error response, decrease commands to send to
PV500.

. ERROR 1 signal turns on.
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Inspection start

When using common trigger in “Execute All” or “Automatic
Switch” execution mode

Send %/ s Bec [cR] BCC =76 or **
Receivd  |%|S|$| Bcc(s2) |CR|

Error (ERROR 0 signal = ON)

(% s| 1| Error code (3-digit) | BCC |CR|
Error code
200 Operation is stopped.
201 “Camera Trigger” in “Camera” is set to “Individual”.

202 Execution mode is “User-Defined”.

203 * No camera is connected.
* The specified camera number is set to “Unused” in PV500.

When using common trigger in “User-Defined” execution
mode

Send|
Receive) ’ %

Error (ERROR 0 signal = ON)

s| 2| Bcc |cR] 2= 0-9 (Block No. to execute)

%

s|s| Bce(s2) | cR]

%| s | ! | Error code (3-digit) | BCC |CR|
Error code
200 Operation is stopped
201 » Execution mode is NOT “User-Defined” in PV500.
* “Camera Trigger” in “Camera” is set to “Individual”.
202 The specified block is invalid (the number which does not/ cannot exist was
specified)
203 * No camera is connected.
* The specified camera number is set to "Unused" in PV500.
Example: Starts the inspection of block No.2.

* *

Send|
Receive  |%

% CR|

s|2

s|s|5|2]|cRr]
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When using Individual trigger in “Execute All” or “Automatic
Switch” execution mode

Example:

aa=0-15:
% ‘ S|, |a ‘ a ‘ BCC ‘CR‘ Specifying a camera to capture an image
Specifies a value in decimal notation of 4-bit data which
specifying cameras; Bit 0 = camera 0, Bit 1 = camera 1, Bit 2
= camera 2, Bit 3 = camera 3.
| Bit3 | Bit2 [ Bit1 [ Bito |
1 1 1 1
Camera3 Camera2 Camera1 Camera0
Example)
Specify Camera 0::
Bit3 | Bit2 | Bit1 | Bit0O _
0 0 0 1 —aa=01
Specify Cameras 0 and 1:
Bit3 | Bit2 | Bit1 | Bit0O _
0 0 1 1 —aa=03
% s|s| Bce(s2) |cR]
Error (ERROR 0 signal = ON)
%S| 1| Error code (3-digit) | BCC | CR|
Error code
200 Operation is stopped
201 “Camera Trigger” in “Camera” is set to “Individual”.
202 . Execution mode is “User-Defined”.

203 .

The 2nd to 4th command specified different block from of the 1st to 3rd
command.

The specified camera is invalid. (Such as disconnection of the camera,
setting "Unused" in PV500, or specifying other than 01-15)

A command specifying the camera which has already captured an image is
sent.

Starts an inspection specifying camera 0 and camera 2.

Send

% s

* *

05 CR|

% s|[s|5]2 cr]
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When using Individual trigger in “Use-Defined” execution

mode
Bl |%/s/2|,|alal Bcc [cR]

?=0-9 (Block No. to execute)

aa=0-15:
Specifying a camera to capture an image Example)

Specify Camera 2:
Specifies a value in decimal notation of 4-bit Bit3 | Bit2 | Bit1 | Bit0 > aa=04
data which specifying cameras; Bit 0 = 0 1 0 0
camera 0, Bit 1 = camera 1, Bit 2 = camera 2,
Bit 3 = camera 3 Specify Cameras 1 and 3:
[ Bit3 | Bit2 [ Bit1 | Bit0 | Bit3 | Bit2 | Bit1 | Bit0 _
* 7 * 7 1 0 1 0 —aa=10

Camera3 Camera2 Camera1 Camera0

%|s|s| Bces2) [CcR|

Error (ERROR 0 signal = ON)
%|s| 1 | Error code (3-digit) | BCC | CR|
Error code

200 Operation is stopped

201 . “Camera Trigger” in “Camera” is set to “Individual”.
» Execution mode is NOT “User-Defined” in PV500.

202 . The specified block is invalid. (The number which does not/ cannot exist was
specified.)
» The 2nd to 4th command specified different block from of the 1st to 3rd
command.
203 .

The specified camera is invalid. (Such as disconnection of the camera, setting
"Unused" in PV500, or specifying other than 01-15)

* A command specifying the camera which has already captured an image is
sent.

Starts an inspection specifying camera 1 and block No.9.

Send| %

% s|s 5 2|cr]

Example:

* *

cR|

s|o|, 0|2

3

Receive|

Stop in continuous inspection, stop in execution of detect
trigger

Send|

'%| s | Bcc(re) | cR]

No response
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Reinspection

(Executes inspection without capturing an image)

For “Execute All” or “Automatic Switch” execution mode

Send|
Receive)

% R| BCC |CR| BCC =77 or **

‘% R|$| BCC(53) |CR]

Error (ERROR 0 signal = ON)
% | R| 1| Error code (3-digit) | BCC |CR|
Error code

200 Operation is stopped

201 Execution mode is “User-Defined”.
203 There is no image captured.
204 Reinspection cannot be executed because PV500 is inspecting repeatedly

For “User-Defined” execution mode

Send|

Example:

'%|R|?| BCC |CR] 2'=0-9 (Block No. to execute)

‘% |R|$| BCC(53) |CR|

Error (ERROR 0 signal = ON)
(% | R | 1 | Error code (3-digit) | BCC |CR|
Error code

200 Operation is stopped

201 Execution mode is NOT “User-Defined”.

202 The specified block is invalid. (The number which does not/ cannot exist was
specified.)
203 There is no image captured.

204 Reinspection cannot be executed because PV500 is inspecting repeatedly

Starts the inspection of block No.0.

Send|
Receivd | %

* *

%R0 CR|

R|$|5]3]cR]
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Type Switch
Send L

x| 2]2]2] Bcc [cR|  222=000- 255 (Product type No.)

x| s | Bce(s9) |CcR]

%

Error (ERROR 1 signal = ON)
%| X | 1 | Error code (3-digit) | BCC | CR|

Error code
200 Operation is stopped

210 * The specified product number does not exist.

+ Other number than 000-255 was specified for a product number.

21 When waiting for Individual Trigger input*, image capturing of the rest of the
cameras or Abort Inspection/Process is not executed in 10 seconds after
sending the command to execute Type Switch. (This condition does not apply
when Individual Trigger Timeout is set to "Yes")

* The status where the device is waiting for the rest of camera triggers after
receiving some of the camera triggers.

Saving Setting Data

Saving in the Storage Space in PV500
BT  |%|/m w|2 2| Bcc |cR|  22=00-99 (Storage area No. of PV)

% m|w|s|BccuB) [CR|

Error (ERROR 1 signal = ON)
%|M|W| 1| Error code (3-digit) | BCC |CR|

Error code
200 Operation is stopped.

212 Other number than 00-99 was specified for a saving area number.

Saving in a SD memory card

Send LA

% c|w|s| Bccus) [cr

C ‘ w ‘ ? ‘ ? ‘ BCC ‘ CR ‘ ?? =00 - 99 (Storage area No. of a SD memory card)

Error (ERROR 1 signal = ON)
% | c|W| 1 | Error code (3-digit) | BCC |CR|

Error code
200 Operation is stopped

212 Other number than 00-99 was specified for a saving area number.
216 . No SD memory card is attached or cannot be accessed.

» Capacity of the SD memory card is used up.
*  The SD memory card is write-protected.
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Reading Setting Data

Reading from the Storage Space in PV500
m ‘ % | M ’ R ‘ ? ‘ ? ‘ BCC ‘ CR ‘ ?? =00 - 99 (No. of storage area saving the data to read)

Receive) ‘ %

Error (ERROR 1 signal = ON)
% M| R | 1 | Error code (3-digit) | BCC |CR|

M| R|$ | Bcc(tE) | CR|

Error code
200 Operation is stopped

21 When waiting for Individual Trigger input*, image capturing of the rest of the
cameras or Abort Inspection/Process is not executed in 10 seconds after
sending the command to execute Type Switch. (This condition does not apply
when Individual Trigger Timeout is set to "Yes")

* The status where the device is waiting for the rest of camera triggers after
receiving some of the camera triggers.

212 Other number than 00-99 was specified for a saving area number.

Reading from a SD memory card

send LR

C ’ R ‘ ? ‘ ? ‘ BCC ‘ CR ‘ ?? =00 - 99 (No. of storage area of SD memory card saving
the data to read)

% c|R|$| BCco) [crR

Error (ERROR 1 signal = ON)
%| c|R | 1| Error code (3-digit) | BCC |CR|

Error code

200 Operation is stopped

21 When waiting for Individual Trigger input*, image capturing of the rest of the
cameras or Abort Inspection/Process is not executed in 10 seconds after
sending the command to execute Type Switch. (This condition does not apply
when Individual Trigger Timeout is set to "Yes")
* The status where the device is waiting for the rest of camera triggers after
receiving some of the camera triggers.

212 Other number than 00-99 was specified for a saving area number.

213 » No SD memory card is attached or cannot be accessed.

» No data file in the designated area of a SD memory card..
214 . The data file is not data of PV500.

» The Data file is incompatible. (Data of the later version, etc.)

» The number and types of cameras connected to PV500 is different from the
Camera setting of the data file.
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Abort Save/Read Setting Data

BT |%|/c | p| Bcc |cR|
% c|p|s| Beee) [cR|

Error (ERROR 1 signal = ON)
%|c|D | 1| Error code (3-digit) | BCC |CR|

Error code
217 » Saving or reading setting data is not executed.
» Aborting failed.

Saving Images Stored in the Image Memory of PV
into a SD Memory Card
Data is saved into free area of the SD memory card. (A destination number cannot be specified.)

M % S’S‘ BCC ‘CR‘ BCC=250r*
%|s|s|s| Bccor) [cR]

Error (ERROR 1 signal = ON)
%|s|s | 1| Error code (3-digit) | BCC |CR|

Error code
200 Operation is stopped

260 . No SD memory card is attached or cannot be accessed.
« Capacity of the SD memory card is used up.
» The SD memory card is write-protected.
* No blank folder exists in the destination. (All of 00-99 folders are used.)

Clearing the Image Memory Stored in PV
Execute “SAVE/READ” -> “Clear Image Memory” in SETUP menu.

Send| %|s|R| Bcc |CR| BCC=240r * *
%|s|R[s| Bcc(oo) [CR]
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Print Screen

It is output into the place specified from “ENVIRONMENT” -> “Input/Output” -> “Print Screen” -> “Destination”.
This command cannot specify the destination.

Send|
Receive)

% P|s| Bcc |cR] BCC =26 or **
% P|s|s| Bcc(2) |cR

Error (ERROR 1 signal = ON)

(% | P|s| 1| Error code (3-digity | BCC |CR|
Error code

200 Operation is stopped

265 . No SD memory card is attached or cannot be accessed.
» Capacity of the SD memory card is used up.
*  The SD memory card is write-protected.

Resetting Statistics Data

Resets statistics data and scan count.

Send|

%

Q| Bcc [CR| BCC =74 or™

% als | Bceso) [CR|

Error (ERROR 1 signal = ON)
(% | Q| ! | Error code (3-digit) | BCC |CR|

Error code
200 Operation is stopped

Switch between Run/Stop

Send|

Example:

% R|M| 2| Bcc [cR| ?=0-1(0 = switch to RUN, 1 = switch to STOP)
% R|/M|$|2| Bcc |cR] 2=20-1(0=RUN, 1= STOP)

Error (ERROR 1 signal = ON)

%|R|M| 1 | Error code (3-digity | Bcc |cR|

Error code

240 . Other number than 0 and 1 was specified.

» Not available due to the state of the device (“TOOL” > “General”, “Setting
Help”, or “Update” is selcted).

Switches to Run.

B (%/Rmo|*[*[cr|
% R|M $|[0| 2 E CR|
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Resetting Error Signal
To turns off ERROR 0 and ERROR 1.

