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Notice:

OMRON products are manufactured for use according to proper procedures by a qualified opera-
tor and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always
heed the information provided with them. Failure to heed precautions can result in injury to people
or damage to property.

&DANGER Indicates an imminently hazardous situation which, if not avoided, will result in
death or serious injury.

&WARNING Indicates a potentially hazardous situation which, if not avoided, could result in
death or serious injury.

&Caution Indicates a potentially hazardous situation which, if not avoided, may result in
minor or moderate injury, or property damage.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it
refers to an OMRON product, regardless of whether or not it appears in the proper name of the
product.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types
of information.

Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.
1,2,3.. 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

Precaution Indicates information required to take full advantage of the functions and per-
formance of the product. Incorrect application methods may result in the loss
of damage or damage to the product. Read and follow all precautionary infor-

mation.
CHECK Indicates points that are important in using product functions or in application
procedures.
SeeAlso Indicates where to find related information.
HELP Indicates information helpful in operation, such as the definition of terms.

© OMRON, 2001

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or trans-
mitted, in any form, or by any means, mechanical, electronic, photocopying, recording, or otherwise,
without the prior written permission of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover,
because OMRON is constantly striving to improve its high-quality products, the information contained
in this manual is subject to change without notice. Every precaution has been taken in the preparation
of this manual. Nevertheless, OMRON assumes no responsibility for errors or omissions. Neither is
any liability assumed for damages resulting from the use of the information contained in this publica-
tion.
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About this Manual:

This manual describes the operation of the F250-UME Application Software and it includes
the sections described below.

This is one of a pair of manuals. Refer to the following table for the contents of each manual.

Manual Contents Cat. No.

1: Setup Manual Provides information on system hardware and installa- SCHB-736
tion. Be sure to read this manual first.

This manual is provided with the Controller.

2: Operation Manual | Describes the operation of the F250-UME Application Z153-E1-02
Software, including installation of the Application Soft-
ware, basic operating methods, setting methods for pro-
cessing items, communications methods for external
devices, and other operating procedures.

This manual is provided on CD-ROM.

Please read the above manuals carefully and be sure you understand the information pro-
vided before attempting to install or operate the Application Software.

Section 1 Basic Operating Procedures describes the basic operating procedures for the
Application Software.

Section 2 Processing Item Setting Procedures explains in more detail the basic setting
operations for the processing items that control Application Software operation.

Section 3 Testing and Starting Measurements describes the procedures used to test
operation and then actually take measurements.

Section 4 Other Functions describes additional functions, such as changing the measure-
ment setup or backing up data.

Section 5 System Settings describes how to set conditions related to the system environ-
ment.

Section 6 Communicating with External Devices describes the methods used to connect
to and communicate with external devices.

Section 7 Appendices provides information on terminology, character codes, troubleshoot-
ing, and answers to FAQs.

&WARNING Failure to read and understand the information provided in this manual may result in per-
sonal injury or death, damage to the product, or product failure. Please read each section in
its entirety and be sure you understand the information provided in the section and related
sections before attempting any of the procedures or operations given.

viii



SECTION 1
Basic Operating Procedures

This section describes the basic operating procedures for the Application Software.

11
1-2
1-3

1-8

UsingthisManual ............ ... i 1-(2)
Operational FIOW . . ... 1-(3)
Installing the Application Software. . . ......... ... ... ... 1-(4)
1-3-1 StartingtheSetupMenu ............co i 1-(4)
1-3-2  Selecting Installation Processingltems. . . .................... 1-(6)
1-3-3  ExecutingInstalation ........... ... . i 1-(7)
Displaying Imagesand FOCUSSING . . . ..« o vt e e i e 1-(10)
MeNU OpPEratioNS . . ..ottt ettt 1-(12)
1-5-1  INPUEDEVICES. . ..ot e 1-(12)
1-5-2 ScreenDisplays. .. .oo o 1-(13)
1-5-3 CreatingFlowcharts ............... ... ... i 1-(14)
1-5-4 DrawingaRegion . ... ... ... 1-(24)
1-5-5 InputtingValues. . ... 1-(26)
1-5-6  InputtingCharaCters . ..ot 1-(27)
BasiC Operations . . .. ..o oot 1-(28)
1-6-1 STEP1: SettingsforIimagelnput........................... 1-(29)
1-6-2 STEP 2: Settings for Position Displacement Compensation. . . . . .. 1-(38)
1-6-3  STEP 3: Setting Measurement Methods. . .................... 1-(40)
1-6-4  STEP 4: Setting Results Output Methods. .. .................. 1-(58)
1-6-5 STEPS: Start Testor Measurement ................ccoovnnn.. 1-(59)
RUNMOdE . .. 1-(62)
1-7-1 EnteringRUNMOdE. .. ... .ot e 1-(62)
1-7-2  PeformingMeasurement . ...........c.ovviinenena, 1-(63)
Saving Settings and ShuttingDown .. ........ ... i 1-(64)

1-(1)



Using this Manual Section 1-1

1-1

Using this Manual

The structure of the PDF files in this manual is shown below. Bookmarks are
provided to link the initial file to sections and sections to detailed information.

I:] Individual files l:| Files containing only links

Initial File and Section Files Processing Item Files

Linked files

Initial file

Front Matter

1-(2)

About this Manual

SECTION 1
Basic Operating Procedures

SECTION 2

Detailed Setting Operations

SECTION 3

Executing Tests and
Measurements

SECTION 4
Other Functions

SECTION 5
System Settings

SECTION 6

Communicating with External
Devices

SECTION 7
Appendices

Inputting Images

l Camera image

l l Switch camera

l Change filtering

] l Filtering again

|

Position Compensation

l Binary pos. comp

l EC pos. comp

l Edge pos. comp

l Circle pos. comp

|
‘ l Model pos. comp
|

l Reset scroll

l Scroll

|

General Measurements

| Binary defect

‘ | Classification

| Density defect

‘ l EC defect

l EC position

‘ l Edge position

l Fine matching

‘ l EC circle count

| Pattern | [ QUEST ocv
l Rotate position ‘ l ECM search
[ LotNo.ocvVi | [Labeling
l Label data ‘ l Edge pitch
| Density data ‘
Measurement Support
’ Calculation ‘ ’ Elapsed time ‘
l Get unit data ‘ |Wait ‘

’ Set unit data

‘ ’ Trend monitor

Branch Control

l Branch

‘ l DI branch

l End

|

Results Output

| Memory card data | [ DO data

| DO judge

‘ l Host link data

l Normal data

|

Results Display

| Display string | [ Display measure |
’ Display judge ‘ ’Display item ‘
l Display time ‘ lDispIay figure ‘

|

| Display line/box/circle/cursor

l Parallel Interface

l Serial Interface: Normal

l Serial Interface: Host Link

’ Serial Interface: Menu Operations

This manual can
be printed out by
opening the file
and following the
instructions in the
Acrobat printing
dialog box.



Operational Flow Section 1-2

1-2  Operational Flow

Preparations

Install the Application Software in the Controller. Refer to 1-3 Installing the
Application Software.

SeeAlso Refer to 1-6 Basic Operations to learn about the basic operational flow from
setting detection conditions to executing measurements.
Setting Detection Conditions

STEP 1: Make the settings required to input images. Refer to1-6-1 STEP 1:
Settings for Image Input.

STEP 2: Make settings to correct positioning. Refer to 1-6-2 STEP 2: Settings
for Position Displacement Compensation.

STEP 3: Set the actual measurement methods. Refer to 1-6-3 STEP 3: Setting
Measurement Methods.

STEP 4: Make settings to output the results. Refer to 1-6-4 STEP 4: Setting
Results Output Methods.

Confirming Settings and Executing
STEP 5: Perform test measurements and start executing measurements.
Refer to 1-6-5 STEP 5: Start Test or Measurement and to SECTION 3 Monitor
Mode and Run Mode.

Selecting Processing Items that Suit the Application
Refer to SECTION 2 Processing Items Setting Procedures.

Changing and Deleting Settings

Copy, clear, and change units and unit names by refer to Changing to Other
Processing Items on page 1-(19).

Saving Settings

1. Save detection conditions. Refer to 1-8 Saving Settings and Shutting
Down.

2. Back up image, system, and scene data. Refer to 4-2 Backing Up Data for
information on how to back up settings.
Application Setting Operations

1. Set conditions by product type. Refer to 4-1 Changing Scenes and Scene
Groups for information on scene and scene-group functions.

2. Set system environment conditions. Refer to SECTION 5 System Settings.

Initialize the measurement conditions that have bee set. Refer to 4-1-3 Ini-
tializing Measurement Conditions: Clearing Scenes and 7-1 Set Up Menu.

4. Set communications specifications and I/O format for communications with
external devices. Refer to SECTION 6 Communicating with External De-
vices.

Additional Functions
1. Use Memory Cards if required. Refer to 4-6 Memory Card Operations.

Check communications status with external devices if required. Refer to 4-
5 Checking I/0 Status with External Devices.

Troubleshooting
HELP When an error message is displayed on the screen, refer to 7-4 Terminology.
HELP If you have a question, refer to 7-3 FAQ.

HELP If you don’'t understand a term, refer to 7-4 Terminology.
1-(3)



Installing the Application Software Section 1-3

1-3 Installing the Application Software

This section describes how to install the processing items in the F250-UME
Application Software to the Controller. The Setup Menus are used to install
these processing items.

1-3-1 Starting the Setup Menu

1. Check that the basic components are connected.

Monitor

Camera

s

Console

Power supply

))

(€

CHECK Always refer to the Setup Manual when connecting components or wiring the
power supply or ground wires.

2. Mount the F250-UME Application Software Card to Memory Card slot 0.

3. Turn ON the power supply switch to the Monitor.
4. Turn ON the Controller power supply.
The Language Selection Screen for the Setup Menus will be displayed.

Language

Japanese

CHECK The language selected here applies only to the Setup Menus.

1-(4)



Installing the Application Software Section 1-3

5. Select a language.
Use the Up or Down Key on the Console to move the cursor.
Japanese: Messages will be displayed in Japanese.
English: Messages will be displayed in English.
This manual shows screens displayed with English messages.
6. Pressthe ENT Key on the Console to confirm the language selection.
After a short time, the Basic Screen for the Setup Menus will be displayed.

Set up

Select items
Install

Backup data load
Clear memory

Precaution About the F250-UME Application Software

If the F250-UME Application Software Card is mounted to a personal com-
puter or other device and the data changed, the Setup Menus will no longer
start properly. Never perform any of the following operations.

« Do not change file names.

« Do not move or delete files.

« Do not write data to the F250-UME Application Software Card.
« Do not format the F250-UME Application Software Card.

1-(5)



Installing the Application Software Section 1-3

1-3-2 Selecting Installation Processing Items

The F250-UME has many processing items. Select the processing items
required for the application. Refer to SECTION 2 Processing Items Setting
Procedures for an outline of each processing item.

1. Select Select items.

Set up

Select items
Install

Backup data load
Clear memory

A list of processing items will be displayed.

Select items
Input Image
Camera image ON
Switch camera ON

Change Filtering  ON

Filtering again ON
Position Compensation —

Binary pos. comp [EIFAV

Model pos. comp OFF ¥
Tl

4444

End

2. Move the cursor to the item to be installed.
3. Ifthat item is “OFF" press the ENT Key.
The selections (ON/OFF) will be displayed.

Select Items
Input Image
Camera image ON
Switch camera ON

Change Filtering ON
Filtering again ON
Position Compensation —
Binary pos. comp [EIEAV
Model pos. comp ON) 4

Tl

4444«

Select ON.

5. Repeat this process to set to ON the processing items to be installed and
set to OFF the items that are not to be installed.

6. Select END.
The settings will be registered and the screen in (1.) will return.

1-(6)



Installing the Application Software Section 1-3

1-3-3 Executing Installation

This section describes how to install the selected processing items to the Con-
troller.

1. Select Install.

Set up

Select items

Install

Backup data load
Clear memor

A confirmation message will be displayed.

Selected Programs
will be installed.
The programs and data
stored at present
are cleared.

2. Select Execute.

The size of the processing items will be calculated to determine if they can
be installed.

If the total size of the selected processing items is too large to be installed,
a confirmation message will be displayed to ask if the files are to be com-
pressed.

Total size of selected items
is too large to install.
Compressing programs make
the installation possible,
but startup time will
be longer.
Compress programs?

m Cancel

v
To STEP 3 Refer to page 1-(9).

Precaution Do not input the RESET signal or turn OFF the power supply while the pro-
cessing message is being displayed. If the RESET signal is input or the power
is turned OFF, data may be lost and the Controller may not start correctly the
next time.

A confirmation message will be displayed once the installation has been
completed.

Installation finished.
Put off the memory card
and restart.

1-(7)



Installing the Application Software

Section 1-3

1-(8)

CHECK

SeeAlso

3. Pressthe ENT Key.
The Main Screen for the Setup Menu will return.

Set up

Select items

Install

Backup data load
Clear memory

4. Turn OFF the power supply to the Controller.
5.  Remove the F250-UME from Memory Card slot 0.
6. Turn ON the Controller power supply.

If the power is turned ON while the F250-UME is still mounted, the Setup
Menus will open. Always remove the F250-UME before turning ON the power

supply.

After a while the Camera Settings Screen will be displayed.

Camera settings

Camera ‘F160-S1v

Intelligent Lighting 0:
Out of use ¥

Intelligent Lighting 1:
Out of usew

Intelligent Lighting 2:
Out of usewy

Intelligent Lighting 3:
Out of usewy

[ |

Refer to page SECTION 5 System Settings.
7. Select the camera to be connected.

8. If using Intelligent Lighting, select the model.

9. Select END.

The Basic Screen will be displayed.

0.Scn OvieN v

Image 0 freeze




Installing the Application Software

Section 1-3

Installation

without

Compressing

Files

SeeAlso

If the total program size of the selected items is greater than the file size that
can be installed, a confirmation message will be displayed asking if the files
are to be compressed. If the files are compressed, the Controller startup time
will be longer. Use the following procedure to change the selected processing
items without compressing the files.

1. Select Cancel from the confirmation message.

Total size of selected items
is too large to install.
Compressing programs make
the installation possible,
but startup time will
be longer.
Compress programs?

Cancel

The program size

and capacity will be displayed.

If you don't want to
compress programs,
please select items again
and make the total size
smaller than the capacity

Program size:5120KB
Capacity :3840KB

2. Select OK.

The Main Screen for the Setup Menu will return.

Set up

Select items

Install

Backup data load
Clear memor

3. Select Select items and reselect the items so that the memory capacity is

not exceeded.

Refer to page 1-(6).

1-(9)



Displaying I mages and Focussing Section 1-4

1-4  Displaying Images and Focussing

This section explains how to check what kind of image is being displayed by
changing the display image to through display and how to adjust the position
of the measurement object and focus the camera.

1. Change the display image to through display to check what kind of image
is being displayed by pressing the SHIFT + ESC Keys.

0.ScnoveNY - - ms

Image 0 freeze

The screen for changing the display image will be displayed.

0.ScnovMeNY - - ms
Image status
Freeze(Before scroll) A4
Display image :Image0 ¥
Image size : Al'VY
Display results: None ¥
End

Image 0 freeze

2. Move the cursor to Freeze (Before Scroll).
Press the ENT Key.
A list of options will be displayed.

o.ScnovifledMYy - - ms

Image status
Freeze(Before scroll) A 4

I Freeze (Before scroll) y
Freeze(After scroll) v
Last NG(Before scroll)
Last NG (After scroll)
Image 0 freeze

Select Through.
5. Select End.

1-(10)



Displaying I mages and Focussing Section 1-4

The Through Display Screen will be displayed.

Sy MONY ms

Image 0 through

6. Adjustthe position of the measurement object so that it appears at the cen-
ter of the monitor screen.

Adjusting the position of
the measurement object.
7. Focus the Camera.

« Cameras with a light (including Intelligent Lighting) have lenses with a
fixed focal point. Adjust the Camera position based on the positioning dis-
tances in the Setup Manual to focus the Camera.

CHECK The light level for Intelligent Lighting can be adjusted from the Controller.
Refer to page 1-(31).

* When using a Camera Unit that does not have a light, turn the focus ring
to focus the Camera.

1-(11)



Menu Operations Section 1-5

1-5 Menu Operations

1-5-1 Input Devices
Menu operations are performed from either the Console or the serial interface.

B F160-KP Console M F150-KP Console

SHIFT Key
ENT (enter) Key
Up, Down, Left, and

Right Keys (Press left, TRIG (trigger) Key
ESC (escape) Key right, up, or down.)

ESC AN V][ <[>
ESC (escape) Ke
( pe) Key esc TR/ ENT ENT (enter) Key
— = =1
TRIG (trigger) Key CTTATTT
[ TRIG] 1S b
= O ——— Up, Down, Left, and
- _%’_ ! Right Keys
= (AN VI <)>]
. SHIFT Key omRron
Function Keys D consoie
L F1 =
Key Function

ESC: Escape Key | Returns the user to the previous menu display or operation.
TRIG: Trigger Key | Starts object measurement.

ENT: Enter Key Executes a function or sets a value.
Note: On the F160-KP, also functions as a Cursor Key.
SHIFT Key Must be pressed in combination with another key to have any

effect. Specific functions are assigned to combinations of the
SHIFT Key and other keys for specific screens.

Up, Down, Left, The Up and Down Keys are used to move the cursor up and down
and Right Keys and also to set values. The Up Key will increase a value by 1 and
the Down Key will decrease a value by 1. Hold down the Up or
Down Key to quickly increase or decrease a value.

The Left and Right Keys are used to move the cursor left or right.

Function Keys Functions can be assigned to function keys F1 to F8. Refer to 5-
4-1 Changing Console Key Allocations.

The display can be captured using F9. Refer to 5-4-2 Capturing
and Saving Images.

CHECK Menu operations can be performed from a personal computer via a serial
interface. Refer to 6-4 Serial Interface Menu Operations.

1-(12)



Menu Operations

Section 1-5

1-5-2 Screen Displays

The Application Software is operated by selecting functions from menus dis-
played on the screen. Familiarize yourself with each function before operating

the Controller.

Scene Number

There are 32 screens. Setting
different measurement
conditions for each one allows

Mode

The current operating mode is
displayed.

easy switching between
different setups.

cursor Keys IV/&3/&/03 1.

The cursor is moved to the
desired function by pressing
the Cursor Keys.

0.Scn O=SET=

§l0.Camera image |

ENT:Set SFT+ESC:Edit

The type of image shown on the
screen is displayed in Monitor and
Run Modes.

Refer to 5-5-1 Displaying
Stored Images.

Units

A processing item is set for each
unit.

When a measurement command is

input, units are processed in order
from unit 0.

Mode

Key Operations

Displays special key combinations at the bottom of the screen
when available.

“SFT" refers to the SHIFT Key. “SFT+ESC” indicates that the

ESC Key should be pressed while the SHIFT Key is pressed.

Sometimes the SFT Key display is abbreviated to just “S”.

Display

Meaning

SET

Used to set the inspection conditions.

MON (Monitor)

Used to check whether inspections are being performed correctly
under the set inspection conditions. The measurement results are
displayed on the monitor only. The results cannot be output to
external devices.

RUN

Performs inspection. The measurement results are output to an
external device via the parallel interface or serial interface.

SYS (System)

Used to set system conditions.

TOOL

Used to save settings and images to a computer as backup.

SAVE

Used to saves data to flash memory in the Controller. If new set-
tings have been made, be sure to save the data before quitting.

1-(13)



Menu Operations

Section 1-5

1-5-3

1-(14)

Creating Flowcharts

CHECK

CHECK

SeeAlso

In the Application Software, measurement processing is broken up into differ-
ent processing items to facilitate a variety of applications.

Flowcharts are created using a combination of processing items to suit each
application.

When Set Mode is entered, the number 1 will be displayed below 0.Camera
image. This number is called the unit number. Processing items set for the unit
numbers.

0.Scn 0=SET=

0.Camera image

1.
Unit number | 1

ENT:Set SFT+ESC:Edit

“Camera image” is set for unit O as the default processing item.

The processing items are set in order from unit O.
Once a processing item is set for unit 1, unit 2 will automatically be displayed.

0.Scn 0=SET=

1.EC pos. comp
2.

ENT:Set SFT+ESC:Edit

There is no limit to the number of units. Any number of units can be set pro-
vided the Controller has enough free memory.

Refer to SECTION 5 System Settings for information on how to check the
remaining free work memory (main memory) space.



Menu Operations

Section 1-5

When a measurement command is input, the processing will be executed in
order from the item set to unit 0. Register processing items for each unit, just
like creating a flowchart.

Flowchart Image

( Start )
A 4

0.
CRead image from Camera.

1.
Perform position
displacement compensation.

Y

Inspect for defects.

OV

Y

Output measurement result
to external device.

N
NN NI N

End

»

Screen Image

0.Scn 0=SET=

1.EC pos. comp
2.Fine matching
3.DO judge

4,

ENT:Set SFT+ESC:Edit

1-(15)
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The following type of processing is also possible by adjusting the registered
order.

Example: Performing Position Displacement Compensation for Two Measure-
ment Objects in the Same Field of Vision

Flowchart Image

N

Read image from Camera. ) Screen Image

[N

¢ 0.Scn 0=SET=

0.Camera image

Perform position displacement
1.EC pos. comp

compensation for

|
)
N

measurement object 1. 2.Fine matching
3.Reset scroll
@ 2. 4.EC pos. comp
Inspect for defects on 5.Fine matching
measurement object 1. 6.DO judge
7.
3. ¢ ENT:Set SFT+ESC:Edit

eturn the image to its original
position if it has been scrolled after
position displacement compensation,

(22
e/

Y
Perform position displacement
compensation for measurement
object 2.

® v

Inspect for defects on
measurement object 2.

Output measurement result
to external device.

(oo
N

Y

TN
)

End

1-(16)
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3.

N Y

(ol

The Application Software also has branch control processing items.

Example: Changing Inspection Conditions Based on the Upcoming Product

Flowchart Image

Read image from Camera.

v

Recognize model.

A

type.

Change measurement
conditions based on product

N N

Product 1

v

defects.

Inspect product 1 for j

NG

End j

5.

v

»

Inspect product2 for
defects.

:

End

)

Screen Image

0.Scn 0 =SET=

0.Camera image
1.Classification
2.Branch

3.Fine matching
4.End

5.Fine matching
6.End

7.

ENT:Set SFT+ESC:Edit

1-(17)
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Registering
Processing
Items to Units

1-(18)

The registration procedure will be explained using the example of registering
binary position compensation, one of the position compensation processing
items. Change the procedure as required to register other processing items.

1. Move the cursor to a free unit number and press the ENT Key.

0.Scn 0=SET=

0.Camera image
1.

ENT:Set SFT+ESC:Edit

The processing item groups will be displayed.

0.Scn 0=SET=

0.Camera image

Position Compensation
Measurement
Measurement Support
Branch Control
Results Output
Results Display

2. Select Position Compensation.

A list of the installed position compensation processing items will be dis-
played.

0.Scn 0=SET=

0.Camera imaﬁe
Input Image

Po Binary pos. comp
Mée EC pos. comp
Mg Edge pos. comp
Bri Model pos. comp
Circle pos. comp
Reset scroll

3. Select Binary pos. comp.

Binary position compensation will be set for unit 1 and the next unit number
(unit 2 in this case) will be displayed.

0.Scn 0=SET=

0.Camera image

1.Binary pos. comp

2.
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Changing to 1. Move the cursor to the unit number of the processing item to be changed.
Other Press the SHIFT+ESC Keys.

Processing

Iltems 0.Scn 0=SET=

0.Camera image

2.Fine matching
3.

ENT:Set SFT+ESC:Edit

A list of options will be displayed.

0.Scn 0=SET=

0.Camera image

2. Select Change.
A list of processing items will be displayed.

0.Scn O=SET=
0.Camera image

A Input Image

3] Position Compensation
Measurement
Measurement Support
Branch Control
Results Output
Results Display

3.  Use the same procedure as for registering new processing items to regis-
ter a different item.

1-(19)
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Inserting Units

CHECK When a unit is inserted, the subsequent unit numbers will be increased. The
unit numbers set in other units for outputting results and branching will also be
increased automatically.

1. Move the cursor to the unit number where a new unit is to be inserted.
Press the SHIFT+ESC Keys.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp

2.Fine matching
3.

ENT:Set SFT+ESC:Edit

A list of options will be displayed.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp

w

ENT:Set SFT+ESC:Edit

2. Select Insert.
A list of processing items will be displayed.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp
2 Input Image
3.| Position Compensetion
Measurement
Measurement Support
Branch Control

Results Output
Results Display
ENT:Set SFT+ESC:Edit

3. Use the same procedure as for registering new processing items to regis-
ter items for the inserted unit.

The selected processing item will be inserted.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp
3.Fine matching
4.,

1-(20)
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Copying from Settings data can be copied, which is convenient for reusing data when only a
Other Units part of the settings need to be changed.

1. Move the cursor to the unit where the data to be copied is located.
Press the SHIFT+ESC Keys.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp
2.Fine matching

ENT:Set SFT+ESC:Edit

A list of options will be displayed.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp
2.Fine matching

ENT:Set SFT+ESC:Edit

2. Select Copy.

A screen for selecting the source unit for the data to be copied will be dis-
played.

oOriginal unit [V v

3. Select the appropriate unit number.
4. Select Execute.
The data will be copied.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp
2.Fine matching

4,

1-(21)
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Deleting Units

CHECK When units are deleted, the subsequent unit numbers will be decreased. The
unit numbers set in other units for outputting results and branching will also be
reduced automatically.

1. Move the cursor to the unit to be deleted.
Press the SHIFT+ESC Keys.

0.Scn 0=SET=
0.Camera image

1.EC pos. comp

2.Fine matching
3.

ENT:Set SFT+ESC:Edit

A list of options will be displayed.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp
2.HChange |ng
Insert

ENT:Set SFT+ESC:Edit

2. Select Delete.

The selected unit will be deleted and the subsequent unit numbers will be
moved up one.

0.Scn 0=SET=
0.Camera image

1.Fine matching
2.

ENT:Set SFT+ESC:Edit

1-(22)
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Changing
Processing Item

Names

1.

2.

SeeAlso Refer to page 1-(27) for information on inputting characters.
3.
4.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp

2.Fine matching
3.

A list of options will be displayed.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp

2.Fine matching

ENT:Set SFT+ESC:Edit

Select Comment.
A software keyboard will be displayed.

Input comment

[LABELI ]
ABCDEFGHIJKLMN
OPQRSTUVWXYZ
abcdefghijklmn
opgrs tuvwxy z
0123456789 . - _!
#$9% ()"

SPC DEL BS INS « —

ENT:Select

Set an item name of up to 16 characters long.
Move the cursor to END and press the ENT Key.
The item name will be changed.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp

2.Label
3.

The names of processing items set to units can be changed to any name up to
16 characters long. This is a useful function for easy understanding of the set-
tings and when setting the same processing item to many units.

Move the cursor to the unit for which the name of the processing item is to
be changed. Press the SHIFT+ESC Keys.

1-(23)
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1-5-4 Drawing a Region

Use the following method to draw model regions and measurement regions.
The region figures that can be drawn depend on the processing item. Refer to
the explanation for each processing item for information on what figures can
be drawn.

Move the cursor with the Up, Down, Left, and Right Keys. Use these keys
together with the SHIFT Key to move the cursor quickly. Press the ENT Key at
the desired positions and press the ESC Key to undo the setting.

Measurement Drawing method
region selection
Box The whole The lower right
region moves. coordinates move.
N ) .
P — + —=p The figure is set.
......... <
N
Ellipse .
The whole The lower right
region moves. coordinates move.
R ENT T
. J The figure is set.
feelltaecoeezilol K
Circle The whole The diameter
region moves. changes.
e P
i, 4_' + The figure is set.
....... ; J
Circumference The whole The circumference  The width changes.
region moves. changes.

i i
The figure is set.

Polygon

Specify the Specify the Specify the third The figure is set.
first point. second point. and other points.
- ot
o i
- *. - *. L —_— L
G ., e T R ey
+ * Press the ENT *~

"
(Upto 10 points  Key twice.
can be specified.)
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Measurement Drawing method
region selection
Line The whole The length The width changes.
region moves.
ENT changes. ENT Ly -
¥ , ’ -— == The figure is set.
ESC
Arc The whole The end The mid-point The width
region moves. point moves. moves. changes.

— am e
\ /i —p figure

is set.

Drawing Mode

For many processing items, up to 3 figures can be combined to draw a mea-
surement region. Select either the OR or NOT drawing mode.

Drawing Function
mode
OR Use this mode to draw a shape as a model or measurement region.
All of the shapes that are drawn are registered as one region.
NOT Use to delete part of a region.

In this example, the gray area will be the measurement region.

Regions with complicated shapes can be drawn and areas can be omitted
from the measurement region by combining figures.

Figure 1 (drawn using OR)

Figure 2 (drawn using NOT)

Figure 3 (drawn using OR)

1-(25)
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1-5-5

Inputting Values

This section explains how to input values when setting measurement condi-
tions or communications specifications.

1.

2.

1-(26)

Move the cursor to the item for which a value is to be changed.

Judgement conditions

Area : 2035.000
[ 2000.000 : PZEENENN

Gravity X : 180.000
[ 0.000: 511.000]
Gravity Y : 250.000
[ 0.000: 483.000]

End

Press the ENT Key.
The cursor will change to a cursor the size of a single digit.

Judgement conditions

Area : 2035.000

[ 2000.000 :[§247808.000]
Gravity X :  180.000

[ 0.000: 511.000]
Gravity Y :  250.000

[ 0.000: 483.000]

End

Move the cursor to the digit to be changed.

Use the Left and Right Keys to move the cursor.
Change the value.

Use the Up Key to increase the value.

Use the Down Key to decrease the value.

Judgement conditions

Area : 2035.000
[ 2000.000 : 0[847808.000]
Gravity X : 180.000
[ 0.000: 511.000]
Gravity Y : 250.000

Repeat these steps to change other values.
Press the ENT Key.
The values will be set.

Judgement conditions

Area : 2035.000

[ 2000.000 :
Gravity X : 180.000

[ 0.000: 511.000]
Gravity Y : 250.000

[ 0.000: 483.000]

End
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1-5-6 Inputting Characters

This section explains how to input characters. The software keyboard shown
below is displayed on the screen where characters are input.

ABCDEFGHIJKLMN These characters can be input.
OPQRSTUVWXYZ
abcdefghijklmn SPC|Inserts a space.
opgrstuvwxyz DEL|Deletes 1character to the right of the | cursor.
0123456789 . - _! BS |Deletes 1character to the left of the | cursor.
#$% () INS |Switches between insert (default)/overwrite.
[ SPC DEL BS INS © > END < |Moves the | cursor to the left.
— |Moves the | cursor to the right.
END |[Ends character input.

1. Move the cursor to the character to be input.
II cursor Cursor

N2 000
~wWw =9 00
~HO o M
— o~ "=
(DE_E_
O X — X &
< x < X
'N—NH
3 <

> P

A
¢}
a
o
0
#

socQ C@
N< T<T

=

B
p
b
p
1
$
C

SPC DEL BS INS « - END

2. Press the ENT Key.
The character is set and the | cursor moves one space to the right.

(L ]

ABCDEFGHIJKMEMN
OPQRSTUVWXYZ

3. Repeat these steps to input more characters.
4. Once all required characters have been input, move the cursor to END.

[LABELI ]
ABCDEFGHIJKLMN
OPQRSTUVWXYZ
abcdefghijklmn
opgqrs tuvwxy z
0123456789 . - !
#s9% ()"

SPC DEL BS INS « -
ENT:Select Ins.

5. Press the ENT Key.
The characters will be set.

CHECK Characters can be input from a personal computer via a serial interface. Refer
to 6.4 Serial Interface (Menu Operations).

1-(27)
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1-6 Basic Operations

This section describes the basic flow of operations up to the setting of mea-
surement conditions and executing measurements. The explanation is based
on the use of the Fine Matching processing item for the measurement method.

Detecting Label Defects

0.ScnOVRUN V¥ NG

;O On\\ Pattern defects

Minor defect Printing defect

Edge defect

step 1

k Settings for image input

step2 A

Settings for position

displacement compensation

of measurement object
step 3

kSetting measurement method

erlh v

k Settings for measurement

N

N

result output method

A
step5
k Start test or measurement.

N N

1-(28)
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1-6-1 STEP 1: Settings for Image Input

To set the inspection conditions, change first to Set Mode.

When Set Mode is entered, the default processing item for unit 0 will be “Cam-
era image.” The conditions for inputting images are set under this processing
item.

1. Display the Basic Screen and move the cursor to MON and press the ENT
Key.

Image 0 freeze

2. Select SET.
The initial screen for Set Mode will be displayed.
Camera Image is the default processing item for unit O.

0.Scn 0=SET=

+

OmRON

ENT:Set SFT+ESC:Edit

3. Select 0. Camera image.
The initial screen for Camera Image will be displayed.

0.Camera image

Select camera

Filtering order(Image0)
Filtering(Image0)

BGS levels(Image0) b
Filtering order(Imagel)
Filtering(Imagel) on
BGS levels(Imagel)
Frame/Field

1-(29)
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The items that can be set under Camera Image can be broadly classified into
three groups:

¢ The shutter speed and other conditions relating to when the image is cap-
tured (camera settings).