Send| % E| BCC |CR| BCC = 60 or **
Receivdg | % E|$| BCC(44) |CR|

Keypad Operation (Key Emulation)
This is a command that performs the same operations of the keypad.
BT  |% K s|? 2| Bcc |cR]

s=0-1
(On/off switch of the shift key; 0 = off, 1 = on)

?? =01 - 16 (See the right figure)

No response

10—

PO
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Setting Invalid/Valid of Keypad operation
This is a command for prohibiting/permitting keypad operation in RUN MENU.

When keypad operation has been set to "Invalid", the keypad cannot be used. A message "Keypad is invalid" is
shown in the key guide space on the window. Even when setting to "Invalid", key emulate commands can be
received.

% B|S|?| BCC |[CR ? =0-1 (0 = Valid. 1 = Invalid
B (%/Bls|2] Bec [crR ( )

Receivd | % | B|S|$ | BCcc(10) |CR|

Error (ERROR 1 signal = ON)
'% /B[ s 1 |Errorcode (3-digit)y | BcC |CR]

Error Code
270  Not available because SETUP MENU is displayed.

271 Other number than 0.1 and 1 is specified.

Reading Keypad Operation Status

T  |%.B/c| Bcc |cR| BCC = 24 or **

Receive |%|B|c|$|2| Bcc [cR|  2=0-1(0=Valid. 1 = Invalid)

Canceling Inspection/ Processing (Cancel specific
operation)
Cancels the following active operations, and restores into the previous status before the operation.

. Cancellation of the operation of a serial command which has been received
. Cancellation of the status waiting for Individual trigger input
. Cancellation of output in the status waiting for result output after an inspection is complete
. Cancellation of image saving from Image Memory to a SD memory card
. Cancellation of template re-registration

BT |%|c|c| Bcc |cR] BCC = 25 or **
% c|c|s| Becor) [cr|
Layout Switch
Send| % 1]2]2] Bec [cR| 22 =00 - 31 (Layout No.)
% 1$| BCC(s) |CR|

Error (ERROR 1 signal = ON)
%] 1| 1| Error code (3-digity | BCC |CR|

Error code
200 Operation is stopped
245 . Although PV500 is operating (RUN), displaying SETUP menu cannot switch
layout.
246 » Other number than 00-31 is specified for layout number.
* No layout has been registered in the specified layout number.
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Smart Matching Template Setting
Set a template of Smart Matching.

A template that can be set with the command is one of Smart Matching in “Checker” menu. In Smart Matching
used in Position Adjustment and Area Size Adjustment, a template cannot be re-registered.

M Refer told

For information on the conditions when re-registering templates: page 116 w

When “Area Display” is set to “No” for Template Setting

Send| % 2|2 BCC |CR| cee = 000 - 999 (Checker No.)
?? =00 - 63 (Template No.)

A‘C‘C‘C

A s | Bcco) |cr]

Receive) ’ %

Error (ERROR 0 signal = ON)
|% | A] 1 | Error code (3-digit) | BCC | CR]

Error code
200 Operation is stopped
230 . Although PV500 is operating (RUN), displaying SETUP menu cannot switch
layout.

» Because PV500 is processing Detect trigger or Continuous Inspection,
Template setting cannot be executed.

» The command (%A) when "Area Display" is set to "Yes" was sent.

231 . The specified checker number or template number has not be created.

+ Other number than 000-999 for checker number, or 00-63 for template was
specified.

232 Template cannot be set because no image has been captured after PV500
started up when you select “Use the Last Image” for “Template Setting”.

233 . No feature on the image of template registration area.
* An error occurs in Position adjustment when you use it.

Example: Re-registers a template No.1 of checker No.5.

SencINER

* *

CR |

Alofo|s ,]0]1

3

%

Al$ 4]0 cr]
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When “Area Display” is set to “Yes” for Template Setting

Receive1l

Receive2

Example:

% alclclecl,|?]?] Bcc [CR|  coc=000-999 (Checker No.)
?? =00 - 63 (Template No.)

‘% A|s| Bccuo) [cR]

‘% a| Bcc [cR| BCC = 64 or **

% Als| Bcc@o) [CR|

Error (ERROR 0 signal = ON)
(% | A| 1| Error code (3-digit) | BCC | CR|

Error code
200 Operation is stopped

230 . Although PV500 is operating (RUN), displaying SETUP menu cannot execute
Template Setting.

* Because PV500 is processing Detect trigger or Repeat start, Template setting
cannot be executed.

* The command for Send 2 (%A) was sent when Send 1 was supposed to.
* The command for Send 1 (%Accc,??) was sent when Send 2 was
supposed to.
231 . The specified checker number or template number has not be created.
* Other number than 000-999 for checker number, or 00-63 for template was
specified.
232 Template cannot be set because no image has been captured after PV500
started up when you select “Use the Last Image” for “Template Setting”.
233 . No feature on the image of template registration area.
* An error occurs in Position adjustment when you use it.

Re-registers a template No.1 of checker No.5.

EEfd | %|/Aloo|5|,]0]1]*]*|cRr|
Receivel] [%|A|$]4]0]CR]

Send?) % A6 4|CR]

Receivel | %|A[s|4]0][cCR|
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Read Out Command

This is a command that reads out the settings of PV500 and inspection results. For the information of readable
data, refer to the pages after page 380.

When reading one of data (such as Execution time,
Total judgement, Maximum value, or Minimum value)

m % P‘R‘ ’ Parameter ‘ BCC ’CR‘
% P|R|$| Parameter | = |  Data | BcC |CR|

Error (ERROR 1 signal = ON)

%| P|R| 1| Error code (3-digit) | BCC |CR|
Example: Reads out Execution time 1.

Send|

% p|R| [sly|s _|T/1|/m[E|1] BCC |CR|

% PRI s[svls _|T/1|/m/E/1]=]5][3].]2 5 BCC|CR]

When reading two of data (such as Maximum value and
Minimum value)

m % P‘R‘P‘ ‘ Parameter‘BCC‘CR‘

% P|R|P|$| Parameter [=| Data1 |,| Dpata2 | Bcc [cR|
Error (ERROR 1 signal = ON)
%|P|R|P| 1| Error code (3-digit) | BCC |CR|

Example: Reads out the maximum and minimum values of slice level group "A".

Send|

% p[R/P| |B/LV|:|P A1 |R]|A]BCCCR]
% pP/RIP/sB/LIV : PlA[1IR[A|=] 8] 0],|2]5]5] BCcc| cR]
Minimum Maximum

Error codes for Read Out command
200 Operation is stopped.

251 Specification of the parameter is wrong. (Undefined parameter is specified.)

252 The specified parameter does not exist. (e.g. You tried to read out the setting value of an
uncreated checker.)
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Write Command

This is a command that changes the setting value of PV500. Writing is available only when being in RUN mode
and displaying RUN menu. For the information of writable data, refer to the next page.

When writing one of data (such as System Register, maximum
value, or minimum value)

Send|
Receive) ’ %

P‘W‘ ‘ Parameter ‘ = ‘ Data ‘ BCC ‘CR‘
P‘W‘ $‘ Parameter ‘ BCC ‘CR’

%

Error (ERROR 1 signal = ON)
(% P|w/| 1 | Error code (3-digity | BcC |CR|

Example: Writes the value “3.14” in System Register 0.

Send| %
%

plw |s|y|s|:|RIE|Glo|=]3].[1]4] BCC |CR]
Pwis|s|vy|/s|[: RIE|c|o] BCCc |CcR]

When writing two of data (such as maximum value and
minimum value)

m ‘% P‘W‘P‘ ‘ Parameter ‘=‘ Data 1 , Data 2 ‘ BCC ‘CR‘
% P|w/ P|s| Parameter | BcC |CR|

Error (ERROR 1 signal = ON)

%|P|W/|P| 1| Errorcode (3-digit) | BCC |CR|
Example: Writes a maximum value of “100” and a minimum value of “50” in Numerical Calculation

No.10. CACnnn:LPAIR

Parameter for changing the maximum and minimum values in Numerical Calculation
"CACnnn:LPAIR"

w/plwiplciaclof1]o:| L [P [al1[rR]
= 5|0,/ 1]/0| 0] BCC [CR]
Minimum Maximum

% plwr[siclaclo/1] 0] Bcc [cR|

Error codes for Write command

200
251
251
252

Operation is stopped.
Although PV500 is operating (RUN), displaying SETUP menu cannot write.

Specification of the parameter is wrong. (Undefined parameter is specified.)

« The specified parameter does not exist. (e.g. The number of uncreated checker is specified as a
parameter.)

« The specified parameter value is out of the settable range. (e.g. Maximum value of slice level is
being set to over 256.)

» The specified values led to the status of “Maximum value < Minimum value” when entering them.

* (When specifying the moving distance of marker)
A part of the circumscribing rectangle of the marker (the intersection point when Shape is Cross
line) after move was out of the nine screens where checker area is settable.
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Details of Read out/write Command Parameter

When writing maximum and minimum values in sets using %PWP command, specify maximum values in
Data 1 and minimum values in Data 2. When reading two data in sets using %PRP command, the data is
output in the same order.

System values

Parameter Read Write Minimum Maximum Details
value value
Inspection time SYS_TIME1 Yes 0.00 99999.00
Inspection Cycle SYS_TIME2 Yes 0.00 99999.00
Total Judgement SYS_RESULT Yes 0 1 0:NG 1: 0K
Scan Count SYS_COUNT Yes 0 2147483647
Window Status SYS_EDIT Yes 0 1 0: RUN menu,
1: SETUP menu
Operation Status SYS RUN Yes 0 1 0: RUN, 1: STOP
Current Type No. SYS_TYPE Yes 0 255
Date SYS_DATE Yes Yes YYYY/MM/DD
(4-digit of year/ 2-digit
of Month/ 2-digit of
Day)
Time SYS_TIME Yes Yes HH:MM:SS
(2-digit of Hour:
2-dgit of Minute:
2-digit of Second)
System Register 0 SYS:REGO Yes Yes -9999999.999 9999999.999  Up to 3-digit is

to System Register
7

available after decimal
point.