 Selection of which camera image will be measured (camera selection).
« Settings to make the image easier to measure (filtering).

Camera Image
N

settings

Image buffe
[ gamera —— (for%:amueraro)
— Image 0

Image buffer
i)amera ==T=1(for Camera 1)

Camera
selection

=] (for Camera 2) [* ¢

¢
’
S L Image 1
Camera Image buffer "
3 ™11 (for Camera 3)

\_/ * Only one camera can be selected.

\ v

[ Camera [_| Image buffer -
2

The Controller has two image memories. Two images, Image 0 and Image 1,
are stored for the camera image selected under Select Camera. Both images
are for the same Camera but different filtering can be applied to each of the
images.

Some processing items require selection of either Image 0 or Image 1 for
object measurement and other processing items measure only Image 0. Refer
to the explanations for each item for details.

In this section where the example of Fine Matching is used, measurements will
be performed on Image 0.

1-6-1-1 Camera Settings
Shutter Speed Change the shutter speed when the object is moving quickly, causing the
image to be blurred.

The shutter speed can be changed from the menu for F150-S1A and F160-S1
Cameras only.

For F150-S1A Cameras For F160-S1 Cameras

Object movement  Shutter speed Object movement  Shutter speed

Slow 1/100 s Slow 1/120's

1/500 s 1/200 s

1/2000 s 1/500 s

Fast 1/10000 s 1/1000 s

1/2000 s

(Default setting: 1/2000 s) 1/4000 s

1/8000 s

Fast 1/20000 s

(Default setting: 1/2000 s)

1-(30)
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Light Control

SeeAlso
CHECK

1. Select Camera settings.

0.Camera image

Select camera

Filtering order(Image0)
Filtering(Image0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Imagel) on
BGS levels(Imagel)
Frame/Field

The initial Camera Settings Screen will be displayed.

Camera settings

Shutter speed(Cam0)

Light control(CamO)
Calibration(Cam0)
Shutter speed(Cam1)
Light control(CamZ1)
Calibration(Cam
Shutter speed(Cam
Light control(Cam2)

Tl

n

2. Select Shutter speed for the Camera to be used.
The shutter speed selections will be displayed.

Shutter speed(Camera0)

1 120s
1/ 200s
1/ 500s
1/ 1000s
1/ 4000s
1/ 8000s
1/20000s

OMmRON

3. Select the shutter speed while monitoring the image.
4. Pressthe ENT Key.
The setting will be registered and the screen in (1.) will return.
When using Cameras with Intelligent Lighting, the light level can be adjusted

from the Controller. Before using Intelligent Lighting, be sure to change the
settings in SYS/Camera settings.

Refer to 5-2 Camera Settings.

When the shutter speed is faster than 1/2000 s, the brightness of the lighting
may not change even if the light level is changed.

Intelligent lighting uses pulse lighting synchronized with the shutter speed and
the light level can be adjusted by changing the pulse width. If the light level is
at the maximum setting of 7, the pulse width is approximately 450 ps and the
time the shutter is open is about the same as when the shutter speed is set to
1/2000 s. This means that settings will become invalid (the brightness will not

1-(31)
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change) if the shutter speed is faster than 1/2000 s and the light level setting is
high.

Example: When Shutter Speed is 1/4000 s, Light Level Adjusted to 4
Light level: 7 (Approx. 450us max.)

Light level: 4
(Approx. 260 us max.) |

Flash _I |

Shutter ) ) - -
' Light level adjustment: ' Light level adjustment:
1 Enabled 1 Disabled
m Lighting Control Screen
B. Light level
Light control(Camera 0)

@ A. Segment displays

C. sample lighting pattern number

A. Segment Display

F150-LTC20 F150-LTC50
F160-LTC20 F160-LTC50
. E
Ag viewed frqm B A
this perspective ela e nlo sle
T P
G
Lighting can be adjusted Lighting can be adjusted
for 5 areas. for 8 areas.

CHECK The lit segments are displayed with thick lines. The brightness depends on the
set light level. Refer to page 1-(33).

B. Light Levels

The light level for each segment is displayed in a 5- or 8-digit value, with each
digit representing the light level of one of the segments. The light levels are
displayed from 0 to 7, with 0 indicating that the light is OFF. The higher the set-
ting, the higher the light level.

F150-LTC20 F150-LTC50
F160-LTC20 F160-LTCS50
33333 33333333

Segment A level _| | | L Segment E level Segment A level - | | L Segment H level
Segment B level Segment D level Segment B level Segment G level
Segment C level Segment F level

Segment C level Segment D level Segment E level

C. Number of Sample Lighting Patterns
There are 15 sample lighting patterns registered in advance.

1-(32)
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= Adjustment Method 1: Sample Lighting Patterns

There are 15 lighting patterns registered in advance. The lighting can be set
simply by going through the different patterns in order and selecting the one
that gives the clearest image. Use the SHIFT+Left and Right Keys to switch
between sample patterns.

F150-LTC20, F160-LTC20

= Notlit
(1 Lit (maximum light level)

Pattern | Light level | Pattern | Light level | Pattern | Light level | Pattern | Light level | Pattern | Light level
No. No. No. No. No.
1 50000 4 07070 7 22727 10 00070 13 52222
[ L] 5 L] i
/___\ 77— | A\ N /___\
2 03333 5 27272 8 07000 1 00007 14 17777
L T ym( x{ |
IZN AR AR 7\ 2R\
3 07777 6 00707 9 00700 12 51111 15 27777
Ll u = N A
VAEER\\ AR AR AR 2R\
F150-LTC50, F160-LTC50
Pattern | Light level | Pattern | Light level | Pattern | Light level | Pattern | Light level | Pattern | Light level
No. No. No. No. No.
1 | 77777777 | 4 | 00004444 | 7 |o7070707 | 10 | 00700000 | 13 | 00000700
I=1 = = = =
(. (| I (| a(
Z— N AN 7 N / N\ /_ N
2 | 44440000 | 5 | 00007777 | 8 | 70000000 | 1! | ooo70000 | 1% | 00000070
= = = =1 =1
IN( = IN( a( (.
3 | 77770000 | © | 70707070 | © | 07000000 | 12 | oooo7ooo | 1° | 00000007
— = =" = =
(| ) ¢ g DA (]
/______\ V— N /____\ AR 7\
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= Adjustment Method 2: Adjusting Light Levels by Segment

The light level for each segment can be set separately to a value between 0
and 7. The setting “0” represents the unlit state, and the higher the setting
value the higher the light level. Light levels can also be set by adjusting the
light levels for the segments separately after selecting a sample lighting pat-

tern.

Use the Left and Right Keys to select the segment to be adjusted and use the

Up and Down Keys to adjust the light level.

F150-LTC20, F160-LTC20 D?QDDQDDQDDQD?Q

F150-LTC50, F160-LTC50 v

-

<

-

-

D(

<

-

1. Select Camera settings.

The initial Came

0.Camera image

Camera settings

Select camera
Filtering order(Image0)
Filtering(Image0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)
Frame/Field

ra Settings Screen will be displayed.

Camera settings

Shutter speed(Cam0)
Calibration(Cam0)
Shutter speed(Cam1)
Light control(Cam1)
Calibration(Cam1)

Shutter speed(CamRon

Light control(Cam2)
T

2. Select Light control for the Camera humber being used.
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The Light Control Settings Screen will be displayed.

Light control(Camera0)
Lighting pattern5:27272

OMmRON

SFT+ «—:Sample
«—:Segment T | :Light volum

Graphic showing light level

3. Switch the sample pattern lighting level using the SHIFT+Left/Right Keys.

CHECK For fine adjustment of light levels, move to the desired segment using the
Right and Left Keys and adjust the light level using the Up and Down Keys.

4. Pressthe ENT Key.

The setting will be registered and the screen in (1.) will return.

CHECK If all light adjustments are set to 5 or higher, there may be insufficient light
emitted if the distance between measurements is approximately 15 ms or less.

If this happens, set the light level to 4 or less.

Calibration Calibration can be set to output the measurement results in physical units.

Set the relationship between the physical coordinates and the camera coordi-
nates to convert the measurement results from pixels to physical units, such

as um, mm, or cm.

This section gives an outline only. Refer to 2-1 Inputting Camera Images for

details on calibration.

CHECK To output measurement results in physical units, set Coordinate mode/Calibra-

tion to ON for each processing item.

If Calibration remains set to OFF, the default settings will remain, and mea-

surements using the Camera coordinates will be output.

1-6-1-2 Selecting the Camera

Up to 4 Cameras can be connected. The Select Camera setting is used to

select the Camera image that will be used for measurement.

CHECK The Camera image selected here will be used for all subsequent unit mea-
surements. To switch to a different Camera part way through processing, use
the Switch Camera processing item. Other Camera images stored in the

image buffers can be imported to Image 0 and Image 1.

0.Scn 0=SET=

0.Camera image

i| '1.Density defect '

5.Density defect i

2.Binary defect . The Camera image selected at
! ! 0. Camera image will be used
! for measurement.

. ——+— The Camera image selected
6Binary defect H using 4. Switch camera will be
used for measurement.
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1-6-1-3

1-(36)

Note Switch camera only switches between the images saved to Image 0 and
Image 1 from the image buffers. New images cannot be sent to the image buff-
ers using this processing item.

1. Select Select camera.

A list of Camera

2. Select the number of the Camera to be used.

0.Camera image
Camera settings

Select camera

Filtering order(Image0)
Filtering(Image0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Imagel) on
BGS levels(Imagel)
Frame/Field

numbers will be displayed.

Select camera

Camera 1
Camera 2
Camera 3

Press the ENT Key.
The setting will be registered and the screen in (1.) will return.

Filtering

The image read by the Camera can be manipulated to create an image that is
easier to measure. Image filtering is set by using 3 functions: Filtering Order,
Filtering, and BGS Levels.

0.Camera image

Camera settings
Selectcamera _____ :
Filtering order(Image0)
Filtering(Image0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Image1l)

Frame/Field

The Controller has two image memories, and Filtering, BGS Levels, and Filter-
ing Order can be set for each.

This section gives an outline only. Refer to 2-1 Inputting Camera Images for

details on filtering.
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1-6-1-4 Frame/Field

The Frame/Field function is used to select the unit for one image. Normally, it
is sufficient to use the default setting of Frame.

If the unit is changed to Field, the resolution in the vertical direction is halved
but the image input time is reduced, allowing faster processing.

Field images
Even Odd
- = — = — /AArmmaAam . .
(O TN O A ——— Images showing alternate fields

Resolution: 512 x 242 (H x V)  Resolution: 512 x 242 (H x V)
| |

omRon One frame image is created when

two field images are combined.

Frame image
Resolution: 512 x 484 (H x V)

This section gives an outline only. Refer to 2-1 Inputting Camera Images for
details on Frame/Field.
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1-6-2 STEP 2: Settings for Position Displacement Compensation

The position displacement compensation processing items are used when the
position and orientation of measurement objects are not consistent. By using
this function, the displacement between a reference position and the current
position is obtained, and this displacement is compensated for in measure-
ments.

Select the position compensation processing items suitable for the measure-
ment object.

Reference Position

The reference position is used so that the measurement region and measure-
ment object are in the correct positions.

Measurement region

. Measurement object

1-(38)
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Measurement Object Displaced

Without compensation, measurement is
performed with part of the measurement
object outside the measurement region.

MRON

By making position displacement compensation settings...

v v

Measurement is performed after the Measurement is performed after the
image is returned to the reference measurement region is moved to
position. compensate for the displacement.

' .
1
'
'
\
\

OMRON

In either case, measurement is performed with
— the whole measurement object in the E—
measurement region.

1-(39)



Basic Operations

Section 1-6

1-6-3

1-(40)

STEP 3: Setting Measurement Methods

This section describes how to inspect for defects using the Fine Matching pro-
cessing item.

The registered image for an acceptable product and the input image are over-
laid (matched) and the differences are detected. This enables small defects in
the pattern and writing on the measurement object to be detected with a high
level of accuracy.

OK Image Image to be
(registered) inspected
’
OMRON ‘o on

Images overlaid

Defects are displayed using the NG
color. Defects are judged by the area of
difference from the OK image.

0.ScnOv[M[eNM¥Y NG

’

R

/' OmRON I~ Pattern defect
a

Edge defect

Minute defect Printing error

Use the following procedure to set Fine Matching for unit 1.
1. Move the cursor to unit 1 and press the ENT Key.

0.Scn 0=SET=

0.Camera image
1.

OMmRON

ENT:Set SFT+ESC:Edit
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The processing item groups will be displayed.

0.Scn 0=SET=

0.Camera image
1.

Input Image

Position Compensation
Measurement

Measurement Support
Branch Control
Results Output

E Results Display

2. Select Measurement.
A list of processing items will be displayed.

0.Scn 0=SET=

0.Camerg-inags
Binary defect
Classification
Density defect
EC defect

Branc| Edge position
Resul| Fine matching

E

3. Select Fine matching.
Fine Matching will be set for unit 1.

CHECK If processing items are set for units after the unit to which Fine Matching has
been set, care must be taken when manipulating images. Refer to page 1-
(57).

Operational Flow

As required As required As required As required
(q)3 5(q)6(q)7 8(q)
Select the
method for
matching with
the model.

Change the Register the Change the Change the Set the

labeling model. differential detailed coordinate

conditions. —|judgement conditions. mode.
value.

judgement
conditions.

the model.

Set the

Reference

1-(41)
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1-6-3-1 Selecting the Method for Matching with Model

This section describes how to select a matching method suitable for the mea-
surement object.

Measurement conditions

_|: Boundary inspection:. ONWV
Defect inspection : Labelingwy
Target : Both' ¥ +—+ Color for defects (Both*, white, black)

Processing time is reduced if either white or black
End is selected when the defect color is consistent.

The asterisk (*) indicates the default setting.

Use the following as a guide for selection:

(Boundary inspection: ON
Defect inspection: Labeling

To detect pattern (Choose the most stable method.) | \ y
defects

(Boundary inspection: ON
Defect inspection: Binary

\ J
4 . R N\
For the fastest Boundary inspection: OFF
Inspections —Jpi Defect inspection: Labeling
To detect minute \ )

defects

When there are
defects near the edge

of the measurement _»
object

%oundary inspection: ON
Defect inspection: Labeling

. J

HELP Refer to page 1-(43) for information on boundary inspection and defect inspec-
tion methods.

1. Select Fine matching.

0.Scn O=SET=
0.Camera image
2.
OMmRON

ENT:Set SFT+ESC:Edit

1-(42)
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The initial screen for fine matching will be displayed.

Measurement conditions
Labeling

Model registration
Judgement conditions
Differencial image
Detailed conditions
Coordinate mode

Model reference

2. Select Measurement conditions.
The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Boundary inspection:  ONV
Defect inspection : Labelingw
Target : Both'¥

End

3. Make the settings for each item.
4. Select End.
The setting will be registered and the screen in (1.) will return.

HELP Boundary Inspections

Boundary inspections match the boundary areas (areas where the density
changes).

* OFF
This method masks the boundary, excluding it from inspection. This
means that any defects near the boundary will not be detected. The
boundary level sets the number of pixels near the boundary that will be
excluded from the inspection.

SeeAlso See page 1-(53).

Model Inspection image

—1---" If the measurement object is
T displaced slightly higher, the
BRI boundary will be detected as
1--- . differing from the registered
1 square = 1 pixel model.
When Boundary inspection is
OFF: The range of pixels set
for the boundary level are
excluded from the
measurement on both sides of
the boundary.

e ON*
The whole area is inspected and defects near the boundary will be
detected. The processing time, however, will be longer because eroded
and dilated models are matched to prevent inspection mistakes caused by
measurement object displacement. Only defects detected for both models
will be judged as defects. The size of dilation and erosion can be set using
the boundary level.

The asterisk (*) indicates the default setting.

1-(43)
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SeeAlso

See page 1-(53).

Dilated Model

Example: Dilation by 3
pixels when the boundary
level is set to 3.

Eroded Model

Example: Erosion by 3
pixels when the boundary
level is set to 3.

HELP

1-(44)

Defect Inspection Methods

An image showing the difference between the model image and inspection
image will be converted internally to a binary image. The method for inspect-
ing defects from those binary images is selected here.

¢ Labeling*
One group of white pixels is detected as one label and one label that
matches the set conditions will be evaluated to determine if it is a defect
or not.

| .- One defect (max. area)

.......... -- One defect

-~ One defect

The asterisk (*) indicates the default setting.

¢ Binary
The total area of the white pixels is evaluated to determine if there are
defects or not.

--------- "I Total area of white pixels
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1-6-3-2

Changing Labeling Conditions

When Labeling area is selected as the defect inspection method, the following
labeling conditions can be changed to match the inspection goals.

Labeling

Area

[
Sort

Label

Area range for labels (0 to 9,999,999.999 (0 to 247,808.000%))
|

0.000 : 247808.000 ]

Area descending order ¥

Label number for which to inspect for defects (0 to 999 (0%*))

No.:[ 0]
End

| Conditions for reassigning label numbers
Area descending order:*
Area ascending:
Gravity X descending:
Gravity X ascending:
Gravity Y descending:
Gravity Y ascending:

Sorts in descending order by area.

Sorts in ascending order by area.

Sorts in descending order by center of gravity X coordinate. (See note.)
Sorts in ascending order by center of gravity X coordinate. (See note.)
Sorts in descending order by center of gravity Y coordinate. (See note.)
Sorts in ascending order by center of gravity Y coordinate. (See note.)

The asterisk (*) indicates the default setting.

Note When X and Y center of gravity are sorted, the upper left corner of the screen is the origin.

o _ = X The coordinate system set under

l

calibration will not be affected.

Y
Label numbers in Label numbers in Label numbers in
Sort example: descending order  ascending order by descending order by
1~ Labeling result -5 byarea X center of gravity Y center of gravity
: —t0 — 2
: ' —1
: I | || |
R | 11 —
1 2 0 12

1. Select Labeling.

1.Fine matching

Measurement conditions

0
Model registration
Judgement conditions
Differencial image
Detailed conditions
Coordinate mode
Model reference

1-(45)
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1-6-3-3

1-(46)

SeeAlso

The Labeling Conditions Settings Screen will be displayed.

Labeling

Area
[ 0.000 : 247808.000 ]
Sort
Area descending order ¥
Label No. ;[ 0]

End

Refer to page 1-(26) for information on inputting values.
2. Change the settings.
3. Select End.
The settings will be registered and the screen in (1.) will return.

Registering Models

CHECK

CHECK

An image of an acceptable product is registered as the model. The image of
the measurement object read by the Camera is compared with this model and

defects are detected where there are differences from the model.

The image stored to Image O is used as the measurement image for Fine
Matching.
The model registration range is (6,6) to (505,477).
If pre-processing (filtering) is set for the measurement image, the range that
can be registered will be reduced further.
Screen size
Filter size of 5 x 5 Filter size of 3 x 3
512 pixels .
S -2 pixels -1 pixel
—t— [ e
484 1 5 : 5
pixels T oE T T
Registration range: Registration range: Registration range:
(6,6) to (505,477) (8,8) to (503,475) (7,7) to (504,476)
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1. Select Model registration.

1.Fine matching

Measurement conditions

Labeling
Judgement conditions
Differencial image
Detailed conditions
Coordinate mode
Model reference

=]

The Model Registration Screen will be displayed.

Model registration

Circumference)
Polygon

SeeAlso Refer to page 1-(24) for methods for drawing regions.
2. Select New.
3. Select the desired figure.
4. Select the desired drawing mode (OR/NOT).
An arrow cursor will appear.

Up to three figures (0, 1, and 2)
can be drawn. |

Model registration [0]
492,405
i OMmRON :
leccceccccecccccc e J‘

5. Draw the region to be registered as the model with the selected figure.

CHECK The range that can be registered as a model is (6,6) to (505,477).

1-(47)
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The figure will be registered.

Once three figures have been drawn,
Add will no longer be displayed.

Model registration

gAdd |

FigureO
End

If additional figures are to be drawn, select Add.
7. Repeat steps 3 to 5 as necessary to create the desired shape.
After drawing is completed, select End.
The measurement region will be registered and the screen in (1.) will re-
turn. The model region will be displayed.

CHECK Figures drawn using OR mode are displayed with solid lines and figures drawn
using NOT mode are displayed with dotted lines.

,—Figure 1 (drawn using OR)

.-~~~ Figure 2 (drawn using NOT)

. J
] N
|— Figure 3 (drawn using OR)
CHECK Set the model region so that no more than three areas lie along any one
straight line.
INCORRECT

—— Rectangle (drawn using OR)

Circumference (drawn using NOT)

— 7 Circle (drawn using NOT)

b |

t
[
wf
£

1-(48)
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Correcting or 1. Inthe screen for step 5 above, select the figure to be changed or cleared
Clearing Figures using the Up and Down Keys and press the ENT Key.

Figure 1 Figure 0

Model registratio l

Add oo '

Figurel

End '
OomRron

The figure for the figure number selected using the cursor will be displayed
with solid lines. The selections Correct and Clear will be displayed.

Correct

2. Select either Correct or Clear and press the ENT Key.

If Correct is selected, the cursor will be displayed. Correct the size and po-
sition of the figure as desired.

If Clear is selected, the selected figure will be cleared.
1-6-3-4 Setting the Judgement Conditions
Make the setting for number of labels, area, and center of gravity.

Range for an OK judgement

Judgement conditions Range for number of labels (0 to 1,000)

(The total white pixel area is counted as one label
when defect inspection is set to Binary.)

Quantity :(0)[ _0: 0]

Area . (123.152 Area range (0 to 9,999,999.999)*
[ 0.000 : 247808.000]
Gravity X : 00> X axis movement range (-9,999.999 to 9,999.999)*

[ 0.000: 511.000] )
Gravity Y Y axis movement range (-9,999.999 to 9,999.999)*

[ 0.000: 483.000] * When the defect inspection is set to Labeling,
End these settings are the judgement conditions for
the specified label number.

O; Measurement results for the displayed image
Use these values as a reference for setting upper and lower limits.

1. Select Judgement conditions.

1.Fine matching

Measurement conditions
Labeling

Model registration
Differencial image
Detailed conditions
Coordinate mode
Model reference

1-(49)
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SeeAlso

1-6-3-5

1-(50)

The settings screen will be displayed.

Judgement conditions

Quantity @ 0 [ 0: 0]
Area 123.152

[ 0.000 : 247808.000]
Gravity X : 100

[ 0.000: 511.000]
Gravity Y : 100

[ 0.000: 483.000]

End

Refer to page 1-(26) for information on inputting values.
2. Make the settings for each item.

3. Select End.

The judgement condition settings will be registered and the screen in (1.)

will return.

Changing Differential Judgements as Required

Differential judgement values use the basic gradation of the differences
between the model and measurement object images. Differential judgement
values can be set between 1 and 255. Pixels in areas with a difference greater
than the differential judgement value are converted to 1 (white) and all other
pixels are converted to 0 (black). Thus, only the defects are converted to white
pixels and are measured.

The default differential judgement value of 50 is usually sufficient, but change
this value if the defects are not being detected properly.

Model image

Inspection image

OMmRON

Overlaid

L4

Pixels in areas with a differential
greater than the differential judgement
— value are converted to 1 (white).

— All other pixels (no difference to
model) are converted to 0 (black).
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1. Display the image of an NG object to enable the differential judgement val-
ue to be adjusted while looking at the differential image.

1.Fine matching

Measurement conditions
Labeling

Model registration
Judgement conditions
Detailed conditions h
Coordinate mode
Model reference

2. Select Differential image

The settings screen will be displayed.
The differential image will be shown within the model registration region.
The rest of the screen will be black.

Differential image
(Black) Difference:[[Eg]
OK

SFT+<«<— :Switch imgge

Model registration
region

CHECK There are two differential images, one showing only black defects and the
other showing only white defects. The differential value can be set separately
for each.

Example:

Black defects

(Black marks when compared to model image)
|

(o) / on
White defects
(White marks when compared with model image)

1-(51)
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3. Use the SHIFT+Left and SHIFT+Right Keys to switch between the white
defect and black defect images.

Differential image
(White) Difference:[[Ee]
OK

SFT+ «<— :Switch image

4. Move the cursor to the differential value (difference) and use the Left and
Right Keys to change the value.
Change the value until the defect is displayed in white.
Right Key: Increases the value by 1.
Left Key: Decreases the value by 1.

Repeat the above two steps to adjust the differential value for the other im-
age.

5. Select OK.
The settings will be registered and the screen in (1.) will return.

1-6-3-6 Changing Detailed Conditions as Required
Change the detailed conditions if required when matching is not stable.
1. Select Detailed conditions.

1.Fine matching

Measurement conditions
Labeling

Model registration
Judgement conditions
Differencial image
Coordinate mode
Model reference

The Detailed Conditions Settings Screen will be displayed.

Detailed conditions

Boundary level : [3]LVLV

Perturbation : OFF V¥

Normalization : OFF V¥

Defect display : SimpleV¥
End

SeeAlso Refer to page 1-(26) for information on inputting values.

2. Make the settings for each item.
Refer to the next page for details.

1-(52)
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CHECK

Boundary Level

SeeAlso
CHECK

Perturbation

Density
Normalization

3. Select End.
The detailed conditions settings will be registered and the screenin (1.) will
return.

Re-register the model if the edge level has been changed.

Select the extent to which the boundary difference (change in density) will be
absorbed. Set a value between 1 and 5 (3*). The usage of the boundary level
setting depends on the setting for the Boundary Inspection. Refer to the follow-
ing information for details.

The asterisk (*) indicates the default setting.
See page 1-(43).
Re-register the model if the boundary level has been changed.

Select whether or not to perform a search near the registered model position.
This function can be set to OFF* or ON. If OFF is selected, matching is per-
formed only at the registered position, which reduces processing time.

The asterisk (*) indicates the default setting.

ON OFF
? 3 pixels
<+ -
3 pixels  omron 4 P'i@'S omRon
* 4 pixels
Matching performed for the Matching performed for
registered model position registered model position only.

and surrounding area.

This function is used to select whether or not to normalize the density in line
with the brightness of the registered model. The selections are OFF* and ON.

The asterisk (*) indicates the default setting.

If ON is selected, matching is performed after the density is compensated,
even if the overall brightness of the image has changed. This means that the
measurement is less likely to be affected by lighting variations.

Model image Inspection image
(Darker overall)

+

OmRON OMmRON

Normalization

A4

OMmRON
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Defect Display

SeeAlso

1-(54)

This function is used to select the display method for defects or burrs.
The display will change depending on the settings for the defect inspection.

See page 1-(44).

Selection Defect Defect display position
inspection
method

Simple* Labeling

4+ ——+—— The cursor will be
displayed at the center
‘0O On of the set label.

Binary The cursor will be

displayed at the center
of gravity of the defects.

P If there is more than one

4+ | defect, the cursor will be
‘0 oOn displayed at the center
of the white pixels, so it
may not be on a defect.

Detail Labeling

® ——— The set label will be
displayed in the NG
‘0O On color.

Binary

: OMmRON — All defects will be
" displayed in the NG
color.

The asterisk (*) indicates the default setting.
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1-6-3-7 Setting the Coordinate Mode

When outputting the defect position coordinates, select the type of coordi-

nates.

Before scroll:Output made using the coordinate values before
position displacement compensation

Coordinate mode After scroll*: Output made using the coordinate values after
position displacement compensation

Refer to 7-4 Terminology for differences between
output coordinates.

Output coordinate:
After scroll' ¥
Calibration : OFFV¥

End

ON: Output made using coordinate values set using calibration
OFF*: Output made using Camera coordinate values

The asterisk (*) indicates the default setting.

CHECK If the coordinate mode is changed after the judgement conditions have been
set, the measurement results will change also. Change the judgement condi-
tions to enable correct measurement.

1. Select Coordinate mode.

1.Fine matching

Measurement conditions
Labeling

Model registration
Judgement conditions
Differencial image
Detailed conditions
Coordinate mode

Model reference

The Coordinate Mode Settings Screen will be displayed.

Coordinate mode

Output coordinate:
After scroll' ¥
Calibration . OFF V¥

End

2. Make the settings for each item.
3. Select End.
The settings will be registered and the screen in (1.) will return.

1-(55)
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1-6-3-8 Referencing Models

Models can be displayed on screen to check what kind of images are regis-
tered as models.

1. Select Model reference.

1.Fine matching

Measurement conditions
Labeling

Model registration
Judgement conditions
Differencial image
Detailed conditions
Coordinate mode

Model reference

The image that is registered as the model will be displayed.

Model reference

OmRON

ESC:End

2. Press the ESC Key.
The screen in (1.) will return.
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HELP

Handling Images for Fine Matching

When Fine Matching is executed, the differential image (where only the differ-
ence between the model and inspection images has been extracted) is stored
as Image 1.

If Image 1 is to be used for measurement for subsequent units, set Change Fil-
tering before the next processing item and obtain the image stored in the
image buffer again.

Fine matching uses Image 0 for

measurement
a y
Camera
setting
I buff
[ ] gamera e’
—> Image 0

Camera Image buffer
1 I~ |(for Camera 1)
Camera
selection
Camera |__I__limage buffer |,
2 (for Camera 2) 4
4
‘ Image 1
4 mage
, > g
Camera [_|__|Image buffer |,
3 (for Camera 3)

N>

The differential image is stored
after fine matching is executed.

Setting Example

0.Scn 0=SET=

0.Camera image
1.Fine matching
~2.Change Filtering
3.Binary defect

Image 1 to be used for
measurement

Image obtained again from image buffer
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1-6-4 STEP 4: Setting Results Output Methods

This function is used to set the method for outputting measurement results to
an external device.

When measurement is executed, the overall judgement (OK or NG) for the set
data is output to the parallel interface OR signal.

Only results from measurements performed in Run Mode will be output.
Results of measurements executed in Monitor Mode will not be output to an
external device.

Set the processing items for the desired results output as outlined in the fol-

lowing table.
Data to be output Appropriate
processing items
Judgement (OK or NG) output via a parallel interface DO Judgement
Measurement output via a parallel interface DO Data

Measurement in normal format output via a serial interface | Normal Data
Measurement in Host Link format output via a serial interface | Host Link Data
Measurement output to a Memory Card Memory Card Data

1-(58)
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1-6-5 STEP 5: Start Test or Measurement

This section explains how to check if measurements are being correctly per-
formed with the set measurement conditions using Monitor Mode, and how to
make actual measurements using Run Mode.

1-6-5-1 Entering Monitor Mode

Use the following procedure to check that measurements are being correctly
performed with the set measurement conditions.

1. Display the Set Mode Screen.

0.Scn 0=SET=

0.Camera image

1.Fine matching
2.

OMmRON

ENT:Set SFT+ESC:Edit

2. Press the ESC Key to leave Set Mode and enter Monitor Mode.

0.Scn oYY - - ms

OmRON

Image 0 freeze

1-(59)



Basic Operations Section 1-6

1-6-5-2 Test Measurement

Use the following procedure to execute measurements according to the condi-
tions set for the scene currently displayed. The test is completed internally by
the Controller and the measurement results are not output via serial or parallel
interfaces. The measurement commands can be input, however, via serial or
parallel interfaces.

SeeAlso Refer to SECTION 6 Communicating with External Devices.

1. Press the TRIG Key on the Console or input the measurement command
from an external device.

Overall judgement _| Measurement time

0.Scn OVIENV OK)(67ms)
OMRON
Image 0 freeze

Measurement will be executed and the measurement results displayed on
the screen.
1-6-5-3 Changing Results Display

Detailed measurements results can be displayed on the screen in Monitor or
Run mode. This is useful when adjusting measurement conditions.

1. Pressthe SHIFT+ESC Keys.

0.Scn OVvNeN v 67ms
|
OMRON
Image 0 freeze

The screen for changing the measurement display settings will be dis-
played.

0.Scn OVYeN v 67ms

Image status
Freeze(Before scroll) ¥
Display image :Image0 ¥

| Imagesize : AIlV_ |
| _Display resuits : INEIEY | :
End

Image O freeze
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2. Change Display results to Details.
Select End.

The Measurement Screen will return.

The detailed screen for unit 0 will be

0.Camera image

*

Judge:OK

OMmRON

displayed.
0.Scn OVIM[eN v 67ms

Image 0 freeze

4. Press the Down Key to switch to unit 1 display.
The detailed screen for unit 1 (Fine Matching) will be displayed.

Measurement display

0.Scn OVY[eN v
1.Fine matching

67ms

Judge
Quantity § 1|
Area ]
Gravity X :290.

Gravity Y| :28QI00€0N

Image O freeze

5. Press the SHIFT+ Right or Left Key to switch between measurement dis-

play and position display.

Position display

0.Scn OVIM[eN v
1.Fine matching

67ms

*

OmRON

Image O freeze
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1-7 Run Mode

1-7-1 Entering Run Mode
1. Move the cursor to MON and press the ENT Key.

0.Scn ov [{leNlv OK 67ms

Image 0 freeze

The mode selections will be displayed.