Slice Level
The symbol of “?” shown in parameters is a slice level group (A - Z)
Parameter Read Write Minimum  Maximum Details
value value
Maximum value BLV:H? Yes Yes 0 255
Minimum value BLV:L? Yes Yes 0 255
Maximum and BLV:PAIR? Yes Yes 0 255 Data 1 = Min.
Minimum values Data 2 = Max.
Checker
The symbol of “nnn” shown in parameters is a checker number (000 - 999).
Line Parameter Read Write Minimum  Maximum Details
value value
Max. No. of Pixels. LICnnn:DMAX Yes Yes 0 125938
Min. No. of Pixels. LICnnn:DMIN Yes Yes 0 125938
Max. and Min. No. of LICnnn:DPAIR Yes Yes 0 125938 Data 1 = Min.
Pixels. Data 2 = Max.
Max. No. of Objects  LIChnn:LMAX Yes Yes 0 41979
Min. No. of Objects  LICnnn:LMIN Yes Yes 0 41979
Max. and Min. No. of LICnnn:LPAIR Yes Yes 0 41979 Data 1 = Min.
Objects Data 2 = Max.
Binary Window Parameter Read  Write Minimum  Maximum Details
value value
OK Judge. Max. BWCnnn:MAX Yes Yes 0 1920000
OK Judge. Min. BWCnnn:MIN Yes Yes 0 1920000
OK Judge. Max.and BWCnnn:LPAIR Yes Yes 0 1920000 Data 1 = Min.
Min. Data 2 = Max.
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Gray Window Parameter Read Write Minimum  Maximum Details
value value
OK Judge. Max. GWCnnn:MAX Yes Yes 0 255
OK Judge. Min. GWCnnn:MIN Yes Yes 0 255
OK Judge. Max and GWCnnn:LPAIR Yes Yes 0 255 Data 1 = Min.
Min. Data 2 = Max.
Binary Edge Parameter Read Write Minimum  Maximum Details
value value
OK Judge. Max. BECnnn:MAX Yes Yes 0 256
OK Judge. Min. BECnnn:MIN Yes Yes 0 256
OK Judge. Max and BECnnn:LPAIR Yes Yes 0 256 Data 1 = Min.
Min. Data 2 = Max.
Gray Edge Parameter Read Write Minimum  Maximum Details
value value
Edge Threshold GECnnn:LVL Yes Yes 1 255
OK Judge. Max. GECnnn:MAX Yes Yes 0 256
OK Judge. Min. GECnnn:MIN Yes Yes 0 256
OK Judge. Max and GECnnn:LPAIR Yes Yes 0 256 Data 1 = Min.
Min. Data 2 = Max.
Feature Extraction Parameter Read Write Minimum  Maximum Details
value value
OK Judge. Max. FECnnn:MAX Yes Yes 0 10000
OK Judge. Min. FECnnn:MIN Yes Yes 0 10000
OK Judge. Max and FECnnn:LPAIR Yes Yes 0 10000 Data 1 = Min.
Min. Data 2 = Max.
Smart Matching Parameter Read Write Minimum  Maximum Details
value value
Search Count 1st step  SMCnnn:CNT .1 Yes Yes 1 256
Search Count 2nd step SMCnnn:CNT.2 Yes Yes 1 256
Search Count 3rd step  SMCnnn:CNT.3 Yes Yes 1 256
Search Count 4th step SMCnnn:CNT .4 Yes Yes 1 256
Search Count 5th step SMCnnn:CNT.5 Yes Yes 1 256
Search Count 6th step SMCnnn:CNT.6 Yes Yes 1 256
Max. OK No. of SMCnnn:DCNTMAX Yes Yes 0 128
Subtracted Objects
Flaw Detection Parameter Read Write Minimum  Maximum Details
value value
OK Judge. Max. FWCnnn:MAX Yes Yes 0 512
OK Judge. Min. FWCnnn:MIN Yes Yes 0 512
OK Judge. Max and FWCnnn:LPAIR Yes Yes 0 512 Data 1 = Min.
Min. Data 2 = Max.
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Connector Parameter Read Write Minimum Maximum Details
(Binary Window) value value
Common Judge. Max. CBWnnn:CMAX Yes Yes O 62500
Common Judge. Min.  CBWnnn:CMIN Yes Yes O 62500
Common Judge. Max. CBWnnn:CPAIR Yes Yes 0 62500 Data 1 = Min.
and Min. Data 2 = Max.
Individual Judge. Max. CBWnnn:MAX.ss Yes Yes O 62500
*1)
Individual Judge. Min.  CBWnnn:MIN.ss Yes Yes 0 62500
*1)
Individual Judge. Max. CBWnnn:LPAIR.ss Yes Yes 0 62500 Data 1 = Min.
and Min. *1) Data 2 = Max.
Connector Parameter Read Write Minimum Maximum Details
(Gray Window) value value
Common Judge. Max. CGWnnn:CMAX Yes Yes 0 255
Common Judge. Min.  CGWnnn:CMIN Yes Yes 0 255
Common Judge. Max. CGWnnn:CPAIR Yes Yes 0 255 Data 1 = Min.
and Min. Data 2 = Max.
Individual Judge. Max. CGWnnn:MAX.ss Yes Yes O 255
*1)
Individual Judge. Min.  CGWnnn:MIN.ss Yes Yes 0 255
*1)
Individual Judge. Max. CGWnnn:LPAIR.ss Yes Yes O 255 Data 1 = Min.
and Min. *1) Data 2 = Max.
Connector Parameter Read Write Minimum Maximum Details
(Gray Edge) value value
Max. Judge. Pitch CGEnnn:PMAX Yes Yes 0 99999999.999
Min. Judge. Pitch CGEnnn:PMIN Yes Yes 0 99999999.999
Max. and Min. CGEnnn:PPAIR Yes Yes 0 99999999.999 Data 1 = Min.
Judgement Pitch Data 2 = Max.
Max. Distance CGEnnn:UMAX Yes Yes 0 99999999.999
Difference Judgement
Min. Distance CGEnnn:UMIN Yes Yes 0 99999999.999
Difference Judgement
Max. and Min. CGEnnn:UPAIR Yes Yes 0 99999999.999 Data 1 = Min.
Distance Difference Data 2 = Max.
Judgement
Smart Edge (Circle) Parameter Read Write Minimum Maximum Details

value value
Max. Measurement *2) SECnnn:LMAX Yes Yes 0 99999999.999
Min. Measurement *2) SECnnn:LMIN Yes Yes 0 99999999.999
Max. and Min. SECnnn:LPAIR Yes Yes 0 99999999.999 Data 1 = Min.
Measurement *2) Data 2 = Max.
Max. Standard SECnhnn:SMAX Yes Yes 0 99999999.999
Deviation
Min. Standard SECnnn:SMIN Yes Yes 0 99999999.999
Deviation
Max. and Min. SECnnn:SPAIR Yes Yes 0 99999999.999 Data 1 = Min.
Standard Deviation Data 2 = Max.
Max. Circularity SECnnn:CMAX Yes Yes O 99999999.999
Min. Circularity SECnnn:CMIN Yes Yes 0 99999999.999
Max. and Min. SECnnn:CPAIR Yes Yes 0 99999999.999 Data 1 = Min.
Circularity Data 2 = Max.
Max. Unused Edge SECnnn:NMAX Yes Yes O 3597

Count

*1) "ss" in the parameters of Individual Judgement is cell numbers.
*2) "Measurement": Radius, Width or Diameter (Determined by the selection of "Detect Mode".)
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Smart Edge (Line) Parameter Read Write Minimum value Maximum value Details
Max. Measurement *1) SELnnn:LMAX Yes Yes -99999999.999 99999999.999
Min. Measurement *1)  SELnnn:LMIN Yes Yes  -99999999.999 99999999.999
Max. and Min. SELnnn:LPAIR Yes Yes -99999999.999 99999999.999 Data 1 = Min.
Measurement *1) Data 2 = Max.
Max. Standard SELnnn:SMAX Yes Yes 0 99999999.999
Deviation
Min. Standard SELnnn:SMIN Yes Yes O 99999999.999
Deviation
Max. and Min. SELnnn:SPAIR Yes Yes 0 99999999.999 Data 1 = Min.
Standard Deviation Data 2 = Max.
Max. Linearity SELnnn:LIMAX Yes Yes 0 99999999.999
Min. Linearity SELnnn:LIMIN Yes Yes 0 99999999.999
Max. and Min. SELnnn:LIPAIR Yes Yes 0 99999999.999 Data 1 = Min.
Linearity Data 2 = Max.
Max. Unused Edge SELnnn:NMAX Yes Yes 0 2998
Count

*1) "Measurement": Deviation, Distance or Width (Determined by the selection of "Detect Mode".)
Geometry Calculation
Geometry Calculation  Parameter Read Write Minimum value Maximum value Details
Max. X Coord. GGCnnn:XMAX Yes Yes  -99999999.999 99999999.999
(IP X, Center X)
Min. X Coord. GGCnnn:XMIN Yes Yes  -99999999.999 99999999.999
(IP X, Center X)
Max. and Min. X GGCnnn:XPAIR Yes Yes  -99999999.999 99999999.999 Data 1 = Min.
Coord.(IP X, Center X) Data 2 = Max.
Max. Y Coord. GGCnnn:YMAX Yes Yes  -99999999.999 99999999.999
(IP Y, CenterY)
Min. Y Coord. GGCnnn:YMIN Yes Yes  -99999999.999 99999999.999
(IPY, CenterY)
Max. and Min. Y GGCnnn:YPAIR Yes Yes  -99999999.999 99999999.999 Data 1 = Min.
Coord.(IP Y, Center Y) Data 2 = Max.
Max. Standard GGCnnn:SMAX Yes Yes O 99999999.999
Deviation
Min. Standard GGCnnn:SMIN Yes Yes 0 99999999.999
Deviation
Max. and Min. GGCnnn:SPAIR Yes Yes O 99999999.999  Data 1 = Min.
Standard Deviation Data 2 = Max.
Max. Angle (Line GGCnnn:AMAX Yes Yes  -99999999.999 99999999.999
Angle, Pedal Angle,
Major Axis Angle)
Min. Angle (Line GGCnnn:AMIN Yes Yes  -99999999.999 99999999.999
Angle, Pedal Angle,
Major Axis Angle)
Max. and Min. Angle GGCnnn:APAIR Yes Yes -99999999.999 99999999.999 Data 1 = Min.
(Line Angle, Pedal Data 2 = Max.
Angle, Major Axis
Angle)
Max. Distance GGCnnn:DMAX Yes Yes 0 99999999.999
Min. Distance GGCnnn:DMIN Yes Yes O 99999999.999
Max. and Min. GGCnnn:DPAIR Yes Yes O 99999999.999  Data 1 = Min.
Distance Data 2 = Max.
Max. Intersecting GGCnnn:CAMAX Yes Yes 0 360.000
Angle
Min. Intersecting Angle  GGCnnn:CAMIN Yes Yes O 360.000
Max. and Min. GGCnnn:CAPAIR Yes Yes 0 360.000 Data 1 = Min.
Intersecting Angle Data 2 = Max.
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Geometry Calculation  Parameter Read Write Minimum value Maximum value Details
Max. Radius GGCnnn:RMAX Yes Yes 0 99999999.999
Min. Radius GGCnnn:RMIN Yes Yes 0 99999999.999
Max. and Min. Radius ~ GGCnnn:RPAIR Yes Yes 0 99999999.999 Data 1 = Min.
Data 2 = Max.
Max. Major Axis GGCnnn:LAMAX Yes Yes 0 99999999.999
Min. Major Axis GGCnnn:LAMIN Yes Yes 0 99999999.999
Max. and Min. Major GGCnnn:LAPAIR Yes Yes 0 99999999.999 Data 1 = Min.
Axis Data 2 = Max.
Max. Minor Axis GGCnnn:SAMAX Yes Yes 0 99999999.999
Min. Minor Axis GGCnnn:SAMIN Yes Yes 0 99999999.999
Max. and Min. Minor GGCnnn:SAPAIR Yes Yes 0 99999999.999 Data 1 = Min.
Axis Data 2 = Max.
Slice Level
The symbol of “?” shown in parameters is a slice level group (A - Z)
Parameter Read Write Minimum value Maximum value Details
Max. Slice Level BLV:H? Yes Yes 0 255
Min. Slice Level BLV:L? Yes Yes 0 255
Max. and Min. Slice BLV:PAIR? Yes Yes 0 255 Data 1 = Min.
Level Data 2 = Max.
Numerical calculation
The symbol of “nnn” shown in parameters is a numerical calculation number (000 - 999).
Parameter Read Write Minimum value Maximum value Details
Max. Judgement CACnnn:MAX Yes Yes -2147483648 2147483647
Min. Judgement CACnnn:MIN Yes Yes -2147483648 2147483647
Judge. Max. and Min.  CACnnn:LPAIR Yes Yes -2147483648 2147483647 Data 1 = Min.
Data 2 = Max.

Marker

As the marker position should be read/write with a set of X and Y coordinates, use "%PRP" command or

"%PWP" command.

Coordinate values to be read is in units of 0.5 pixels, and the moving distance to be written is in pixel. It is not
possible to read or write with the values after calibration.

"c" of "MRKcg" in the parameters is camera numbers (0-3), and "g

is marker numbers (0-7).

Parameter Read Write Minimu Maximu Details
m value  m value
Central Coordinate MRKcg_CXY  Yes - -1600 3199 Data 1 = X coordi. *1)
(Read)) 1200 2399  Data 2 =Y coordi. *1)
Central Coordinate MRKcg:MOV --- Yes -4799 4799 Data 1 = Distance X *2)
Moving Distance (Write)  E -3599 3599 Data 2 = Distance Y *2)

*1) The number of digits of the coordinate values of response to the read command is as below.

+ Positive value: Max. 6 digits

(Integar portion: Max. 4 digits, Decimal point: 1 digit, Decimal
portion: 1 digit)

* Negative value: Max. 7 digits

(Sign: 1 digit, Integar portion: Max. 4 digits, Decimal point: 1 digit,

Decimal portion: 1 digit)

*2) Specify values with the following number of digits to write the moving distance.
Example

+ Positive value: Max. 4 digits (Integar portion: Max. 4 digits)

* Negative value: Max. 5 digits (Sign: 1 digit, Integar portion: Max.

4 digits)

Example
4l2]8]. [0
—4l2[s] |0

—[rl2fo]fo]
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9.3 PLC Communication

9.3.1 Overview and Communication Specifications

PLC Communication is a mode that performs communication between PV and a specific PLC via a
RS232C or Ethernet interface with an exclusive protocol. The following communications are available.

Data Output

PV500 writes the inspection results and data to the specified register of PLC as the beginning. The PLC do
not need a communication program to receive data.

Switching Product Types

When switching product types, at the timing of TYPE signal input, PV500 refers to the value that has been
stored in a specified register of PLC and switches the product type to the reference number.

When inputting a TYPE signal to switch the type, you can select the value in a register of PLC or the value
specified by the parallel I/O input.

es

All the commands described in Chapter 9.2 can be also accepted when selecting PLC Communication.

Usable PLCs for PLC Communication

The following list shows the PLC models available for PLC communication via a RS232C or Ethernet
interface.

Manufacturer Model (series) name RS232C Ethernet
Panasonic Electric Works Co., FP series Available *1) Available *2)
Ltd. FP2 ET-LAN unit Available
Mitsubishi Electric Corporation A series Available
(MELSEC) Q series Available Available *3)
FX series (FX1N) Available
FX-2N series (FX2N, FX3U, Available
FX3UC)
OMRON Corporation C series, CV series, CS1 series  Available
Allen-Bradley SLC500 Available
Fuji Electric FA Components & MICREX-SX SPH series Available

Systems Co., Ltd.

*1) TOOL port, COM port, FP2-MCU (RS232C communication block), FP2-CCU

*2) Applicable unit: FP-X COM5 communication cassette, FP Web Server 2 unit

*3) Applicable unit: QJ71E71-100 (PLC communication with a PLC unit with a built-in Ethernet port is not
possible.)

e  When Baud Rate is "115200 bps", the communication via RS232C interface may not be carried out
stably in accordance with PLC to communicate with. In the case, set Baud Rate to "57600 bps" or
lower.

. PLC communication via Ethernet interface is performed with UDP/IP.
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Specifications of PLCs

In accordance with specification of PLCs, some of the registers in "Usable range" of "Usable device" listed
below could not be used. Please confirm the specifications of PLC before use.

FP series / FP series (ET-LAN unit) by Panasonic Electric
Works Co., Ltd.

e  Protocol: MEWTOCOL

e Usable device Data output/ Type switch DT
Data output completion notice Register* WR (Usable Range: 0 to 999)
Bit 0-15 (0-F)

e Sum check: Yes (type: BCC)

Q series / Q series Ethernet unit by Mitsubishi Electric
Corporation

e Protocol:
- RS232C interface: “Format 4”, 4C frame compatible for QnA
- Ethernet interface: 3E frame compatible for QnA
However, communication is only available with Ethernet unit QJ71E71-100.

e Usable device Data output/ Type switch D
Data output completion notice Register* M (Usable Range: 0 to 99999)
Bit Invalid

e Make the following setting with PLC.

When using RS-232C Interface
- Sum check: Yes (type: BCC)
- Write at RUN time: "Enable"

When using Ethernet interface
- Communication data code: Binary code communication
- Initial timing setting: Always wait for OPEN
- Send frame setting: Ethernet(V2.0)
- Write at RUN time: "Enable"

A series by Mitsubishi Electric Corporation
e Protocol: “Format 4”, 1C frame compatible for A

e Usable device Data output/ Type switch D
Data output completion notice Register* M (Usable Range: 0 to 999)
Bit Invalid

e Make the following setting with PLC.
- Sum check: Yes (type: BCC)
- Modification in RUN mode: Available

FX series by Mitsubishi Electric Corporation
e CPU: FX1N, Communication adapter: FX1N-232-BD

e Protocol: Special protocol for FX1N
Register for specifying communication format: Store "0" in D8120. (Reboot the PLC after the setting.)

e Usable device Data output/ Type switch D
Data output completion notice Register* M (Usable Range: 0 to 9999)
Bit Invalid

e  Sum check: Yes
With PLC, you cannot select to perform sum check. Automatically "Yes" is selected.
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FX-2N series by Mitsubishi Electric Corporation

e CPU: FX2N, FX3U, FX3UC
Communication adapter: FX2N-232-BD, FX3U-232-BD, FX3U-232-ADP

e  Protocol: Special protocol for FX2N
Register for specifying communication format: Store "0" in D8120. (Reboot the PLC after the setting.)

e Usable device

Data output/ Type switch D
Data output completion notice Register* M (Usable Range: 0 to 9999)
Bit Invalid

e  Sum check: Yes
With PLC, you cannot select to perform sum check. Automatically "Yes" is selected.

C, CV, and CS1 series by OMRON Corporation
e  Protocol: Host link
e Usable device

Data output/ Type switch D /DM
Data output completion notice Register* CIO/IR  (Usable Range: 0 to 999)
Bit 0-15 (0-F)

e Make the following setting with PLC.
- Sum check: Yes
- Station No.: "0"

e Communication is not available when PLC is in "Run" mode. Change to "Monitor" mode to communicate.

SLC series by Allen-Bradley

e Usable device
Data output/ Type switch N7 (Only integer registers)

Data output completion notice Register* N7 (Usable Range: 0 to 254,
only integer registers)

Bit 0-15 (0-F)

e Make the following setting with PLC.
- Duplicate Detect: OFF
- ACK Timeout (*20 ms): 20
- Control Line: NO HANDSHAKING
- Error Detect: CRC
- NAK Retries: 3
- ENQRetries: 0
- Embedded Responses: AUTO DETECT

MICREX-SX (SPH series) by Fuji Electric FA Components &
Systems Co., Ltd.

e Usable device

Data output/ Type switch %MW3
Data output completion notice Register* %MW3 (Usable Range: 0 to 15360)
Bit 0-15 (0-F)

e Sum check: Yes (type: BCC, the calculation method developed by Fuji is used.)

393

S oLETRE 1104 uonedIUNWWOY YHM [043U0)



S ELETGE 1104 UoiesIuNWWO) YIIM [043U0D)

9.3.2 Outputting Data in PLC Communication

Data Output Flaw

PV500

Receives START signal and executes an
inspection; image capturing and
performing checkers.

-—
w
v

Changes data writing completion signal
to “0” and writes data in PLC from the
specified address. (Writes data
communicating commands and
response messages with the dedicated
protocol.)

b

v
v

Changes data writing completion signal
to “1”.

-—
w
v

Waits for the next signal.

About Data that can be Output

PLC

Outputs START signal for inspection
execution.

Data are written in the specified address.

As detecting data writing completion
signal is “1”, confirms the address where
the data have been stored.

-—
w
v

Goes back to the beginning and outputs
START signal for the next inspection
execution.

When PV500 executes inspection, the data set to output are output in the following order.

1. Scan Count

2. Total Judgement

3. Judgement result:

4. Numerical Calculation:

Up to 1000 points combining judgements and numerical calculations.

In the following cases, the data of Judgement and Numeric Calculation are not output to PLC.
. PV sets data to output, but no data exist.

. The setting data exist, but data are set to not to be output.

Output format of Scan count:

Output Data

Differs depending on the setting of Output bit width.
* Range (16 bits) between 0 and 32767

» Range (32 bits) between 0 and 2147483647

Number of Data 1

Values to be Output  Normal

0 to 2147483647

Overflow (when exceeding the

specified "Bit Width")

0
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Output format of Judgement data:

Output Data A Judgement is output in 4-bit (digit) unit
Four data of Judgement per word from PLC are saved starting with LSB.
When the outputting data is other than multiples of four, hexadecimal E is

output.
Number of Data Up to 1000
Values to be Output OK 1 in hexadecimal form (0001 in binary form)
NG 0 in hexadecimal form (0000 in binary form)
Error E in hexadecimal form (1110 in binary form)
Unset Data are not output. (But if the Judgement data No.s before and

after the unset data No. are set to output, E is output in 16-digit
form (1110 in binary form).)

Output format of Total Judgement:

Output Data Regardless of output bit width, it is output in the last bit using one word.
Number of Data 1
Values to be Output OK 1 in hexadecimal form (0001 in binary form)

NG 0 in hexadecimal form (0000 in binary form)

Error E in hexadecimal form (1110 in binary form)

Unset E in hexadecimal form (1110 in binary form)

Output format of Scan Count and Numerical Calculation:

The values that can be output are only integers. Actual values with value after decimal point are rounded to

whole number and output.

Output Data Differs depending on the setting of Output bit width.
» Range of 16-bit: -32768 to 32767
» Range of 32-bit: -2147483648 to 2147483647

Number of Data Numerical Calculation: Up to 1000

Values to be Output Normal Calculation results:
-2147483648 to +2147483647

Overflow (when exceeding the 0

specified "Bit Width") (including the overflowing numeric
calculations and the results)

Error 0

Unset Data are not output.
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Example of Output
Output Condition - Output Data:
. Scan count: 1234 times
. Total Judgement: OK
. Judgement: JDC000=0K, JDCO001=unset, JDC002=NG, JDCO03 or later=Unset
. Numerical Calculation: CAC000=215.3, CAC001=unset, CAC002=-2184.0, CACO003 or later=Unset

Output Result: Output Data = 16 bit, the top of Output Registers = 500

Register | Value _— .
Data No. (Hex.) Description Details
Scan Count | 500 04D2 | “1234” is stored. gca”
ount
Bit 15 < > Bit
0
Total 501 0001 | 0:0:0:0 0.0:0:0/0:0:0:1 0K
Judgement H = H H = = H H =
Judgement | 502 EOTE | 1:1:1.0/0:0:0:0 0:0:0:11:1:1:0]705%0"
Numerical 503 00D7 “215” is stored. CACO000
calculation | 504 F778 | “-2184” is stored. CAC002
Concept:

. The number of scans is stored in the start register.
When specifying "32-bit" for "Bit Width", the number of scans is stored.

. Four Judgment data are stored per word.
Data is output up to Judgement specified with the largest number. For unset judgement data within
the range, "E" is output such as JDC000.
Also, when the number of output data is "3" which is not multiples of 4 like this example, "E" is
stored in each part which cannot make a word.

. Four Judgement data are stored per word.
For unset judgement data, "E" is output when the data before and after are set such as JDCO001.
Also, as the number of output data is "3" which cannot make a word, "E" is stored in each of the upper
four bits.

. Only the data of Numeric Calculation that are set to output are output.
(In the case where the data of CAC000 or CACO002 is out of the range between -32768 and +32767, “0”
is stored in the registers No.503 and 504.)

. Negative numbers are output in the complement number of 2.

. When specifying "32-bit" for “Output data”;

. Four Judgement data are stored per word as the same as when you select "16-bit".

. Each data of Scan Count and Numerical Calculation uses two words (32-bit). In the case, the data is
output from of lower 16-bit to upper 16-bit, and data of lower word (16-bit) is stored in the register of
smaller number.
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Setting PLC Communication
Make setting to output data in PLC Communication.

When using RS-232C Interface

For the information of how to set Baud Rate and transmission format, refer to page 318.

1.