2. Select RUN to enter Run Mode.
Run Mode will be entered.

1-(62)



Run Mode Section 1-7

1-7-2 Performing Measurement

Use the following procedure to execute measurement according to the condi-
tions set for the scene currently displayed. The measurement results will be
output to external devices as well.

Press the TRIG Key on the Console or input the measurement command from
an external device.

Measurement result

Overall judgement ‘| |

0.Scn OV v OK) (67ms
OMmRON
Image 0 freeze

Measurement will be executed and the measurement results will be displayed
on the screen.

1-(63)
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1-8

Saving Settings and Shutting Down

Precaution

Precaution

1-(64)

CHECK

Save settings to flash memory before turning the power OFF.

Flash memory data is loaded each time the Controller is started. Therefore,
when settings have been changed, be sure to save then to flash memory
before turning OFF the power. If the power is turned OFF without saving new
settings, all of the setting changes will be lost.

Stored images cannot be saved to flash memory so all stored images will be
cleared when the power is turned OFF. If stored images are to be kept, backup
the images to a personal computer or Memory Card. Refer to SECTION 4
Other Functions.

1. Display the Basic Screen for Monitor Mode or Run Mode.

o0.scnoviileMY - ms

2. Move the cursor to MON (or RUN) and press the ENT Key.
The mode selections will be displayed.

0.ScnoviileMY - ms

3. Select SAVE.
A confirmation message will be displayed.

Setting data will saved.

4. Select Execute.

Do not turn OFF the power or input a RESET signal while a message is
being displayed in any save or load operation. Data in memory will be de-
stroyed, and the Controller may not operate correctly the next time it is
started.

Once the setting data has been saved, the screen in (1.) return.
5. Turn OFF the power supply to the Controller to shut down.

Using the Scene Group Function

The scene data set to scene group 0 and the system data will be saved to the
Controller flash memory. If this save operation is executed, the settings data
for scene groups 1 to 31 will be saved to the Memory Card mounted to drive 1.
The Memory Card data will be overwritten.



SECTION 2
Processing Items Setting Procedures

This section describes the methods for setting processing items.

Inputting [ 2-1 Inputting Cameralmages .. ......vvvvriienerennnnnnnnn. 2-1-(1)
Images | 2-2 SwitchingCameras................................... 2-2-(1
2-3 Changing Filtering. ...t 2-3-()

2-4  Filtering Again. . ... ... 2-4-(1)

Position 2-5 Binary Ppsition Comperj%\tion .......................... 2-5-(1)
Compensation 2-6 ECPosition Compensation . ...........ooiuiiianaan... 2-6-(1)
2-7 EdgePosition Compensation. .. .........covvivnennaan.. 2-7-(1)

2-8 Model Position Compensation . .................cooo.... 2-8-(1)

2-9 CirclePosition Compensation. ... ......covvivineunenn.n. 2-9-(1)

2-10 Reset SCroll ..o 2-10-(1)

L 2-11 SCroll .o 2-11-(2)
General| 2-12 DetectingBinary Defects .............................. 2-12-(1)
Measurements| 2-13 Classification................................. ..., 2-13-(1)
2-14 Density DEfectS. ... oo v 2-14-(2)

2-15 ECDEfECt ..ot 2-15-(1)

2-16 ECPOStIONING. . ..\t et 2-16-(1)

2-17 EdgePosition. ... 2-17-(1)

2-18 FineMatching . . ......ou i 2-18-(1)

2-19 ECCircleCount ... ..ot 2-19-(1)

2-20 Patlern ..ot 2-20-(1)

2-21 QUEST Character Verification . ......................... 2-21-(1)

2-22 Rotation Positioning .. ....... ..o 2-22-(1)

2-23 ECM Search. ..o 2-23-(1)

2-24 LOtNumber OCV 1. ... ...ttt 2-24-(1)

2-25 Labeling. ..o 2-25-(1)

2-26 Label Dafa. .. .ovovie i 2-26-(1)

2-27 EdgePitch . ... . 2-27-(1)

L 228 Density Data . . ..o oov et 2-28-(1)
Measurement| 2-29 Calculation. ........... ..t 2-29-(1)
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2-1  Inputting Camera Images

This section describes how to make the series of settings required when stor-
ing conditions for reading Camera images and storing measurement object
images to Image 0 or Image 1.

A Camera image must be read to perform measurements, and Camera image
is thus set for unit 0 by default. Do not delete Camera image from unit O or
change it to another processing item.

Inputting camera
image
N
Camera

settings

[ Camera Image buffer
0 1 | (for Camera 0)
—> Image 0

Camera Image buffer
1 - (for Camera 1)

Camera
selection

(for Camera 2) L4

.
4
4 —>
, Image 1
Camera |_L__limage buffer |,
3 (for Camera 3)

N>

-
[ (Z:amera LL__limage buffer |» *
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2-1-1 Camera Settings
2-1-1-1 Shutter Speed

Change the shutter speed when the object is moving quickly, causing the
image to be blurred.

The shutter speed can be changed from the menu for F150-S1A and F160-S1
Cameras only.

Refer to SECTION 1 Basic Operating Procedures for information on shutter
speed operations.

2-1-1-2 Lighting Control

When using Cameras with Intelligent Lighting, the light level can be adjusted
from the Controller.

Refer to SECTION 1 Basic Operating Procedures for information on lighting
control operations.

2-1-1-3 Calibration

HELP
CHECK

Sampling

Calibration can be set to output the measurement results in physical units.

There are four settings for calibration: Sampling, Specifying point, Specifying
coordinate axis, and Parameter input.

Refer to 7-4 Terminology for information on calibration.

To output measurement results in physical units, set Coordinate mode/Calibra-
tion to ON for each processing item.

If Calibration remains set to OFF, the default settings will remain, and mea-
surements using the Camera coordinates will be output.

The sampling function is used to set calibration based on measurement
results. Register a model, and perform a sample measurement to obtain the
position. (The position will be obtained in sub-pixel units.) Enter the physical
coordinates of the position of the model. The calibration will be calculated
automatically. Sample measurements can be made in up to 3 places.

* When the magnifications are the same for the X and the Y directions,
make sample measurements in 2 places only.

« When the magnifications in the X and Y directions are different, perform
sampling measurement in 3 places.
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CHECK The point measured by the Controller becomes the specified point for calibra-
tion, giving a higher degree of accuracy than when using Point specification.

1. Select Camera settings.

0.Camera image

Camera settings

Select camera ‘
Filtering order(Image0)

Filtering(Image0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)
Frame/Field

The initial Camera Settings Screen will be displayed.

Camera settings

Shutter speed(CamO)
Light control(CamO) ‘
Calibration(Cam0)

Shutter speed(Cam1)

Light control(Cam1)
Calibration(Cam1)

Shutter speed(Cam2) .
Light control(Cam?2)

T

2. Select calibration for the camera number to be used.
The initial Calibration Screen will be displayed.

Calibration(Camera0)

SampliiModel reistration
D d

Specifying coordinate axis
Parameter input
Reference parameter

3. Select Sampling.
4. Select Model registration.
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The Model Registration Settings Screen will be displayed.

Model registration
& 310,130

5. Circumscribe one figure with a box and register the model image to be
used for sampling.

The screen for selecting the reference position settings for the model will
be displayed.

Reference position
Manual

-+ )

6. Select Manual or Gravity.
Manual: Any reference position can be set.

Gravity: The image is converted to binary and the center of gravity is set
as the reference position.

When Manual is selected, the Reference Position Settings Screen will be
displayed. A display cursor will appear at the center of the model, as the
default position.

When Gravity is selected, the Gravity Settings Screen will be displayed.
7. Set the reference position.

Manual:
Use the Up/Down and Right/Left Keys to move the cursor to the reference
position and press the ENT Key.

Reference position

Reference position
384,162
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Gravity:
Specify the binary level so that the reference figure will be white and select
OK.

Lower limit _! .r Upper limit

Binary level | —
Upper[255]

Lower[128]

*Reversei—

Auto

OK

1 | :Move/4——:Change

Auto Reverse
The Controller automatically ~ Reverses black and
sets the binary level white in the display

Move the cursor to the upper limit or lower limit and use the Left and Right
Keys to change the value.

Right Key: Increases the lowest digit by one.
SHIFT+Right Keys: Increases the value 10 times faster.
Left Key: Decreases the lowest digit by one.

SHIFT+Left Keys:  Decreases the value 10 times faster.
Up and Down Keys: Switches between setting items.
The model will be registered and the screen in (2.) will return.

Calibration(Camera0)

SR Viode registration]
Sjelelyl Sampling
Specifying coordinate axis
Parameter input
Reference parameter

8. Select Sampling.
The first Sampling Screen will be displayed.

Sampling region - Reference position

Sampling 1time(s)

9. Decide whether or not to change the sampling region.
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When there are 2 or more figures with the same shape on the screen,
press the SHIFT+ENT Keys. Go to step 10.

When there are no similar-shaped objects on the screen, go to step 11.
The Change Sampling Region Settings Screen will be displayed.

_ Sampling region

Change sampling region

Registered model
(The boundaries of the region will not
actually be displayed.)

10. Change the region.

CHECK Draw the region so that there will not be 2 or more similar figures within the
sampling region.

Correct Incorrect
Sampling region Sampling region
:. ........ J

The region will be set and the Sampling Screen will return.

— Sampling region

Sampling 1time(s)

11. Press the TRIG Key to execute the first sampling.
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A frame and display cursor will appear where the model was found and the
screen for inputting physical coordinates will be displayed.

Sampling

1time(s)

12. Input the coordinates for the model position (display cursor) and select

End.
CHECK Correcting Mistakes

Press the SHIFT+ESC Keys. The previous sampling can be corrected and re-

executed.

The first sampling will be confirmed, and the second screen will be dis-

played.

Sampling

2time(s)

13. Repeat steps 9 to 12 and perform sampling for at least two locations.
Adjust the sampling region so that only the target figure is enclosed.

Once sampling has been completed, a confirmation message will be dis-

played.

Registering calibration

14. Select Execute.

The settings will be registered and the screen in (2.) will return.

Specifying This function is used to specify and set any point in pixel units.

Points

If the coordinates of the specified position are input, the calibration data is

automatically calculated. Up to 3 points can be specified.
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* When the magnifications are the same for the X and the Y directions,
make sample measurements in 2 places only.

« When the magnifications in the X and Y directions are different, perform
sampling measurement in 3 places.

1. Select Camera settings.

0.Camera image

Camera settings

Select camera .
Filtering order(Image0)

Filtering(Image0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)
Frame/Field

The initial Camera Settings Screen will be displayed.

Camera settings

Shutter speed(Cam0)
Light control(CamO) .
Shutter speed(Cam1)

Light control(Cam1)
Calibration(Cam1)

Shutter speed(Camz2)

Light control(Cam2)

Tl

2. Select Calibration.
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3.

4,

2-1-(9)

The initial Calibration Screen will be displayed.

Calibration(Camera0)
Sampling input

Specifying point
Specifying coordinate axis
Parameter input

Reference parameter

Select Specifying point.

The Specifying Point Screen for the 1st point and a cursor for specifying

the point will be displayed.

Specifying point
|

Specifying point

1st point
405,101

Use the Up/Down and Right/Left Keys to move the cursor to the position
to be specified and press the ENT Key.

The screen for inputting coordinates will be displayed.

Specifying point

X :[ 0.000]
Y :[ 0.000]
End

1st point

Input the coordinates for the point to be specified and select End.

The coordinates for the 1st point will be set and the Specifying Point
Screen for the 2nd point will be displayed.

Repeat steps 4 and 5 and specify 2 or more points.

Once point specification has been completed, a confirmation message will

be displayed.

Registering calibration
Parameters

Select Execute.
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The settings will be registered and the screen in (2.) will return.

Specifying This method is used to specify the coordinate axis while monitoring the mes-

Coordinate Axis sages displayed on the screen. The coordinate system, the origin, the rotation
angle, and the magnification, are set in that order. The magnification for X and
Y directions is the same setting when specifying the coordinate axis.

Coordinate System
Select the coordinate system.

Left-handed sytem Right-handed sytem
Y
0 X Positive direction
Origin 0 X
JPositive direction ~ ©rigin
Y

1. Select Camera settings.

0.Camera image
Camera settings
Select camera
Filtering order(Image0) |
Filtering(Image0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Image1l)

BGS levels(Imagel)
Frame/Field

The initial Camera Settings Screen will be displayed.

Camera settings

Shutter speed(Cam0)
Light control(Cam0) | | |

Shutter speed(Cam2)|
Light control(Cam2)

T

2. Select Calibration.
The initial Calibration Screen will be displayed.

Calibration(Camera0)
Sampling input
Specifying point
Specifying coordinate axis

Paramg Righthand

[RAEE Lefthand &)

3. Select Specifying coordinate axis.
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4. Select Righthand or Lefthand.
The screen for specifying the origin will be displayed.

Origin
X= 255
Y=242

Coordinate axis

i

5. Use the Up/Down and Right/Left Keys to move the cursor to the position
to be specified and press the ENT Key.

Up/Down and Right/Left Keys: Moves the position one pixel at a time.

SHIFT+Up/Down and Right/Left Keys: Moves the position 10 pixels at a
time.

The origin will be set and the screen for setting the rotation angle will be
displayed.

6. Specify the angle for the axis and press the ENT Key.

Right and Down Keys: Rotates the angle by 0.5° in the clockwise
direction.

SHIFT+Right and Down Keys:Rotates the angle by 5° in the clockwise di-
rection.

Left and Up Keys: Rotates the angle by 0.5° in the counter-

clockwise direction.
SHIFT+Left and Up Keys: Rotates the angle by 5° in the counterclock-
wise direction.

The angle will be set and the screen for specifying magnification will be dis-
played.

Magpnification
Magnification = 0.090

1
Coordinate ]
: Sight = 50.714

axis
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CHECK

Parameter Input

7. Specify the magnification.

Use the following procedure to specify the actual dimensions that corre-
spond to one pixel.

Right and Down Keys: Enlarges the image 10 gradations at a time.

SHIFT+Right and Down Keys: Enlarges the image 100 gradations at a
time.

Left and Up Keys: Reduces the image 10 gradations at a time.

SHIFT+Left and Up Keys: Reduces the image 100 gradations at a
time.

Example: For a measurement object with actual length of 20 mm

Align the origin with the upper-left corner of the measurement object and
align the 20.0 gradation line with the upper-right corner of the measure-
ment object.

0 100

-10.0

8. Pressthe ENT Key.
The settings will be registered and the screen in (2.) will return.

Use the following procedure to directly input parameters to be used for calibra-
tion.

Origin
Specify the physical coordinates for the position of the origin as desired.

Upper-left L

corner of |- Center of screen
screen G/

Lower-left

corner of

screen b
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Coordinate System
Select the coordinate system for the physical coordinates.

Left-handed System
Origin upper left
g 0 pp X X

J

ositive direction

Positive direction 0

Origin center ’
Positive direction

0
Y Y
Origin lower left

Right-handed System
Origin upper left
g A pp v % Y

\Positive direction
0 X

Origin center

Positive direction

Jositive direction \

0
X Origin lower left

X

Maghnification and Units

Set the physical unit that will correspond to one pixel. Set a value in the range
0.00100 to 9.99999 for the magnification.

Screen

200 Eixels

The magnification is 20(mm) / 200(pixels) = 0.1(mm/pix).
In other words, 1 pixel in camera coordinates will
correspond to 0.1 mm in physical units.

In the menu, pixel is denoted as "pix."

1. Select Camera settings.

0.Camera image

Select camera
Filtering order(Image0)
Filtering(Image0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)
Frame/Field
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The initial Camera Settings Screen will be displayed.

Camera settings

Shutter speed(Cam0)
Light control(CamO)
Shutter speed(Cam1)
Light control(Cam1)
Calibration(Cam1)
Shutter speed(Cam2)
Light control(Cam2)
T

2. Select Calibration.
The initial Calibration Screen will be displayed.

Calibration(Camera0)

Sampling input
Specifying point
Specifying coordinate axis
Parameter input

Reference parameter

3. Select Parameter input.
The Parameter Input Screen will be displayed.

Parameter input

Origin :Upper leftw
Coordinate :Left handW¥
Magnification :[1.00000]

End

4. Make the settings for each item.
5. Select End.

The settings will be registered and the screen in (2.) will return.

Reference This screen is used to check data settings.
Parameters

@ A to F represent the calibration conversion values. The camera
coordinates are converted to physical coordinates based on these
calibration conversion values. The formulae for conversion to

A= 1.00000 D= 0.00000 physical coordinates are as follows:
B= 0.00000 E= 1.00000 X=AxX+BxY+C
C=255.00000 F=241.00000 Y'=DxX+ExY+F
(X,Y): measurement position (camera coordinates), unit: pixels
Sight= 512.000mm ¥ ——| (X',Y"): conversion position (physical coordinates), units: mm
o The onvsical unt for X direat
e physical unit for X direction on the screen

can be selected from ¢ m, mm, cm, and m.
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1. Select Camera settings.