(FERATION "ENVIRCHMENT  TYPE [MNSPECTION SAVE/RERD TOOL SETUP NEM
s | ENVIRONMENT “| t[o " Bystem Setlings Input fOutput | Lanera Color Pagswor
elect " " > “Input/Output i
. " P P  Parallel 10| g nnion
> “General Output” from the menu bar. Parallnl /0 Outout | oy T m—
# Date and Tine e H]
[ General Oufput | Lo,
Select “Serial (COM.0)” for “Destination” o Lot | 2 Gt [ TH—
elect “Serial ( .0)” for “Destination”. - ls e Total dudzsnent (T
v n r
a:‘c i tanse : Enary Indgerent [T
w Humericel Caleulation I dpurd 7|
Set “Protocol” to “PLC Communication”. BLC o
We. of Digits LTI
Decimal Digit [ ]
Set “Scan Count”, “Total Judgement”, nased Digit Fill with Joros H]
“Judgement”, and “Numerical PLE Type Panasonic: FP
Calculation” to “Output” as necessary. L]
PLC Communication Setting Hel
Select a destination in “PLC Type”.
PLE Type Panasonic: FP
Specify Station Na. Station Home -
Press “Set” button of “PLC [ ]
Communication Setting”. -
L . . Start Register U]
T_he PLC communication setting menu is Bit Widih (bit) 6 -
displayed. Timeout (ms) [ o0y
Data Dutput Completion Notice Mo u
Dutput Register 0]
Dutput Bit (]
Type Switching Signal PLC Communication -
Type No. Register 1]

Only when selecting "Panasonic: FP" for PLC Type, set "Specify Station No.".

Station Home (Default):
A command which specifies no station number is issued.
Example) %EE#WDDO0001 - - - - -

Specify Station No. (Station No.:1 — 99):

A command for a PLC with the specified station number is issued. Specify the same number of the station
number that is set for the PLC to communicate in "Station No.".

Example) When Station No. is 99  %99#WDDO0001 - - - - -

In “Start Register”, specify the first register number of the PLC that PV500 outputs data into.
0 to 99999 are available.
Not all addresses 0 to 99999 can be used in destination PLC. As the address allowed to be written by the

external device (PV500) varies depending on PLC, please make sure the address with the instruction
manual of PLC.

Select 16-bit or 32-bit to output Scan count and Numerical calculation data in “Bit Width”.

When output data exceeds the value which can be output in the selected Bit Width, "0" is output.
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10. Set time for “Timeout”.
20 — 20000 ms (default: 5000)

When PV500 writes data in the specified address of PLC, it sends and receives commands and response
messages in the dedicated protocol between PV500 and PLC. The value set here is Timeout in the

message communication in this case.

If PLC sends no response in the time of Timeout, a Timeout error occurs.

11.To notice to PLC that data output is complete, set “Data Output Completion Notice” to “Yes™.

Specify an address to make the specified bit to “1” and the bit.

Output register: 0 - 99999:
Output bit: 0 - 15:

For Mitsubishi PLC, enter interface No. to output register. (Output bit is invalid.)

When using Ethernet interface

M Refer told

Refer to page 326 for details of network settings.

Be sure not to use the same register of the register for writing data.
Specifying “15” makes the highest order bit "1".

1. Select "ENVIRONMENT" -> “Input/Output” -> “General Output” from the menu bar.

2. Select “Ethernet” for “Destination”.
3. Sset “Protocol” to “PLC Communication”.

4. Set“Scan Count”, “Total Judgement”,

“Judgement”, and “Numerical Calculation”
to “Output” as necessary.

5. Select a destination in “PLC Type”.

6. Specify the network setting of the selected "PLC

Type".
The network setting consists as listed below.
- PV Station No.
- IP Address
- Port No.
- Specify Station No.
- Station No.

Items to be specified vary depending on the selected
PLC type. For the detail, refer to the network setting for

each PLC type in the next section.

7. Make settings items after "Start Register".

[PERATTIN ERIRGRERTY THE TWPEETI SAVEAEAD  TOL T Wl
Systen Seitings Input /Tt put Canzra Golor Passwor
| Parallel 10 | o
Ml Fratacal PLE Communication ]
serial | oy g Time (v g
L VT S W -
%‘ Total Judgenent i put -
ave Imaze Menory I T—— Tutpal =
Print &erem | HUIM'.E . [p—-l
userical Lalculalion (utpul |
it [
Ho. of Disits
Decimal Digit 3
Nrmzend Migit Fill with fer
PLE Typa [Panasonic: FE
PLE Congunication Setting Jat
PLC Type Panasonic: FP
IP Address BB iGs 1) 10
Port Ho. 9094
Spacify Station Mo. Station Home
dtart Resister [II]
Bit Width (bit)
Timeout (ms) 5000
Data Output Completion Hotice
Output Resister [
Output Bit [
Type Switching Signal Paral lel 1/0 -
Type No. Register )

Refer to "When using RS232C interface" (p.397) for details.

398



Network Setting for Each PLC Type

When PLC Type is Panasonic: FP

1.

After selecting the PLC type, press “Set”
button of “PLC Communication Setting”.

The setting window for Panasonic FP series is
displayed.

Assign the IP address to the PLC.

Specify the port number of the PLC.

Input the same number as the port number set on

the PLC to communicate.
Available port No. on PV500: 1 to 32767 (except
8600 to 8699 and 9090)

PLC Type Eamﬁunir_: FP
PLC Communication Setting det
PLC Type Panasonic: FP
IP &ddress f93 e 1] 10
Port HNe. a094
Specify Station Mo. [Specify Station Ho. -
Station Ho. [}

Select whether to limit the PLC to communicate by setting "Specify Station No." or not.

Station Home (Default):

A command which specifies no station number is issued.

Example) %EE#WDDO0001 - - - - -

Specify Station No. (Station No. 1 - 99)

A command for a PLC with the specified station number is issued. Specify the same number of the station
number that is set for the PLC to communicate in "Station No.".

Example) When Station No. is 50

%50#wWDDO0001 - - - - -

When PLC Type is Panasonic: FP (ET-LAN unit)

1.

After selecting the PLC type, specify the PV
station No. in "PV Station No.".

Selectable station No.: 1 — 64

Press “Set” button of “PLC Communication
Setting”.

The setting window for Panasonic FP series
(ET-LAN unit) is displayed.

Assign the IP address to the PLC.

Specify the port number of the PLC.

Input the same number as the port number set on the PLC to communicate.
Available port No. on PV500: 1 to 32767 (except 8600 to 8699 and 9090)

Specify the station number of the PLC.
Settable Range: 1 — 64

PLC Type
PV Station No.
PLC Communication 3etting

[Panasenic: FP{ET-LAR unit]

o

Sat

PLE Type
IP &ddress

Part No.
Station Ho.

Panasonic: FP{ET-LAN wnit)
[z e 1] w0
an94

T

Specify the station number of the PLC to communicate. The number specified in the step 1 "PV Station

No." cannot be used.
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When PLC Type is Mitsubishi: MELSEC-Q (Ethernet unit)
Set to communicate with Ethernet unit QJ71E71-100.

PLC Type Mitsubishi: WELSEC-DIETH unit)
1. After selecting the PLC type, press “Set”
button of “PLC Communication Setting”. PLC Communication Setting Set |
The setting window is displayed. PLE Type Mi tsubishi: MELSEC=D(ETH unit)
1P Address W& ss] 1 10
2. Assign the IP address to the PLC. Port Mo, 5000
Start Register 1]
3. Specify the port number of the PLC. Bit Width (bit)
Timeout (ms) 5000
Default: 5000 Data Dutput Completion Hotice
Input the same number as the port number set Mutput Register [
on the PLC to communicate. Dutput Bit [
Available port No. on PV500: 1 to 65534 (except e el tehine Siamal ATEI
ype Switching Signa
8600 to 8699 and 9090) Type Ho. Resister ]

9.3.3 Switching Types by PLC Communication

When outputting data through PLC communication, you can switch product types by using the protocol of PLC
communication.

Type Switching Flow

PV500 PLC
Stores a Type No. to switch to in specified
address.
v
-+ Verifies ACCEPT signal is on.
—F
Receives TYPE signal. - Outputs TYPE signal which switches types.
Turns off ACCEPT signal. - Turns off TYPE signal.
. o - — =
Checks the value stored in the specified - — — —
- — —
address. - — o
Switches to the Type of the stored
value.
Turns on ACCEPT signal. . g;:glfts an inspection start signal or another
v
Waits for the next signal.
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When Switching Types through PLC
Communication

Select "ENVIRONMENT" > “Input/Output” >
“General Output” from the menu bar.

Set “Protocol” to “PLC Communication”.

Select a destination in “PLC Type”, and select
"PLC Communication Setting".

Select “PLC Communication” for “Type
Switching Signal”.
Setting of “Parallel 1/0” (default) switches to Type

No. specified to INO - 7 of I/0 terminals when
inputting Type signal.

PLC Type
IP Address

Port No.

Start Register

Bit Width (bit)

Timeoul (ms)

Data Output Completion Notice
Output Register

Output Bit

Type Switching Signal
Type No. Register

Mitsubishi: MELSEC-0

9268 110 |

5000

5000

I

[PLC Communication -]

0

Select a register to input a Type to switch in “Type No. Register”.

0 to 99999 are available.

Be sure not to use the same address for data output.
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Chapter 10

PVWIN
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10.1 About PVWIN

PVWIN is software of setting and simulation for PV series. Almost all items set in PV500 can be also set with
PVWIN.

In PVWIN, the program can be simulated off-line with PV500. For this, you can adjust the set programs by
simulating them to confirm they obtain the expected results on the images captured with a camera and saved in

aPC.
For details of PVWIN, refer to the HELP file that can be available after installing the software into your PC.

Downloading PVWIN

To use PVWIN, download the file from our web site. Downloading the software requires registration of your
information (for free), MAC address of PV500, and MAC address of your PC.

http://panasonic-denko.co.jp/ac/e
("Machine Vision" > "PV500" > "Software")

Hardware Requirements of PVWIN

PC Compatible computer for IBM PC/AT

(O] Windows Vista®, Windows® XP *1

70 MB or more
*(excluding storage for the setting data or images)

Pentium Il 700 MHz or more

Hard Disc Capacity
Requirement

CPU

Memory Amount

512 MB or more

Display resolution

1024 x 768 or more

Display color

High Color (32-bit) or more

Communication format

USB 2.0, Ethernet (1000BASE-T/100BASE-TX/10BASE-T)*2

(R EETR] NIMADSE6

(for PVWIN Ver.2.0)

*1: For 32-bit Edition only.
*2: Available only when the communicating PV500 is Ver.1.4 or later.

Connecting PV500 with PC

Connect PV500 and the PVWIN-installed PC with a USB cable or an Ethernet cable.
About connection with an Ethernet cable, refer to page 368.

Connecting with USB Cable
Use a USB cable (for 2.0, AB type) of which length is 5m or less.

Cable for USB 2.0 AB TYPE
(Max. 5m)

— |—_"'—| Tl
II
[
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10.2 Communication

10.2.1 Upload and Download of Setting Data

In PVWIN, setting data is called Project File. Project files can be downloaded to PV500 (PVWIN to PV500) or
uploaded from PV500 (PV500 to PVWIN).

After downloading a project file from PVWIN to PV500, be sure to save the data in PV500. Turning off the
power of PV500 without saving data removes the downloaded project file from the PV500.

When PV500 is in RUN menu
Operate uploading or downloading from PVWIN. (No need to operate from PV500.)

When executing upload, the currently inspecting data are uploaded.

When executing download, the data are overwritten on the currently inspecting data. After downloading is
complete, inspections will be executed with the setting data of the downloaded project file.

When communication error occurs

When a communication error occurs, the notice is displayed on the screen of PVWIN or PVWIN and PV500.
Execute again after solving the problem described on the message.