0.Camera image
Select camera
Filtering order(Image0)
Filtering(Image0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)
Frame/Field

The initial Camera Settings Screen will be displayed.

Camera settings

Shutter speed(Cam0)
Light control(CamO)
Shutter speed(Cam1)
Light control(Cam1)
Calibration(Cam1)
Shutter speed(Cam2)
Light control(Cam2)
T

2. Select Calibration.
The initial Calibration Screen will be displayed.

Calibration(Camera0)
Sampling input

Specifying point
Specifying coordinate axis
Parameter input

Reference parameter

3. Select Reference parameter.
The parameters will be displayed.

Parameter

A= 1.00000 D= 0.00000
B= 0.00000 E= 1.00000
C=255.00000 F=241.00000

Sight=512.000mmwv¥

4. Select OK to exit this screen.
The screen in (2.) will return.
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2-1-2 Camera Selection
Up to four Cameras can be connected. Select Camera is used to select which
Camera image will be used for measurement.

The Controller has two image memories that store two images called Image 0
and Image 1 for the Camera selected under Select Camera. Both images are
from the same Camera number but different filtering can be applied to each.

Whether Image 0 or Image 1 is used for measurement depends on the pro-
cessing item, so refer to the explanation for each processing item for details.

Refer to SECTION 1 Basic Operating Procedures for information on Camera
selection operations.
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2-1-3 Filtering Order
The processing order for filtering and BGS levels can be selected. This pro-
cessing order can be set separately for Image 0 and Image 1.

The cursor can be moved on the image to see the effects of filtering. Select the
order while confirming the results on the image.

1. Select Filtering order.

0.Camera image

Camera settings
Select camera
Filtering(Image0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)
Frame/Field

The settings screen for filtering order will be displayed.

Filtering order

Filtering —>BGS levels
BGS levels—Filtering

2. Select the filtering order while monitoring the image.
3. Pressthe ENT Key.

The setting will be registered and the screen in (1.) will return.
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2-1-4

CHECK

Filtering

The image read by the Camera can be manipulated to create an image that is
easier to measure by using the 9 filtering methods: Weak smoothing, strong
smoothing, dilation, erosion, median, edge enhancement, vertical edge extrac-
tion, horizontal edge extraction, and edge extraction. The filtering can be set
separately for Image 0 and Image 1.

The cursor can be moved on the image to see the effects of filtering. Select fil-
tering while confirming the results on the image.

Filtering Target Function Example
application
OFF
Weak Measurement objects Reduces the irregularity | Stable
smoothing with slight surface irregu- | through smoothing. searches
Strong larity Select either \l’llv_eak or
smoothing strong smoothing.
Dilation White measurement Increases white to elimi- | Removal of
objects with black noise nate black noise. noise from
measurement
objects
Erosion Black measurement Reduces white to elimi- Removal of
objects with white noise nate the white noise. noise from
measurement
objects
Median Measurement objects Reduces surface irregu- | Edge position-
with slight surface irregu- | larities while maintaining | ing (with no
larity the contour. reduction in
accuracy)
Edge Blurred measurement Enhances edges between | Edge position-
enhancement | objects (e.g., due to light- | bright and dark regions. ing
ing changes)
Vertical edge | Measurement objects dif- | Extracts the vertical Defect inspec-
extraction ficult to extract due to bad | edges (light and dark) of | tion (using
image contrast an image. binary pro-
cessing)
Horizontal Measurement objects dif- | Extracts the horizontal Defect inspec-
edge extrac- | ficult to extract due to bad | edges (light and dark) of | tion (using
tion image contrast an image. binary pro-
cessing)
Edge extrac- | Measurement objects dif- | Extracts the vertical Defect inspec-
tion ficult to extract due to bad | edges (light and dark) of | tion (using
image contrast an image. binary pro-
cessing)
Filter Size

The strength of the filtering can be selected if Frame/Field is set to Frame.

3x3 =<4—» 5x5

Weak

+@ENIP The image changes each time these keys are pressed.

Strong
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1. Select Filtering.

0.Camera image
Camera settings
Select camera
Filtering order(Image0)
BGS levels(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)
Frame/Field

The settings screen for filtering will be displayed.

If Frame/Field is set to Frame, the filter size will be displayed in the top
right-hand corner of the screen.

Filtering(Image 0) Size3X3
OFF

Weak smoothing

Strong smoothing

Dilate

Erosion

Median

Enhance edges

Extract vertical edges

T
SFT+ENT:Filter size

2. Select the filtering method while monitoring the image.
Press the SHIFT + ENT Keys to change the filter size.
3. Pressthe ENT Key.
The setting will be registered and the screen in (1.) will return.
CHECK When images are filtered, the pixels at the edges of the screen cannot be pro-

cessed accurately. Do not include the outer edges of the screen when setting
the measurement region.

Screen size Filter size of 5 x 5 Filter size of 3 x 3
512 pixels -2 pixels -1 pixel
/\ — } ---------- l -----
484 E 5 5 :
pixels - + + T
Valid range: Valid ranlge: Valid rénge:
(0,0) to (511,483) (2,2) to (509,481) (1,1) to (510,482)

If the Filtering Again processing item is set to filter the image again, the range
of inaccurate pixels will be increased further. For example, if filtering is per-
formed twice, the valid range will be reduced as follows:

Filter size of 5 x 5: -2 pixels x 2 = -4 pixels
Filter size of 3 x 3: -1 pixel x 2 = -2 pixels
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2-1-5 Background Suppression

Background suppression (BGS) excludes the background of the measurement
object from the measurement process for easier measurement. BGS can be
set separately for Image 0 and Image 1.

Set the upper and lower limits of the BGS density while monitoring the image.

BGS changes image areas with densities below the lower limit to 0, and image
areas with densities above the upper limit to 255. Image areas with densities
between the lower and upper limits are graded from 0 to 255 so that only
images with densities between the lower and upper limits are measured.

Example: Lower limit set to 100 and upper limit set to 220

Measurement object
Measurement density

| Upper limit: 220 255

‘ Lower limit: 100 P ‘
i 0

Background Background density (cut)

« Images with densities set to less than 100 are not measured and the den-
sity becomes 0.

« Only images with densities between 100 and 220 are measured and the
images are graded between 0 and 255.

1. Select BGS levels.

0.Camera image
Camera settings
Select camera
Filtering order(Image0)
Filtering(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)
Frame/Field

The settings screen for BGS levels will be displayed.

BGS levels ]

Upper[E&1 |
Lower[ 0]
oK

T | :Move <——:Change
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2. Move the cursor to the upper value and use the Left and Right Keys to ad-
just the value.

Right Key: Increases the lowest digit by one.
SHIFT+Right Keys: Increases the value 10 times faster.
Left Key: Decreases the lowest digit by one.
SHIFT+Left Keys: Decreases the value 10 times faster.
Up and Down Keys: Switches between setting items.

3. Use the same method to change the lower value.

4. Select OK.
The settings will be registered and the screen in (1.) will return.
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2-1-6 Frame/Field

Frame/Field is used to select the unit for one image.

Selection Details
Frame* Measures using frame images.
Field Measures images in fields. The processing time can be reduced

but the accuracy of the measurement will be reduced because
the measurement is performed on an image with low resolution in
the vertical direction.

The asterisk (*) indicates the default setting.

CHECK This setting can only be made once for each scene. If Camera image is set for
more than one unit, the Frame/Field menu will be displayed under Camera
image only for the unit with the lowest number.

Field images
Even Odd
- — — - — lalzalaVal o) . .
wnnmxwsn R — Images showing alternate fields

Resolution: 512 x 242 (H x V)  Resolution: 512 x 242 (H x V)
| |

omRon One frame image is created when

two field images are combined.

Frame image
Resolution: 512 x 484 (H x V)

1. Select Frame/Field.

0.Camera image
Camera settings
Select camera
Filtering order(Image0)
Filtering(ImageO0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Image1l)

BGS levels(Imagel)

Frame/Field
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The Frame/Field Settings Screen will be displayed.

Frame/Field

Frame/Field : Frame ¥

2. Make the setting.
3. Select End.
The setting will be registered and the screen in (1.) will return.
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2-1-7 Additional Information

Setting Camera Scrolling for position displacement compensation will return to the original
Image after position.

Position

Displacement 0.Scn 0=SET=

Compensation
0.Camera image
1.EC pos. comp
2.Fine matching ) o )
3.Switch camera Unit 1 position displacement
4 compensation will be invalid

: and scrolling will return to the
original position.
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2-2  Switching Cameras

The Switch Camera processing item is used to switch the Camera (image
buffer) from which images will be stored to Image 0 and Image 1. New images
are not read from the Camera for this processing item.

The filtering settings will be changed at the same time.

cameras
Camera N

setting

Image buffer
[ gamera =11 (for %}amera 0)
\ — Image 0

Image buffer
(famera ===t (for Camera 1) |~

Camera
selection

=1 (for Camera 2) ’

4
4
A —> Image 1
Camera Image buffer |,
3 =1 (for Camera 3)

N ‘ ’

[ Camera Image buffer L~
Py —
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2-2-1 Camera Selection

When Camera Image is executed, the images stored in the image buffers will

be read to Image 0 and Image 1. New images are not read to the image buff-
ers.

1. Select Switch camera.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp
2.Fine matching

3.Switch camera

4.

ENT:Set SFT+ESC:Edit

The initial Switch Camera Screen will be displayed.

3.Switch camera

Filtering order(Image0)
Filtering(Image0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)

2. Select Select camera.
A list of Camera numbers will be displayed.

Select camera

Camera 1
Camera 2
Camera 3

3. Select the number of the Camera to be used.
4. Press the ENT Key.

The setting will be registered and the screen in (1.) will return.
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2-2-2 Filtering Order

The processing order for filtering and BGS levels can be selected. This pro-
cessing order can be set separately for Image 0 and Image 1.

The cursor can be moved on the image to see the effects of filtering. Select the
order while confirming the results on the image.

1. Select Filtering order.

3.Switch camera
Select camera

Filtering order(Image0)
Filtering(Image0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)

The settings screen for filtering order will be displayed.

Filtering order(Image 0)

Filtering —>BGS levels
BGS levels—Filtering

2. Select the filtering order while monitoring the image.
3. Pressthe ENT Key.

The setting will be registered and the screen in (1.) will return.

2-2-(3)
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2-2-3

CHECK

Filtering

The image read by the Camera can be manipulated to create an image that is
easier to measure by using the 9 filtering methods: weak smoothing, strong
smoothing, dilation, erosion, median, edge enhancement, vertical edge extrac-
tion, horizontal edge extraction, and edge extraction. The filtering can be set
separately for Image 0 and Image 1.

The cursor can be moved on the image to see the effects of filtering. Select fil-
tering while confirming the results on the image.

Filtering Target Function Example
application
OFF
Weak Measurement objects Reduces the irregularity | Stable
smoothing with slight surface irregu- | through smoothing. searches
Strong larity Select either \l’llv_eak or
smoothing strong smoothing.
Dilation White measurement Increases white to elimi- | Removal of
objects with black noise nate black noise. noise from
measurement
objects
Erosion Black measurement Reduces white to elimi- Removal of
objects with white noise nate the white noise. noise from
measurement
objects
Median Measurement objects Reduces surface irregu- | Edge position-
with slight surface irregu- | larities while maintaining | ing (with no
larity the contour. reduction in
accuracy)
Edge Blurred measurement Enhances edges between | Edge position-
enhancement | objects (e.g., due to light- | bright and dark regions. ing
ing changes)
Vertical edge | Measurement objects dif- | Extracts the vertical Defect inspec-
extraction ficult to extract due to bad | edges (light and dark) of | tion (using
image contrast an image. binary pro-
cessing)
Horizontal Measurement objects dif- | Extracts the horizontal Defect inspec-
edge extrac- | ficult to extract due to bad | edges (light and dark) of | tion (using
tion image contrast an image. binary pro-
cessing)
Edge extrac- | Measurement objects dif- | Extracts the vertical Defect inspec-
tion ficult to extract due to bad | edges (light and dark) of | tion (using
image contrast an image. binary pro-
cessing)
Filter Size

The strength of the filtering can be selected if Frame/Field is set to Frame.

3x3 =<4—» 5x5

Weak

+@ENIP The image changes each time these keys are pressed.

Strong

2-2-(4)
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CHECK

2-2-(5)

1. Select Filtering.

3.Swtich camera

Select camera
Filtering order(Image0)
BGS levels(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)

The settings screen for filtering will be displayed.

If Frame/Field is set to Frame, the filter size will be displayed in the top
right-hand corner of the screen.

Filtering(Image 0) Size3X3
OFF

Weak smoothing

Strong smoothing

Dilate

Erosion

Median

Enhance edges

Extract vertical edges

T
SFT+ENT:Filter size

2. Select the filtering method while monitoring the image.
Press the SHIFT + ENT Keys to change the filter size.
3. Pressthe ENT Key.
The setting will be registered and the screen in (1.) will return.
When images are filtered, the pixels at the edges of the screen cannot be pro-

cessed accurately. Do not include the outer edges of the screen when setting
the measurement region.

Filter size of 3 x 3

Screen size Filter size of 5 x 5
512 pixels . .
— -2 pixels -1 pixel
— P
484 Ik ii & ik
pixels \ ! : !
valid range: Valid range: Valid range:

(0,0) to (511,483) (2,2) to (509,481) (1,1) to (510,482)

If the Filtering Again processing item is set to filter the image again, the range
of inaccurate pixels will be increased further. For example, if filtering is per-
formed twice, the valid range will be reduced as follows:

Filter size of 5 x 5: -2 pixels x 2 = -4 pixels

Filter size of 3 x 3: -1 pixel x 2 = -2 pixels
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2-2-4 Background Suppression

Background suppression (BGS) excludes the background of the measurement
object from the measurement process for easier measurement. BGS can be
set separately for Image 0 and Image 1.

Set the upper and lower limits of the BGS density while monitoring the image.

BGS changes image areas with densities below the lower limit to 0, and image
areas with densities above the upper limit to 255. Image areas with densities
between the lower and upper limits are graded from 0 to 255 so that only
images with densities between the lower and upper limits are measured.

Example: Lower limit set to 100 and upper limit set to 220

Measurement object
Measurement density

| Upper limit: 220 255

‘ Lower limit: 100 - ‘
i 0

Background Background density (cut)

« Images with densities set to less than 100 are not measured and the den-
sity becomes 0.

« Only images with densities between 100 and 220 are measured and the
images are graded between 0 and 255.

1. Select BGS levels.

3.Switch camera

Select camera
Filtering order(Image0)
Filtering(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)

The settings screen for BGS levels will be displayed.

BGS levels I

Upper[&s |
Lower[ 0]
OK

T | :Move «<—:Change

2. Move the cursor to the upper value and use the Left and Right Keys to ad-
just the value.

Right Key: Increases the lowest digit by one.
SHIFT+Right Keys: Increases the value 10 times faster.
Left Key: Decreases the lowest digit by one.

2-2-(6)
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SHIFT+Left Keys:  Decreases the value 10 times faster.
Up and Down Keys: Switches between setting items.
3. Use the same method to change the lower value.
4. Select OK.
The settings will be registered and the screen in (1.) will return.

2-2-(7)
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2-2-5 Additional Information

Setting Switch Scrolling for position displacement compensation will return to the original
Camera after position.

Position

Displacement 0.Scn 0=SET=

Compensation
0.Camera image
1.EC pos. comp
2.Fine matching ) o )
3.Switch camera Unit 1 position displacement
4 compensation will be invalid

: and scrolling will return to the
original position.

2-2-(8)
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2-3  Changing Filtering

The Change Filtering processing item is used to change only the filtering set-
tings for Image 0 and Image 1. New images are not read from the Camera.

2-3-(1)

i Changing
settings Filtering
Image buffer
[ (Olamera (for Camera 0) o
Filtering
{0 Image 0
Camera Image buffer
1 (for Camera 1)
Camera
selection
Camera Image buffer
2 (for Camera 2) ’
Filtering
I > Image 1
Camera mage buffer
3 (for Camera 3)
.

N>
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2-3-1 Filtering Order

The processing order for filtering and BGS levels can be selected. The set-
tings can be made separately for Image 0 and Image 1.

The cursor can be moved on the image to see the effects of filtering. Select the
order while confirming the results on the image.

1. Select Change filtering.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp
2.Fine matching
3.Change Filtering
4.

ENT:Set SFT+ESC:Edit

The settings screen for changing filtering will be displayed.