When PV500 is in SETUP menu

To upload or download the data in SETUP menu, PV500 requires being in the status where it can communicate
with PC. Other than the status, you cannot upload and download the data.

When executing upload, the data currently loaded on SETUP menu are uploaded. When executing download,
the data are overwritten on the data currently loaded on SETUP menu. Even when PV500 is RUN mode in
SETUP menu, the data are overwritten on the data on the screen and the processing does not affect on the
running data.

(FERATION ENVIRONMENT TYPE  IMSPECTION

= S| General
Standby

1. Select "TOOL” > “PC Communi.” from the menu bar.

The PV500 becomes to be able to communicate with PC
and the current communication status is displayed under
the menu.

2. Execute communication from PVWIN.

The display changes to "Transmitting..." and a project file (setting data) is downloaded or uploaded.
Pressing the CANCEL key during the communication stops the transmitting and the display changes to
"Terminating..." and eventually to "Standby".

When communication error occurs

When the devices cannot communicate, the display shows "Communication Error". (When the next
transmission is executed, the display changes to "Transmitting...")

When a communication error occurs, the notice is displayed on the screen of PVWIN or PVWIN and
PV500. Execute again after solving the problem described on the message. The error occurring during
download initializes (deletes all) the setting data loaded on PV500. And the error during upload initializes
the contents of the project file being set on PVWIN.

3. Atfter transmission is complete, press the CANCEL key to cancel the communication mode.
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10.2.2 Reading the Latest Image of PV500

The latest image of PV500 can be read out on the camera window of PVWIN by a command from PVWIN.
Regardless of the displayed menu (SETUP/RUN) and running status of PV500, reading the image can be
executed.

When the image receiving software Image Receiver is running on the PC where PVWIN is running, you cannot
read out the latest image.

1. Execute an inspection in RUN menu of PV500.

The inspected image can be read with PVWIN. When no inspection is executed, PVWIN cannot read
because there is no image to read.

2. Execute image reading from PV500 with PVWIN.
The latest image of PV500 is read out.

When "Detect Trigger (Common)" is used as Camera Trigger, the device reads the image of when detect
trigger is executed. When no detect trigger is executed, image cannot be read because there is no image to
read. (Although a memory image is displayed even when no detect trigger is executed, the memory image
cannot be read.)

When communication error occurs

When a communication error occurs, the message is displayed on the screen of PVWIN or PVWIN and PV500.
Execute again after solving the problem described on the message.

10.2.3 Uploading Images in Storage Space in PV500

This is the function that efficiently saves the images stored in the storage space in PV500 (Ver.1.40 or later)
into a PC by a command from PVWIN (Ver.1.10 or later). To use this function, “PC Communi.” menu of PV500
needs to be selected in SETUP menu.

1. Go to SETUP menu and select “TOOL” > “PC Communi.” rr.”:F.,E"”f.ir":i_.,%fi;{_fff!.“_"&!” T;;E [";PE" AL,
; =m 3 enera
from the menu bar. ﬂ‘—_.ﬁb_- e L
The PV500 becomes to be able to communicate with PC and Standby

the current communication status is displayed under the menu.

2. Execute communication from PVWIN.

Specifying the destination of images with PVWIN starts communication. The display of PV500 changes to
“Transmitting...” Pressing the CANCEL key during the communication stops the transmitting and the
display changes to “Terminating...” and eventually to “Standby”.

When communication error occurs

When the devices cannot communicate, the display shows “Communication Error”. (When the next
transmission is executed, the display changes to “Transmitting...”)

When a communication error occurs, the notice is displayed on the screen of PVWIN or PVWIN and
PV500. Execute again after solving the problem described on the message.

3. After transmission is completed, press the CANCEL key to cancel the communication mode.

About File Name
Images are saved in the specified folder as the following name.
“Cn_NNN.bmp” e Cn_:CameraNo.C0_toC3_

e NNN: Image No. 000 -
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10.2.4 Downloading images into Test Image Memory of PV500

This is the function that downloads the images stored in a PC into the Test Image Memory of PV500 (Ver.1.40
or later) by a command from PVWIN (Ver.1.10 or later).

Other than the images uploaded from PV500, images that meet the following conditions can be downloaded.
. 256-color bitmap format
. Size of 4 MB or less

1, Go to SETUP menu and select “TOOL” > “PC Communi.” OPERATION ENYIROMMENMT TYPE  IMSPECTION
from the menu bar. PC Communi, General
The PV500 becomes to be able to communicate with PC and Standby

the current communication status is displayed under the menu.

2. Execute communication from PVWIN.

Specifying the destination of images with PVWIN starts communication. The display of PV500 changes to
“Transmitting...” Pressing the CANCEL key during the communication stops the transmitting and the
display changes to “Terminating...” and eventually to “Standby”.

When communication error occurs

When the devices cannot communicate, the display shows “Communication Error”. (When the next
transmission is executed, the display changes to “Transmitting...”)

When a communication error occurs, the notice is displayed on the screen of PVWIN or PVWIN and
PV500. Execute again after solving the problem described on the message.

3. After transmission is completed, press the CANCEL key to cancel the communication mode.
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Chapter 11
Specifications and List of Product Numbers

409

N E LTS siaquinp 39NnpoUd 40 3si pue suonesysadsgol



NEEEENBTonpoud Jo )sIq pue suonesoadsgol

11.1 General Specification

PV500

2-Camera type ‘ 4-Camera type

CPU

32-bit RISC CPU & DSP

Number of camera connections

Upto 2 ‘Upto4

Processing resolution

Hor. 640 x Ver. 480 pixels (Quad-speed digital camera, Ultra compact
digital camera)
Hor. 1600 x Ver. 1200 pixels (2-Mega-pixel digital camera)

Processing function

Gray Scale: 8 bits, 256 gray scale (Binary: 8 groups/product type and
memory)
Partial imaging: Up to 2 areas can be set.

Interface Serial

RS-232C x 1

Parallel input

1/0 terminal (Phoenix): Input 14 points,
1/0 connector (MIL connector type): Input 32 points.
24V DC, Bi-directional photo coupler

Parallel output

1/0 terminal (Phoenix): Output 15 points,

1/0 connector (MIL connector type): Output 32 points

NPN output type (N at the end of the product number): 5 to 24 V DC,
Photo coupler output

PNP output type (P at the end of the product number): 5 to 24V DC,
Photo Mos output

Ethernet

Ethernet Port x 1
Media: 10-BASE-T / 100BASE-TX / 1000BASE-T, protocol: TCP/IP

Memory card

SD memory card slot x1

Monitor output

1ch: XGA (1024 X 768) output

Setting 1 ch: For the dedicated keypad
Rating Voltage 24V DC Operating voltage range: 21.6 to 26.4 V DC (with ripples)
Power 1.5 Aorless 2.0 Aorless
Consumption
Environmental Operating 0 to +45 °C (without icing and dew | 0 to +40 °C (without icing and dew
resistance temperature condensation) condensation)
range
Operating 35 to 85% RH (without icing and dew condensation at 25°C)

humidity range

Noise resistance

1000 V pulse width 50 ns/1 ps (a noise simulator was used.)

Vibration
resistance

10 to 55 Hz, one sweep per minute, amplitude 0.75 mm, 30 minutes
each in X/Y/Z direction

Shock resistance

196m/ s?, 5 times each in X, Y and Z directions

Insulation
resistance (initial)

100 MQ or more (500 V DC by insulation resistance tester)*1

Input terminals and output terminals - Power terminal and functional
earth

Input terminals and output terminals - Non-electrifiable metal part
Power terminal - Non-electrifiable metal part

Voltage
resistance (initial)

500 V AC / minute (600 V AC / second), cutoff current 10 mA *1
Input terminals and output terminals - Power terminal and functional
earth

Input terminals and output terminals - Non-electrifiable metal part
Power terminal - Non-electrifiable metal part

Battery life

Approx. 10 years (at 25°C)

Weight

Approx. 1600 g

*1) Tested with the varistor and the condenser at the primary side of the power supply for the internal circuit

removed.
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Keypad

Operation keys

ENTER key, TRIG(TRIGGER) key, FUNC(FUNCTION) key, CANCEL
key, F1 key, F2 key, F3 key, OPE/SET switch, LOCK key, and SHIFT
key

Environmental

Operating humidity

35 to 85% RH (without icing and dew condensation at 25°C)

resistance range
Operating 0 to + 45°C (without icing and dew condensation)
temperature range

Weight ANPVPO03: 170g, ANPVP10: 425g

Quad-speed Digital Camera: ANPVC1040

Image sensor

Interline transfer method. 1/3-inch CCD, pixel size: 7.4 um X 7.4 pm
(tetragonal pixel)

Number of effective pixels

Horizontal 659 x vertical 494 pixels

Scanning method

Non-interlace

Shutter Speed

0.03 to 1000.00 ms (30 us to 1 s)

Lens mount

C mount

Synchronous Metl

hod

Internal synchronous

Picture output

Digital output

Rating

Power supply
voltage

12V DC +/- 10%

Power
Consumption

235 mA or less

Environmental

Operating ambient

0 to +45°C (without icing and dew condensation)

resistance temperature
Operating ambient 35 to 85% RH (without icing and dew condensation at 25°C)
humidity
Vibration 10 to 55 Hz, 1 sweep per minute, amplitude 1 mm, 30 minutes in each
resistance X, Y and Z directions
Shock resistance 700 m/sz, 3 times each in X, Y and Z direction

Weight Approx. 65g (without lens)

2-Mega-pixel Digital Camera: ANPVC1210

Image sensor

Interline transfer method. 1/1.8-inch CCD, pixel size: 4.4 um x 4.4 pn
m (tetragonal pixel)

Number of effective pixels

Horizontal 1628 x vertical 1236 pixels

Scanning method

Non-interlace

Shutter Speed

0.03 to 1000.00 ms (30 pus to 1 s)

Synchronous Method

Internal synchronous

Picture output

Digital output

Lens mount

C mount

Rating

Power supply
voltage

12V DC +/-10%

Power
Consumption

360 mA or less

Environmental

Operating ambient

0 to +40°C (without icing and dew condensation)

resistance temperature
Operating ambient 35 to 85% RH (without icing and dew condensation at 25°C)
humidity
Vibration 10 to 55 Hz, 1 sweep per minute, amplitude 1 mm, 30 minutes in each
resistance X, Y and Z directions
Shock resistance 700 m/s?, 3 times each in X, Y and Z direction
Weight Approx. 65 g (without lens)
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Ultra Compact Digital Camera: ANPVC1021

Image sensor

Interline transfer method. 1/3-inch CCD, pixel size: 7.4 pm x 7.4 pm

(tetragonal pixel)

Number of effective pixels

Horizontal 659 x vertical 494 pixels

Scanning method

Non-interlace

Shutter Speed

0.03 to 1000.00 ms (30 psto 1's)

Synchronous Method

Internal synchronous

Picture output

Digital output

Lens mount Special mount
Rating Power supply 12V DC +/- 10%
voltage
Power 250 mA or less

Consumption

Environmental Operating ambient

0°C to +45°C (without icing and dew condensation)

resistance temperature
Operating ambient 35 to 85% RH (without icing and dew condensation at 25°C)
humidity
Vibration 10 to 55 Hz, 1 sweep per minute, half amplitude 1 mm (camera head),
resistance 30 minutes in each X, Y and Z directions
Shock resistance 700 m/s®, 3 times each in X, Y and Z direction
Weight Camera head: approx. 185 g (without lens)
Camera control unit: approx. 65 g
Cable length Camera head cable (between a camera and a camera control unit):

Approx. 3m

XGA Monitor: ANPVM11021

General Specification

Rated power Power supply voltage 24V DC Operating voltage range: 21.6 to 26.4 V
DC
Power Consumption 0.5 A (Max. 1 A)
Environmental Operating ambient temperature 0 to +45 °C

resistance Operating ambient humidity 35 to 85 %RH (without dew condensation at 25°C)
Power noise 1,000 V (P-P) or more, pulse width 50 ns, 1 ys between
power terminals (a noise simulator was used.)
Static electricity noise 4000 V or more
Vibration resistance 10 to 55 Hz (1 sweep per minute), amplitude 0.75 mm,
30 minutes each in X, Y and Z directions
Shock resistance 196 m/s?, 3 times each in X, Y and Z direction
Weight Approx. 1.4kg

Specification for Display Area

Display element

10.4-inch TFT liquid crystal

Number of pixels

1024(H) x 768(V) pixels

Display color

16,777,216 colors

Effective display size

210.4(H) x 157.8(V)

Service life of backlight

Average: 50,000 hours

Input Signal  Picture signal Analog RGB
Synchronizing signal Horizontal/vertical synchronizing signal
Horizontal operation frequency 48.36 kHz* (Number of all pixels: 1024)
Vertical operation frequency 60 Hz* (Number of all lines: 768)
Dot clock 65 MHz
Interface Analog RGB input, Mini-D-SUB connector 15 pins

(female)

Screen adjustment

Brightness, display width, vertical and horizontal
positions, flicker, gain(R,G,B)

*The specified signals should be used for the monitor. Failure to do so may result in no screen display and noise

occurrence on the screen.
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11.2 Product Numbers

PV500V2
2-Camera type NPN output, Language switch over*' ANPV0502V2ADN C_ompliaj;t
PNP output, Language switch over*' ANPV0502V2ADP with CE
4-Camera type NPN output, Language switch over*' ANPV0504V2ADN C_ompliqgt
PNP output, Language switch over*' ANPV0504V2ADP with CE
PV500 (V1)
2-Camera type NPN output, Language switch over*? ANPV0502ADN C_ompliaj;t
PNP output, Language switch over*? ANPVO0502ADP with CE
4-Camera type NPN output, Language switch over*? ANPVO0504ADN C_ompliqgt
PNP output, Language switch over*? ANPVO0504ADP with CE
Included item:
- Power cable (ANPVHO001) x1, Cable length: 1 m)
- I/O connector (MIL connector type) for discrete cables (AFP2801) x1 (2 sets)
*1*2:

Supported languages: Japanese, English, German, French, Spanish, Italian, Simplified Chinese, Korean and
Traditional Chinese (For PV500V2: Ver.2.0, PV500: Ver.1.6)

*3:

Attach the designated ferrite cores on the both sides of a monitor cable and a COM.0 connecting cable. Do not
connect with the USB port.

Keypad
Keypad Cable length: 3m ANPVPO3 Compliant
with CE
Cable length: 10 m ANPVP10
Camera
Quad-speed Digital Camera* Adapted for progressive, C-mount, 120 ANPVC1040 Compliant
fps with CE

2-Mega-pixel Digital Camera*  Adapted for progressive, C-mount, 30 fps  ANPVC1210

Ultra Compact Double Speed  Adapted for progressive, C-mount, 60 fps ANPVC1021
Digital Camera

Camera Cable Cable length: 3m ANPVC8103
Cable length: 5 m ANPVC8105
Cable length: 10 m ANPVC8110
Durable type, cable length: 3m ANPVC8103R
Durable type, cable length: 5 m ANPVC8105R
Durable type, cable length: 10 m ANPVC8110R
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* Included item: Adapter ring 2.5 mm (1Tmm x 2, 0.5 mm x 1)
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Lens

For Quad-speed Digital Camera f=6mm With a lock ANB842NL
f=8.5mm With alock ANB843L
f=16 mm  With a lock, compact type ANM88161
With a lock ANB845NL
f=25mm With a lock, compact type ANM88251
With a lock ANB846NL
f=50 mm  With a lock, compact type ANM88501
With a lock ANB847L
------ ANM8850
For 2-Mega-pixel Digital Camera f=16 mm  With a lock ANPVL162
f=25mm  With a lock ANPVL252
f=50mm  With a lock ANPVL502
gdaptleéring (for Czugdl\-/lspeed | 5 mm adapter ring ANB84805
igital Camera and 2-Mega-pixe i
Digital Camera) ga-p f«nc::)pter ring set (0.5/ 1/ 5/ 10/ 20/ 40 ANB848
For Ultra small camera f=4mm - ANPVL0401
f=12mm - ANPVL1201
f=30mm - ANPVL3001
Adapter ring 50 mm ANPVL85001
(For Ultrasmall Camera) 20 mm ANPVL82001
10 mm ANPVL81001
5 mm ANPVL80501
Lenses are noncompliant products with CE.
Monitor
XGA Monitor 10.4-inch (with attachment bracket: 4 pcs) ANPVM11021 Compliant
with CE*'
Monitor cable Cable length: 3m ANMX83313 Compliant
Cable length: 5 m ANMX83315  With CE”

*1: Ferrite cores (equivalent products to RFC-5 produced by Kitagawa Industries. Co., Ltd.) must be attached to

both ends of a monitor cable.

Serial Cable for COM.0 Port

i . D-sub 9 pin (male) — 3-line (discrete wire), Compliant
3-line (discrete) cable cable length: 2 m AlP81842 with CE*'
D-Sub pin crossing cable  D-Sub 9 pin (male) — D-sub 9 pin (male), AIP81862N

cable length: 2 m
D-sub 9 pin (male) — D-sub 9 pin (female), AFB85853

PC connecting cable cable length: 3 m

*1: Ferrite cores (equivalent products to ZCAT2035-0930A produced by TDK Corporation) must be attached to

both ends of a serial cable

Repair Parts
Backup buttery for PV500 Coin-type lithium buttery AFPX-BATT Compliant
Power cable for PV500 Cable length: 1 m ANPVH001 with CE
Terminal socket 16 pins for 1/0 port x 2 ANPVH002 non-
6 pins for COM.1 and COM.2 ports x 1 ANPVHO003 Sv?t?%‘gm
1/0 connector Connector for discrete wire: 40 pins, x2 AFP2801
(MIL connector type) Connector for flat cable: 40 pins, x2 AFP2802
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Lighting

LED

Ring light
[Direct lighting]

outside diameter: @ 50, red

AULDR2-50RD

outside diameter: & 50, white

AULDR2-70SW

outside diameter: @ 70, red

AULDR2-70RD

outside diameter: @ 70, white

AULDR2-70SW

Options for ring
light
[Direct lighting]

For AULDR2-50RD/

Polarization plate

AUPL-LDR-50B

AULDR2-50SW

Diffusing plate

AUDF-LDR-50B

Diffusing plate,
polarization plate
Mounting adapter

AUAD-LDR-50B

For AULDR2-70RD/

Polarization plate

AUPL-LDR-70A

AULDR2-70SW

Diffusing plate

AUDF-LDR-70A

Bar light Red AULFL-4215
[Direct lighting] White AULDL-4215-SW
Surface emitting outside diameter: @ 74 AULKR-70A
ring light outside diameter: @ 102 AULFR-100

[Indirect lighting]

Surface emitting
flat light
[Indirect lighting]

light source size: 27 x 27

AULDL-TP2727

light source size: 43 x 35

AULDL-TP4335

light source size: 80 x 100 AULFL-100
Surface emitting translucent glass size: 26 x 28 AULFV-34
coa)l(lal I'th . translucent glass size: 32 x 36 AULFV-50A
[Indirect lighting]
Power supply Digital light source ANB86001
(Output: switchover 12V/24V / 10W)
Digital light source ANB86003
(Output: switchover 12V/24V / 30W)
Cable Extension cable for 12V: 3 m AUCB-3
Extension cable for 24V: 3 m AUFCB-3
Light control cable (for AUEXCB-B3
ANB86001/ANB86003)
:3m
Inverter ring @60 ring light ANMF0064
light @92 ring light ANMF0104
Replacement lamp: @60 ring light (for ANMF0064) ANMF0060
Replacement lamp: @92 ring light (for ANMF0104) ANMF0100
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cable length
ANPVP03: 3 m

-

ANPVP10: 10 m
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Camera

Quad-speed Digital Camera: ANPVC1040 / 2-Mega-pixel Digital Camera: ANPVC1210

ACAUTION (o]
J ST b
—_ ™ -—
[=2]
@ o
L=

Mounting Plate 4-M3
(Insulation Type) Depth: 3
1/4-20UNC
31.3 Depth: 9
+
{%
2-mM3 / 20

Depth: 7

With the mounting plate

4-M3
15 327 Depth: 3
@) @
|
3 +-—| r -—
$® @®

Without the mounting plate

The mounting plate can be attached to four sides of camera except lens attaching side and cable connecting

side.

Camera Cable: ANPVC8103, ANPVC8105, ANPVC8110

L
1 2
. o [ ] /_l__\ [
2 m i ] ———%¢ oo
] - N l.f'—") (s 1
(11) (30) s 35 | (20)

1: Product number label
2: Ferrite core
L: Cable length

ANPVC8103: 3 m, ANPVC8105: 5 m, ANPVC8110: 10 m

(30)
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Ultra Compact Digital Camera: ANPVC1021
Camera Head

47.5
345
7.65
4.5)
4 s 3
S Y —r
0 o

12.25 12 9 18.5 4-M1.2: Depth=1.5

=

{ o
M10.5, P0.5/

&) @
ehdo
(€] ! (C]
8.5
o)
° oy
® @

With the mounting plate Without the mounting plate
Camera Control Unit
29 (50.3)
(5) 38 {3)

__ 1 O ACAUTION [o]

|
T
-
(39)
|
=
i

Mounting Plate /

(Insulation Type)

[ ]
: EN=]

- 4-M3
193 1/4-20UNC 327 et 3
g — 1€
- E oy [P R
| A $_
\w
2-M3: depth 7 / 20
With the mounting plate Without the mounting plate
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Lens

ANPVL0401 ANPVL1201 ANPVL3001
o ! o
& |
14.4 14.8 253

ANM8850

M25.5, P=0.5 1.32 UNF

i CS-MOUNT
o
P! J( B
38.5 4
ANM88501 ANB842NL
38.5 4 Pan-head machine screw M1.4
for focus/ aperture ring fixation
M40.5
1-32 UNF —
M25.5, P=0.5 CS-MOUNT 705\, 1-32 UNF
R, = /' C-MOUNT
46
ANB847L ANB843L
Pan-head machine screw M1.4 Pan-head machine screw M1.4
for focus/aperture ring fixation for focus/aperture ring fixation
M46, P=0.75 M40.5, P=0.5 ; N\ 1-32
: -32 UNF
- 7 - __/
— C-MOUNT
Y EEEE = 132UNF ¥ (=m
C-MOUNT — 1
o I

© p

< 1 1

: : S

: l_I )= E
s [ E
= 40
48
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ANB846NL

Pan-head machine screw M1.4
for focus/aperture ring fixation

ANB845NL

Pan-head machine screw M1.4
for focus/aperture ring fixation

1-32 UNF 1-32 UNF
M27, P=0.5 C-MOUNT M27, P=0.5 C-MOUNT
| ﬁ W'E | ﬁ W'E
3 H . [ 2 H | [
|41 |41
37.3 3.8 37.3 3.8
ANM88251 . 31.5
M25.5, P=0.5 1-32 UNF
—7 /CS-MOUNT
O
w
(=] L
(2]
£+
ANM88161 M25.5, P=0.5 31.21 1-32 UNF
N /CS-MOUNT
‘ i -
o iy —
[3e] Es
<)
ANPV162 38 (=) 7
Aperture lock screw
M30.5, P=0.5
1-32 UNF
- - /" C-MOUNT
38 - 1-—11H-
(o]