3.Change Filtering

Filtering(Image0)

BGS levels(ImageO0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)

2. Select Filtering order.
The settings screen for filtering order will be displayed.

Filtering order(Image 0)

Filtering —BGS levels

BGS levels—Filtering

3. Change the settings while monitoring the image.
4. Pressthe ENT Key.
The setting will be registered and the screen in (1.) will return.

2-3-(2)
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2-3-2

2-3-(3)

Filtering

The image read by the Camera can be manipulated to create an image that is
easier to measure by using the 9 filtering methods: Weak smoothing, strong
smoothing, dilation, erosion, median, edge enhancement, vertical edge extrac-
tion, horizontal edge extraction, and edge extraction. The settings can be
made separately for Image 0 and Image 1.

The cursor can be moved on the image to see the effects of filtering. Select fil-
tering while confirming the results on the image.

Filtering

Target

Function

Example
application

OFF

Weak
smoothing

Strong
smoothing

Measurement objects
with slight surface irregu-
larity

Reduces the irregularity
through smoothing.
Select either weak or
strong smoothing.

Stable searches

Dilation

White measurement
objects with black noise

Increases white to elim-
inate black noise.

Removal of noise
from measure-
ment objects

Erosion

Black measurement
objects with white noise

Reduces white to elimi-
nate the white noise.

Removal of noise
from measure-
ment objects

Median

Measurement objects
with slight surface irregu-

larity

Reduces surface irreg-
ularities while maintain-
ing the contour.

Edge positioning
(with no reduction
in accuracy)

Edge
enhance-
ment

Blurred measurement
objects (e.g., due to light-
ing changes)

Enhances edges
between bright and
dark regions.

Edge positioning

Vertical
edge
extraction

Measurement objects dif-
ficult to extract due to bad
image contrast

Extracts the vertical
edges (light and dark)
of an image.

Defect inspection
(using binary pro-
cessing)

Horizontal
edge
extraction

Measurement objects dif-
ficult to extract due to bad
image contrast

Extracts the horizontal
edges (light and dark)
of an image.

Defect inspection
(using binary pro-
cessing)

Edge
extraction

Measurement objects dif-
ficult to extract due to bad
image contrast

Extracts the vertical
edges (light and dark)
of an image.

Defect inspection
(using binary pro-
cessing)

CHECK

3x3 =<-—» 5x5

Weak

Strong

The strength of the filtering can be selected if Frame/Field is set to Frame.

+ @@ The image changes each time these keys are pressed.

1. Select Filtering.

3.Change Filtering

Filtering order(Image0)

Filtering(Image0)

BGS levels(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)

The settings screen for filtering will be displayed.
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If Frame/Field is set to Frame, the filter size will be displayed in the top
right-hand corner of the screen.

Filtering(Image 0) Size3X3
Weak smoothing

Strong smoothing

Dilate

Erosion

Median

Enhance edges

Extract vertical edges

Tl
SFT+ENT:Filter size

2. Select the filtering method while monitoring the image.
Press the SHIFT + ENT Keys to change the filter size.
3. Pressthe ENT Key.
The setting will be registered and the screen in (1.) will return.
CHECK When images are filtered, the pixels at the edges of the screen cannot be pro-

cessed accurately. Do not include the outer edges of the screen when setting
the measurement region.

Screen size Filter size of 5% 5 Filter size of 3x 3
512 pixels .
/p\ -2 pixels -1 pixel
| |
———y-—-—-——-]1 @ [===== N

[ 2
e s
I
|
[Epp—E———

484
pixels T
,,,,, gomo-

Valid range: Valid rar']ge: Valid rahge:
(0,0) to (511,483) (2,2) to (509,481) (1,1) to (510,482)

If the Filtering Again processing item is set to filter the image again, the range
of inaccurate pixels will be increased further. For example, if filtering is per-
formed twice, the valid range will be reduced as follows:

Filter size of 5 x 5: -2 pixels x 2 = -4 pixels
Filter size of 3 x 3: -1 pixel x 2 = -2 pixels

2-3-(4)
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2-3-3 Background Suppression
Background suppression (BGS) excludes the background of the measurement
object from the measurement process for easier measurement.
Set the upper and lower limits of the BGS density while monitoring the image.

BGS changes image areas with densities below the lower limit to 0, and image
areas with densities above the upper limit to 255. Image areas with densities
between the lower and upper limits are graded from 0 to 255 so that only
images with densities between the lower and upper limits are measured.

Example: Lower limit set to 100 and upper limit set to 220

Measurement object
| Measurement density

| Upper limit: 220 255

‘ Lower limit: 100 I ‘
i 0

Background Background density (cut)

« Images with densities set to less than 100 are not measured and the den-
sity becomes 0.

« Only images with densities between 100 and 220 are measured and the
images are graded between 0 and 255.

1. Select BGS levels.

3.Change Filtering
Filtering order(Image0)
Filtering(Image0)
Filtering order(Imagel)
Filtering(Imagel)

BGS levels(Imagel)

The settings screen for BGS levels will be displayed.

BGS levels ]
Upper[ZE8 ]

Lower[ O]

OK

T | :Move <——:Change

2. Move the cursor to the upper value and use the Left and Right Keys to ad-
just the value.

Right Key: Increases the lowest digit by one.
SHIFT+Right Keys: Increases the value 10 times faster.
Left Key: Decreases the lowest digit by one.
SHIFT+Left Keys:  Decreases the value 10 times faster.

2-3-(5)
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Up and Down Keys: Switches between setting items.
3. Use the same method to change the lower value.

4. Select OK.
The settings will be registered and the screen in (1.) will return.

2-3-(6)
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2-4  Filtering Again

The Filtering Again processing item is used to add filtering to an image. This
processing item is useful if stronger smoothing is required to eliminate noise or
increase edge enhancement.

[ gamera | Image buffer
amera
selection
[ Camera Image buffer
2 b

—p Filtering > Image 0
0

Second
filtering

’ L Eillering »| Image 1

Camera Image buffer
1 T (for Camera 1)

I~ | (for Camera 0)
I | (for Camera 2) r ’

Camera Image buffer
3 ™11 (for Camera 3)

N>

2-4-(1)
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2-4-1 Direction

Images can be sent from Image 0 to Image 1 or from Image 1 to Image O to
add filtering to the image when it is transferred. The direction function is used
to select the direction of the transfer. (Which image is used for measurement,
Image 0 or Image 1, depends on the processing item, so select the proper
transfer direction for the processing item.)

First filtering

settings

Camera Image buffer
0 1 (for Camera 0)

Camera Image buffer
1 =T (for Camera 1)

™ (for Camera 2)

[ Camera Image buffer
5 -

Camera Image buffer
3 =T (for Camera 3)

N

Camera
selection

First filtering

»@ »| Image O

L Eillering »-| Image 1

Second

Sece Set second filtering
filtering

under Filtering again.

Example: To execute smoothing twice before measurement.

0.Scn 0=SET=

0.Camera image
1.Filtering again
2.Fine matching

3.

1. Filtering again.

)

Image O

Second
filtering

1

Filtering 1/ Strong
smoothing set under 0.
Camera image.

»|IMmage 1

Image for which smoothing has been
performed twice is stored and this image used
for measurement under 2. Fine matching.

Set Filtering/Strong smoothing
Set Direction/Image 1 — 0.

The image on which smoothing has been
performed will be stored.

2-4-(2)
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1. Select Filtering again.

0.Scn 0=SET=

0.Camera image
1.EC pos. comp
2.Fine matching
3.Change Filtering

4.Filtering again

5.

ENT:Set SFT+ESC:Edit

The initial Filtering Again Screen will be displayed.

4 Filtering again
Direction
Filtering order

Filtering
BGS levels

2. Select Direction.
The Direction Selection Screen will be displayed.

Direction

Transfer mode : Imagel—0'V¥

3. Select the direction.
4. Select End.
The settings will be registered and the screen in (1.) will return.

2-4-(3)
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2-4-2 Filtering Order

The processing order for filtering and BGS levels can be selected.

The cursor can be moved on the image to see the effects of filtering. Select the
order while confirming the results on the image.

1. Select Filtering order.

4.Filtering again

The settings screen for filtering order will be displayed.

Filtering order

Filtering —BGS levels
BGS levels—Filtering

2. Select the filtering order while monitoring the image.
3. Pressthe ENT Key.

The setting will be registered and the screen in (1.) will return.

2-4-(4)
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2-4-3

2-4-(5)

CHECK

Filtering

The image read by the Camera can be manipulated to create an image that is
easier to measure by using the 9 filtering methods: Weak smoothing, strong
smoothing, dilation, erosion, median, edge enhancement, vertical edge extrac-
tion, horizontal edge extraction, and edge extraction.

The cursor can be moved on the image to see the effects of filtering. Select fil-
tering while confirming the results on the image.

Filtering Target Function Example
application
OFF
Weak Measurement objects Reduces the irregularity | Stable
smoothing with slight surface irregu- | through smoothing. searches
Strong larity Select either \r/]\(eak or
smoothing strong smoothing.
Dilation White measurement Increases white to elimi- | Removal of
objects with black noise nate black noise. noise from
measurement
objects
Erosion Black measurement Reduces white to elimi- Removal of
objects with white noise | nate the white noise. noise from
measurement
objects
Median Measurement objects Reduces surface irregu- | Edge position-
with slight surface irregu- | larities while maintaining |ing (with no
larity the contour. reduction in
accuracy)
Edge Blurred measurement Enhances edges between | Edge position-
enhancement | objects (e.g., due to light- | bright and dark regions. |ing
ing changes)
Vertical edge | Measurement objects dif- | Extracts the vertical Defect inspec-
extraction ficult to extract due to bad | edges (light and dark) of | tion (using
image contrast an image. binary pro-
cessing)
Horizontal Measurement objects dif- | Extracts the horizontal Defect inspec-
edge extrac- | ficult to extract due to bad | edges (light and dark) of |tion (using
tion image contrast an image. binary pro-
cessing)
Edge extrac- | Measurement objects dif- | Extracts the vertical Defect inspec-
tion ficult to extract due to bad | edges (light and dark) of | tion (using
image contrast an image. binary pro-
cessing)
Filter Size

The strength of the filtering can be selected if Frame/Field is set to Frame.

3x3 =<-—» 5x5

Weak

+ @@ The image changes each time these keys are pressed.

Strong
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CHECK

1. Select Filtering.

4 Filtering again

Direction
Filtering order

Filtering
BGS levels

The settings screen for filtering will be displayed.
If Frame/Field is set to Frame, the filter size will be displayed in the top

right-hand corner of the screen.

Filtering(Image 0)
OFF

Weak smoothing
Strong smoothing
Dilate

Erosion

Median

Enhance edges
Extract vertical edges

T
SFT+ENT:Filter size

Size3X3

2. Select the filtering method while monitoring the image.
Press the SHIFT + ENT Keys to change the filter size.

3. Pressthe ENT Key.

The setting will be registered and the screen in (1.) will return.

If the Filtering Again processing item is set to filter the image again, the range
of inaccurate pixels will be doubled. Do not include the outer edges of the

screen when setting the measurement region.
For example:

Filter size of 5 x 5: -2 pixels x 2 = -4 pixels
Filter size of 3 x 3: -1 pixel x 2 = -2 pixels

Screen size Filter size of 5 x 5 Filter size of 3 x 3
512 pixels -4 pixels -2 pixels
— — ; ----- S— I :
484 : ! : |
pixels '*E T -‘f hn
Valid range: Valid ra'nge: Valid ra'nge:

(0,0) to (511,483)

(4,4) to (507,479)

(2,2) to (509,481)

2-4-(6)
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2-4-4 Background Suppression
Background suppression (BGS) excludes the background of the measurement
object from the measurement process for easier measurement.
Set the upper and lower limits of the BGS density while monitoring the image.

BGS changes image areas with densities below the lower limit to 0, and image
areas with densities above the upper limit to 255. Image areas with densities
between the lower and upper limits are graded from 0 to 255 so that only
images with densities between the lower and upper limits are measured.

Example: Lower limit set to 100 and upper limit set to 220

Measurement object
Measurement density

| Upper limit: 220 - 255

‘ Lower limit: 100 I ‘
i 0

Background Background density (cut)

* Images with densities set to less than 100 are not measured and the den-
sity becomes 0.

* Only images with densities between 100 and 220 are measured and the
images are graded between 0 and 255.

1. Select BGS levels.

4 Filtering again
Direction
Filtering order

Filtering
BGS levels

The settings screen for BGS levels will be displayed.

BGS levels |

Upper[Z&H ]
Lower[ 0]
OK

T | :Move <——:Change

2. Move the cursor to the upper value and use the Left and Right Keys to ad-
just the value.

Right Key: Increases the lowest digit by one.
SHIFT+Right Keys: Increases the value 10 times faster.
Left Key: Decreases the lowest digit by one.

2-4-(7)
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SHIFT+Left Keys:  Decreases the value 10 times faster.
Up and Down Keys: Switches between setting items.
3. Use the same method to change the lower value.
4. Select OK.
The settings will be registered and the screen in (1.) will return.

2-4-(8)
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Section 2-5

2-5

Binary Position Compensation

The Binary Position Compensation processing item is used to convert an
image to binary, find the center of gravity of the measurement object, and
detect the position compensation amount.

Binary position compensation can be performed even for measurement
objects that are at an angle.

The image read by the Camera is a 256-gradation image. This is converted to
a binary image made up of black and white pixels. The center of gravity of the
white area is used to perform position compensation.

Center of gravi
P gravity

,,,,,,,,

Operational Flow

1

Select the
measure-

ment image.

page 2-5-(2)

2

page 2-5-(3) 1

Gravity and area page 2-5-(3)

2 (As required)

3 4 (As required) 5

6 (As required)

e posion Set the Use the fill Draw the Re-register Set the Change
compensation binary profile region. the judgement pixel
region. level. function. reference conditions. skipping.
values.
Gravity and axis page 2-5-(12)
(As required) 5 (As required)
Set the Draw the Re-register Set the Change
|, | binary region. reference judgement pixel
level. values. conditions. skipping.

page 2-5-(16)

placement
direction.

4

Measure-
ment
screens

2-5-(1)

Set the dis-

page 2-5-(18)
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2-5-1 Selecting the Measurement Image

This section describes how to select an image stored at either Image O or
Image 1 as the image for measurement.

1. Select Binary pos. comp.

0.Scn 0=SET=

0.Camera image

2.

ENT:Set SFT+ESC:Edit

The initial Binary Position Compensation Screen will be displayed.

Measurement image
Position compensation 0
Position compensation 1
Direction

2. Select Measurement image.
The selections will be displayed.

Measurement image

imagel

3. Select which image will be used for measurement, the image stored at Im-
age 0 or the image stored at Image 1.

4. Press the ENT Key.
The settings will be registered and the screen in (1.) will return.

2-5-(2)
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2-5-2 Setting the Position Displacement Compensation Region

There are two methods for binary position compensation.

Method Details
Gravity and area Finds the center of gravity for the white pixel area and corrects
the position displacement of the measurement object.
+ <—f
+
Gravity and axis Finds the center of gravity and axis angle for the white pixel
area and corrects the position displacement of the measure-

ment object.

CHECK In addition, two regions can be set and position compensation performed
using the center coordinates and angle connecting two points.
2-5-2-1 Position Compensation with Gravity and Area
Density images taken by the Camera are converted to binary images, made
up of black and white pixels. The size (area) and position (center of gravity) of
the area occupied by the white pixels are measured.
L+ 4—1
+
1 2 (As required) 3 4 (As required) 5 6 (As required)
. Use the fill Re-register Set the Change
I‘Eésglbmary profile rDerai\gn reference judgement pixel
: function. gion. values. conditions. skipping.

2-5-(3)
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STEP 1: Setting the Binary Level

Set the level for converting 256-gradation images into binary images. Mea-
surements are performed for the white pixels. Therefore, make the settings so
that the measurement object is white.

1. Select either Position compensation 0 or Position compensation 1.

1.Binary pos. comp

Measurement image

Position compensation 0
Position compensation 1
Direction

The screen for selecting the detection method will be displayed.

Gravity and area

Gravity and axis

2. Select Gravity and area.
The selections will be displayed.

Measurement conditions

Region

Reference registration
Judgement conditions
Detailed conditions
Clear

3. Select Binary.
The settings screen for binary levels will be displayed.

Lower Iimit_I r Upper limit

Binary level _':'|

Upper[Zs]
Lower[128]
Reverse—
Auto

OK

T | :Move £&—:Change

Auto Reverse
The Controller Reverses dark and clear
automatically sets in the display.

the binary level.

2-5-(4)
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4. Move the cursor to the upper limit and use the Left and Right Keys to
change the value.