Focus lock screw
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ANPV252 52.2 (=) 4

re lock screw
= 1-32 UNF
/ C-MOUNT

= =i
35 -1-1--H—H+
=13
o
Focus lock screw
ANPV502 77.5 (=) 4
M30.5, P=0.5 1-32 UNF
-\ /C-MOUNT
— 3 g _ ) | A
N D

o \ i

Y Focus lock screw
-_—
o
vs]
. . (2]
Monitor (10.4-inch) °
Product No.: ANPVM11021 e
257 o
Q
=
S

I I o
® ® = (/]
o | { o
[ «f g-
265 C
»n
| -
[e)
-t
)
5 o
g ' g
g o
% -
N | - _ _ g P4
2 & c
o 3
0 o
210.4 (LCD display area) 2
(2]
(o)
=3
3
(o}
=
Cutting Dimensions of the Mounting Plate Mounting Plate thickness: 1-Smm =
4
}
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INDEX

A
ACCEPT OFF minimum time ................ 318
Accuracy First (Smart Edge Circle)....... 164
Approximate Circle/Ellipse..................... 202

Approximate Line (Geometry Calculation)198
Approximate Line (Smart Edge (Circle))171

Approximate Line Detect Condition....... 180
Area Size Adjustment ..........ccccceeeiiinns 195
Arithmetical Function............c....ccoee 222
Arrange layout ..........occceeeiiiiiiiiiieenes 300
Arrowhead .........ccccoooiiiiiiiiiee, 239, 243
ASSIGN .....ooviiiiiiice e 349, 351
Asynchronous (image-output first) ........ 314
Asynchronous (inspection first) ............. 314
Automatic SWitch.........cccoeviiiiiie. 65
B
Backup Battery .......cccccveveiiiiiiiieeeeee 11
Base Angle ........coooiiiiiiiiiiiiei, 165, 181
Bit Width ...oooiiii 252, 254
Block check code........oocoeeieiiieiennnen. 371
Branch condition..........ccccceeiviieiiiiinenn. 67
Cc
Calendar adjustment ...........cccoccoeenens 327
Calibration .......ccccceeevieciiiiieeee e, 62
Camera gain.......cccceecveeeeeeiee e 59
Camera Trigger......occcveeeeviiiieeeeiiee e 56
Capture delay ..........ccceeeiiiiiieiniieeeee, 60

Cause of turning on ERROR 0 signal.... 352
Cause of turning on ERROR 1 signal.... 354

Cell Result (Smart Edge Circle) ............ 159
Cell Result (Smart Edge Line)............... 177
Character alignment and overwrite
PErmMiSSION ....ccovvvviiieieeeieieeeeeeeeeeeeeeeeees 272
Character/Figure Drawing ..................... 234
Checker
L670] o) NSRS 82
Delete ..o 82
Draw an area........cccccceveiiieeecencnnenen. 43
Circularity ... 157
COIOr it 319

COM.0 port
Communication condition .......... 318, 366
Connector Specification.................... 366
Common template .........cccceeeeeenneees 114, 115
Common trigger.......ceeeevvieeieiiiieee e, 56
Communication test..........cccceeeiieeeennee 334
Communication with PVWIN ................. 405
Comparison Function ..............cccccceeee.. 224
Compatibility of setting data .................. 269
Connection check (I/O test)................... 333
Continuous inspection............c.cceeeee.... 315
Coordinate axis.......ccccveeeieicciiiieieieeeeeens 63
Coordinate origin........ccccccceeeeviieereiiinenn. 63
Copying Checker........cccoovecviiiiniieeeeeens 72
D
Data bit .....occveeeeiiiiie 254
Data R/W
Display Data R/W ........ccccoviieiiinnenn. 274
Registerable items...........ccccceeeeeiinns 276
Decimal digit.......ccoeeiiiiiiiiiieeee 258
Denoising......cococeiiieeieieeeeee e 182
Denoising.......ccueviieeiiiiiiiee e 167
Detect trigger (common)..........ccccceeeeenee. 58
Differential mode ...........ccccovceeeeiiiennnnns 131
Display NG checkers only (Checker List) 83
Display NG checkers only (Pattern)...... 305
Distance Point - Point...........cccccccoeeinnis 200
Distance Point-Line ...........ccccccceeeiiiinis 198
E
Edge ratioused .........coooeiiieeeenn. 164, 181
Error Code......cooovviieiiiiiiiiiieee e 352
Execute All.........oeeeveeeeiieeee e 65
Execution memory..........cccoceeeeeenn. 51, 268
F
FLASH Delay......cccccccoviiiveeiiiiie e 60
FLASH signal polarity.........cccccceeeviinnneen. 55
FLASH span .......cccccccooeeeiiiiieeeeeeeeee, 60
Float. ..o 140, 144
Full Screen ......eevviieiiie e 43




(G- T o TS 140, 142
General Output.......oooeiiiiiiiis 258
Geometric Function..........ccccocovevieeen. 223
Geometry Calculation.............c.............. 198
Gray range mode .......cccceeevvveeeeeiciienennns 132
Group MOVe.......ccveieiiiiieee e 86
H
Hide Patterns..........cccoceveiiiiiiicceee 85
|
Ignore Dark Image........ccccccceveeeeevnnnnee, 121
Image memory ........ccccceevvveee e 260
Image memory map ......ccccceeeeeeeeeiennenn 261
Image Menu .........cccoecveeeeennne 39, 300, 304
Individual trigger........coocveviiiieieiiieeeeee 56
Information .........ccceeeeiiiiiiiee 298, 335
Initialize
Al TYPES i 53
Environment ... 321
Splash screen.........cccccccvveeeeeieeceeenn, 337
Inspection Cycle........ccccvveeeveeeeeecciinne, 295
Inspection image
Output to external devices................. 262
Save in save image memory ............. 265
Inspection image memory ..................... 260
Inspection Process.........ococeeeeviieieennne 314
Inspection Time ...............cc, 295
Intersecting Angle........cccooceeeiinennee 207
Intersecting Point.............cccccciiiin 201
IPaddress ........ccoceeviviiieiiiiiiecceee s 326
J
JDC (External).....cccoceeeeeeiiiiiiiiieeeeeeee, 225
JRC (Internal) .....cooceeeiiiiiiiieeeee, 225
K
Key guide.......ccooeeveieeiiiiiiieiee e 35, 36
Keypad is invalid. ...........ccccooieiinnnnies 381
L
Language .......cccoveeeiiiiiiieeeee e 327
Layout
Delete ... 306

Register ..., 306
Switch ... 307
Linescan........cccccciiiiiiieeeeeee 127
Linearity .......ooeeiiieeeeeiiiee e 175
Low contrast........cccoovvviiiiiiiiiiiiiiieeees 119
M
Magnification ..........cocoeeiii e, 42
Marker .......ooooiiiii s 289
Mask area
Add ..o, 47
Delete .....uvvveviiiiiiic e 47
Edit....o 47
Measure Deviation ............cccceeviieeenns 173
Measure Diameter.........cccccovvvvvvvivinnnns 153
Measure Radius ...........cooevvvvviiiiiiiienennns 153
Measure Width(Smart Edge Circle) ...... 153
Median........cccoovvviiiiii 198
Mounting plate
cutting dimensions..........c.cccceevieeen. 421
(0]
Operation when switching to SETUP
[ 012 1 312
Operators
Judgement........occoiiiiii 230
Numerical calculation ........................ 222
Optimize Size ......ceeeviiiiiiiiieeieees 43
Output Signal Guarantee Time.............. 253
P
Paralle I/O Reset condition .................. 315
Parallel processing.......ccccccoevvunnee 295, 314
Partial imaging..........ccccoevvieeiiiniieeeeen, 61
Password..........cccceeeiiiiii 313
Pattern Display .........cccccvveveeeeeiiinns 85, 304
PC Communication ....................... 406, 407
Pin arrangement
(010]1Y/ 0N oo ] o SRR 366
I/O coNNECHOr .......ceeveeeeiieiiiiieeeeee, 341
I/0 terminal blocK...........cccvvuiinnnnnnnee. 346
PitCh....oo e 140, 147
Plane scan.........ccccccci 128
PLC communication
Output example .........cccoveeeeeeeieiiinnns 396




Usable PLCS......cccvvveiiiiee e 391
Port number........cccccoviiiiii s 368
Position adjustment ..............cccccoiiien. 185
Power Cable.......ccccoiiiiiiiiiiceces 29
Preprocess Filter List..........cccccccciiiiiiie 73
Preset layout..........ccccoiiiis 299
Print screen ... 48
PVWIN ..ot 404

R
REND OFF minimum time.................... 318
Reset Error signal..........cccccvvveeveeeeiiinns 380
Reset statistics data ...................... 297, 379
Result No. Assignment................... 161, 179
RUN mode

Start. ..o 294

StOP e 294
RUN mode in SETUP menu.................. 312

S
Save image memory........ccoceeevvveeeeennee. 260

Back up in SD memory card.............. 266

Clearimages......cccccccveeeeeicccniineneeeennn 266

Number of save images..................... 260
SD Memory Card

Outputting Inspection Results............ 257

Save and outputimage...................... 260
Serial operation ..........cccooiviiiiii e, 295
Serial processing......ccccceeceveeeiiieeeeennen. 314
Setting Data RIW ..., 271
Settingdata .......cceoeviveieiie e, 268
Shutter speed .........ccooccvirieeeieiiiiiciee. 59
Smart Matching Performance................ 124
Specification of RS-232C ...................... 366
Speed First (Smart Edge Circle)............ 164
Speed First (Smart Edge Line).............. 181
Splash screen .........cccceevveeeiniieee e, 337
Standard deviation...........cccccoeiiiinee. 157
Standard Deviation ..........cccccceevveeinneens 175
Startup

Datatoread.......cccccoiiiiiiiiieniieiniinnns 325

Layout .....covueiiiiiiiiee e 311

TYPE o 52, 311

Station No. (PLC Communication) ........ 399

Station No.(PLC communication).......... 397
Statistical Function...........ccccccoeeeieneennee 222
Subtraction ..o 123
System register........ccoccvevvviieiiiiiiee e 316
T
Tact signal........ccoceeiiiiii 350
Testimage ....cooveeveeeeeceeee e 312
Test image memory ........cocccceeeeiieeeenen 260
Timeout.......cooovviiiiiie e, 253, 398
Transparency
RUN MeNU......cccceveiiiiiieeee e, 303
SETUP MeNU.....cceveveiiiiiiiiee e 320
Trigonometrical Function...................... 223
Type
Add e 51
Delete ..o 53
Initialize.......cooooeeeei 53
Type switch
PLC communication ..........ccccceevueeenn. 400
Send command..........cccceeeiiiieneenee 376
Timing chart ... 362
TYPE signal......cccccvveveeeiiiiiciiieee, 348
u
Unused Edge Count..........cccveeeiiininnnns 182
Unused EdgeCount........cccccvvevveeeeninnnns 167
Update ...ooooeiiiiieeeee e 336
User Defined........ccccooviieiiiiiieciieeee 65
\'
Vector SUM .....occveeiiiee e 206
View Range Table
2-Mega-pixel Camera............ccceeeenneee. 22
Quad-speed Camera...........cccceeevennnee. 21
Ultra Compact Camera.............ccc........ 23
Virtual Circle Detect Condition .............. 163
w
Width measurement ...................... 140, 149
Window sequence order..............coc....... 303
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Record of Changes

Manual No. Date Revision detail
ARCT1F443E February 2008 First edition
ARCT1F443E-1 May 2008 Second edition

* Correction of errorrs

ARCT1F443E-2

September 2008

Third edition

» Revision along with version of the new menu names

+ Addition of the descriptions of the updated items (Ver.1.22).
» Addition of the index

+ Correction of errors

ARCT1F466E February 2009 First edition
* Revision along with version upgrade to Ver.1.41
» Correction of errors
ARCT1F466E-1 April 2010 Second edition
» Revision and addition along with version upgrade to Ver.1.60
» Correction of errors
ARCT1F466E-2 September 2010 Third edition

* Revision and addition along with the release of PV500V2
» Correction of errors
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