Right Key: Increases the lowest digit by one.
SHIFT+Right Keys: Increases the value 10 times faster.
Left Key: Decreases the lowest digit by one.
SHIFT+Left Keys:  Decreases the value 10 times faster.
Up and Down Keys: Switches between setting items.

5. Use the same method to change the lower value.

CHECK Set the upper and lower limits to make the measurement object white.

Make the measurement object white.

Binary level | m—
Upper([255]

Lower[128]
Reverse
Auto

OK

1 | :Move «—:Change

6. Select OK.
The settings will be registered and the screen in (2.) will return.
CHECK Itis also possible to set the binary level so that measurement is performed
only for an intermediate density range.

STEP 2: Using the Fill Profile Function (Setting Judgement Conditions)

The fill profile function is set when the exterior of the measurement object is
being measured.

Turn ON the fill profile function to measure the whole area between the start
point (black pixels to white) and the end point (white pixels to black) in the
measurement region as white pixels. The default setting for this function is

OFF.
Measurement region
I-,— g
—+ +>
— !
L >
[, — L
|
Start point End point
L 1
This area will be measured as white pixels.
Example
Input image Fill profile: ON
— ~ : :
— - |:> : l
- —>: 1 :
— — 5 '
S

L Measurement region

2-5-(5)
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When a White-pixel Section Encroaches on the Measurement Region
Input image Fill profile: ON

:
— -! i :
| - IZ> : :
- — : :
—> 1 0

Not recognized as start point because change from white to black.

Measuring Open-form Measurement Objects

The measurement result changes depending on the orientation of the measurement
object.

Input image Fill profile: ON

- i 5
— — ' '
e o |:> : :
e e : :
Y : :

. ;
i |

. .
— ! ! !
[ B :> | |
> —_— 1 1

. .

1. Select Measurement conditions.

PositionO(Gravity and area)

Measurement conditions

Region

Reference registration
Judgement conditions
Detailed conditions
Clear

The screen for setting the measurement conditions will be displayed.

Measurement conditions

Fill profile : [OYa=l ¥

End

2. Select either ON or OFF
3. Select End.
The setting will be registered and the screen in (1.) will return.

2-5-(6)
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STEP 3: Drawing Regions

When a measurement region is drawn, measurement is performed for the dis-
played image and the results are registered as the reference values (area and
center of gravity). This position becomes the reference position, so be sure to
place the measurement object in the correct position before drawing the mea-
surement region.

CHECK Regions can be created by combining up to 3 different figures. Regions with
difficult shapes can be drawn and sections not to be measured can be left out
of the region by combining different figures.

1. Select Region.

Position0(Gravity and area)

Binary

Measurement conditions
Reference registration
Judgement conditions
Detailed conditions
Clear

The Region Settings Screen will be displayed.

Ellips{e =
Circle]NOT]|

Circumference

2. Select New.
. Select the desired figure.
4. Select the desired drawing mode (OR/NOT).
An arrow cursor will appear.

Up to three figures (0, 1, and 2)
can be drawn. J

Region
425.421
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5. Draw the region with the selected figure.
The figure will be registered.

Region

B Ao [ .
Figurg0
End

Once three figures have been drawn,
Add will no longer be displayed.

If additional figures are to be drawn, select Add.
Repeat steps 3 to 5 as necessary to create the desired figure.
After drawing is completed, select End.

The measurement region will be registered and the screen in (1.) will re-
turn.

The center of gravity (marked by an arrow cursor) and the measurement
region will be displayed.

CHECK Figures drawn using OR mode are displayed with solid lines and figures drawn
using NOT mode are displayed with dotted lines.

,—Figure 1 (drawn using OR)

.-~~~ Figure 2 (drawn using NOT)

|_| \\_/,'
|— Figure 3 (drawn using OR)
Correcting or Clearing Figures

1. Inthe screen for step 5 above, select the figure to be changed or cleared
using the Up and Down Keys and press the ENT Key.

Figure 0 Figure 1

Region
Add

J
Figure
End

The figure for the figure number selected using the cursor will be displayed
with solid lines. The selections Correct and Clear will be displayed.

Correct

2-5-(8)
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2. Select either Correct or Clear and press the ENT Key.

If Correct is selected, the cursor will be displayed. Correct the size and po-
sition of the figure as desired.

If Clear is selected, the selected figure will be cleared.

STEP 4: Re-registering Reference Values

This operation is performed when only the reference values are to be re-regis-
tered.

When a measurement region is drawn, the measurement is performed for the
displayed image and the results are registered as the reference values. If the
re-registering function explained here is used, only the reference values for the
image currently displayed will be registered. The area and center of gravity are
registered for the reference values.

1. Select Reference registration.

Position0(Gravity and area)

Binary

Measurement conditions
Region

Judgement conditions
Detailed conditions
Clear

A cursor will appear at the position of the center of gravity.

— Measurement region

Reference registration
251,184

+ Reference position

ENT:Set T| «<—:Move

2. To change the position, use the Up/Down and Right/Left Keys to move
the cursor.

3. Pressthe ENT Key.
The setting will be registered and the screen in (1.) will return.

STEP 5: Setting the Judgement Conditions
Make settings for the area and center of gravity.
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CHECK Position Compensation Judgement Results and Scrolling
OK: Scroll will be performed.

NG: Scroll will not be performed. The overall judgement will be NG, regard-
less of the measurement result.

Judgement conditions ® Range for an OK judgement

Area 12035.000

[ 0.000_: 247808.000] Area range (0 to 9,999,999.999)
GEavgy())(()(; ; 80'0000] Range of movement of the measurement object
Gravit)./ v :350.000 in the X direction (-9,999.999 to 9,999.999)

[ 0.000: 483.000] Range of movement of the measurement object

in the Y direction (-9,999.999 to 9,999.999)
End

O: Measurement results for the displayed image
Use these values as a reference for setting upper and lower limits.

1. Select Judgement conditions.

Position0(Gravity and area)

Binary

Measurement conditions
Region

Reference registration
Detailed conditions
Clear

The Judgement Conditions Settings Screen will be displayed.

Judgement conditions

Area  : 2035.000

[ 20.000 : 247808.000]
Gravity X : 180.000

[ 0.000: 511.000]
Gravity Y :  250.000

[ 0.000:  483.000]

End

2. Change the settings.
3. Select End.
The settings will be registered and the screen in (1.) will return.
STEP 6: Changing Pixel Skipping

To shorten measurement processing time, change the number of pixels to be

skipped. The greater the skipping setting, the shorter the processing time.
However, the accuracy of the measurement will decrease.

Once the skipping setting has been changed, perform a measurement and
confirm that measurement can be performed correctly.
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Skipping X and Skipping Y

Set how many pixels to skip in the measurement region during measurement.
The default setting is 1, which means that all of the measurement region will
be measured.

Pixel Skipping X

Skipping Y-

1. Select Detailed conditions.

Position0(Gravity and area)

Binary

Measurement conditions
Region

Reference registration
Judgement conditions

Detailed conditions
Clear

The Detailed Conditions Settings Screen will be displayed.

Detailed conditions

Skipping X : [ 1]
Skipping Y : [ 1]

End

2. Set the number of pixels to skip.
3. Select End.

The setting will be registered and the screen in (1.) will return.
Changing to Gravity and Axis (Clearing)

Clear the settings first before changing to Gravity and axis.
1. Select Clear.

Position0(Gravity and area)

Binary

Measurement conditions
Region

Reference registration
Judgement conditions
Detailed conditions
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A confirmation message will be displayed.

Region will be cleared.

2. Select Execute.

The settings will be cleared and the initial screen for binary position com-
pensation will be displayed.

1.Binary pos. comp

Measurement image

Position compensation 0
Position compensation 1
Direction

2-5-2-2 Position Compensation with Gravity and Axis

Density images taken by the Camera are converted into binary images made
up of black and white pixels and then measured. The size (area), position
(center of gravity), and axis angle of the white-pixel area is calculated.

3 (As required) 4 5 (As required)
ﬁ.et the Draw the t'?]ee-fegiﬁef _S%t the C_halnge
inary region. judgement pixe
level. 9 reference conditions. skipping.

values.

STEP 1: Setting the Binary Level

Set the level for converting 256-gradation images into binary images. Mea-
surements are performed for the white pixels. Therefore, make the settings so
that the measurement object is white.

1. Select either Position compensation 0 or Position compensation 1.

1.Binary pos. comp

Measurement image

Position compensation 0
Position compensation 1
Direction

2-5-(12)
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2-5-(13)

CHECK

The screen for selecting the detection method will be displayed.

Gravity and area

Gravity and axis

2. Select Gravity and axis.

The initial screen for gravity and axis will be displayed.

Region
Reference registration
Judgement conditions

3. Select Binary.

The settings screen for binary levels will be displayed.

Lower limit
|

|r Upper limit

Binary level

T | :Move £#~—:Change

| s
Upper[&ZSs]

Lower[128]
Reverse
Auto

OK

Auto Reverse

The Controller Reverses dark and clear

automatically sets the  in the display.

binary level.

4. Move the cursor to the upper limit and use the Left and Right Keys to

change the value.

Right Key: Increases the lowest digit by one.
SHIFT+Right Keys: Increases the value 10 times faster.
Left Key: Decreases the lowest digit by one.
SHIFT+Left Keys:  Decreases the value 10 times faster.
Up and Down Keys: Switches between setting items.

5. Use the same method to change the lower value.

Set the upper and lower limits to make the measurement object white.

Make the measurement object white.

x Binary level

1 | :Move «—:Change

_—
Upper[255]
Lower[128]

Reverse
Auto
OK
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CHECK

6. Select OK.
The settings will be registered and the screen in (2.) will return.

It is also possible to set the binary level so that measurement is performed
only for an intermediate density range.

STEP 2: Drawing Regions

SeeAlso

When a measurement region is drawn, measurement is performed for the dis-
played image and the results are registered as the reference values (area,
center of gravity, and axis angle). This position becomes the reference position
for position compensation, so be sure to place the measurement object in the
correct position before drawing the measurement region.

The settings method is the same as for Gravity and area.

Refer to page 2-5-(7).

STEP 3: Re-registering Reference Values

SeeAlso

This operation is performed when only the reference values are to be re-regis-
tered.

When a measurement region is drawn, the measurement is performed for the
displayed image and the results are registered as the reference values. If the
re-registering function explained here is used, only the reference values for the
image currently displayed will be registered. The area, center of gravity, and
axis angle are registered for the reference values.

The settings method is the same as for Gravity and area.

Refer to page 2-5-(9).

STEP 4: Setting the Judgement Conditions

CHECK

Make settings for the area, center of gravity, and axis angle.

Position Compensation Judgement Results and Scrolling
OK: Scroll will be performed.

NG: Scroll will not be performed. The overall judgement will be NG, regard-
less of the measurement result.

Judgement conditions

@ Range for an OK judgement

Area : 2035.000
[ 2000.000 : 247808.000 Area range (0 to 9,999,999.999
ity ] 0 ( )
[ 0.000: 000] Range of movement of the measurement object
Gravity Y : in the X direction (-9,999.999 to 9,999.999)
[ 0.0000] Range of movement of the measurement object
Axis angle : in the Y direction (-9,999.999 to 9,999.999)
[-180.000 : 180.000] ]
Rotation range of the measurement object (-180.000 to 180.000,
End but only values between -90.000 and 90.000 will be output.)

O: Measurement results for the displayed image
Use these values as a reference for setting upper and lower limits.
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Axis Angle

Measurement value
for axis angle: 10.000 -10.000

If this range is to be judged OK,
set to -10.000: 10.000.

1. Select Judgement conditions.

Position0(Gravity and axis)

Binary

Region

Reference registration
Detailed

Clear

The Judgement Conditions Settings Screen will be displayed.

Judgement conditions

Area : 2035.000

[ 0.000 : 247808.000]
Gravity X : 180.000

[ 0.000 : 511.000]
Gravity Y :  250.000

[ 0.000: 483.000]
Axis angle :  75.000

[ 0.000: 180.000]

End

2. Change the settings.
3. Select End.
The settings will be registered and the screen in (1.) will return.
STEP 5: Changing Pixel Skipping

To shorten measurement processing time, change the number of pixels to be
skipped. The greater the skipping setting, the shorter the processing time.
However, the accuracy of the measurement will decrease.

Once the skipping setting has been changed, perform a measurement and
confirm that measurement can be performed correctly.

The settings method is the same as for Gravity and area.
SeeAlso Refer to page 2-5-(10).

Changing to Gravity and Area (Clearing)
Clear the settings before changing to Gravity and area.
The settings method is the same as for Gravity and area.

SeeAlso Refer to page 2-5-(11).
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2-5-3

Setting the Displacement Direction

The direction function is used to select which region’s measurement results
will be used as the basis for position displacement compensation in the X, Y,
and 6 (rotation) directions.

Measurement Objects Not at An Angle (Example: Gravity and Area Set to Region 0)

? +‘—1 ’

Direction X :
Direction Y :
Direction 0 :

Region0 ¥
Region0 v
None w

End

Measurement Objects at an Angle (Example: Gravity and Axis Set to Region 0)

Direction X :
Direction Y :
Direction 8 :

Region0 w
Region0 ¥
Region0 v

End

For Precision Position Compensation Using Measurement Object Angles (Example: When

Region 0 and Region 1 Set)

1. Select Direction.

Direction X :
Direction Y :
Direction 6 :

Midpoint ¥
Midpoint w
Relative angle w

End

1.Binary pos. comp

Measurement image
Position compensation 0
Position compensation 1

The screen for setting direction conditions will be displayed.

Direction
Direction X : Region0 ¥
Direction Y : Region0 v
Direction 6 : None w
End
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2. Set the conditions.
3. Select End.
The settings will be registered and the screen in (1.) will return.
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2-5-4 Measurement Screens

SeeAlso

CHECK

Scroll Amount

Detailed Display

Detailed measurement values can be displayed on the screen in Monitor and
Run modes. These values are useful when adjusting measurement conditions.

This section describes what kind of information can be displayed for binary
position displacement compensation.

Refer to SECTION 3 Monitor Mode and Run Mode for details on Monitor and
Run modes.

Press the SHIFT+ESC Keys on the Run Screen to access the following screen
and change Display results to Details.

0.Scn OVREN v

Image status
Freeze(Before scroll) W
Display image : Image0 ¥

| Imagesize. : _ AlV|
i | Display resuits : IBEIH 'V | :
End

Use the Up or Down Key to change to the unit for which binary position com-
pensation is set and the following detailed screens will be displayed.

Use the SHIFT+Right or Left Keys to switch in order between the three
screens.

0.Scn OYREN v OK 45ms
1.Binary pos. comp

Judge:OK
ScrollX}256.321
ScrollY[269.213

+
Scrollg] 20.0

The measurement values for each region will be displayed.

0.Scn ORI v OK 45ms
1.Binary pos. comp

Region 0 Regionl
Area : | 1356.222
Grav. X:[ 256.321
Grav. Y: 269.213+
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Position Display
Only the region will be displayed.

0.Scn OVREN v OK 45ms
1.Binary pos. comp

0+

2-5-(19)
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2-6  EC Position Compensation

The EC Position Compensation processing item finds marks for position dis-
placement compensation using shape information such a “round,” “angular,”
etc. This allows position displacement compensation to be performed even if
the section used for position compensation is deformed or chipped.

Mark used for position displacement
compensation

+

N4

Position displacement compensation can be performed
even under the following conditions:

Internally Chipped Deformed  Low contrast
altered
+ + + +

This function can be used for position displacement
compensation of a variety of shapes.

+

HELP Refer to 7-4 Terminology for information on edge codes (EC).
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Operational Flow

1 page 2-6-(3)

Select mea-
surement
image.

2 page 2-6-(4)

Extract the

edge.
For circular measurement objects page 2-6-(7)
3 page 2-6-(7) 5 (As required)
Set the Set mea- Set search Reglster Register Set
position surement region. circle size. reference judgement
compensa- condmons position. conditions.
tion region.
For intersection points (cross points) page 2-6-(14)
(As required) 3
Set mea- Set Set search Reglster
|, [surement conditions region. reference
conditions. for position.
obtaining
For boxes page 2-6-(21)
(As required) 3 5
Set mea- Setd Set search Reglster Register
|, | surement ]?0” tl)tlons region. box size. reference
conditions. ﬁ]reo taining position.
For multiple intersection points (cross points) page 2-6-(29)
2 (As required) 3 4
Set mea- Set condi- Set search Register
surement tions for region. | reference
conditions. obtaining position.
lines.
Clear the
set region.
page 2-6-(34)
4 page 2-6-(35)

Set
displacement
compensation
direction.

5 page 2-6-(37)

Measure-
ment
screens
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2-6-1 Selecting Measurement Images

This section describes how to select an image stored at either Image O or
Image 1 as the image for measurement.

CHECK The edges are extracted for the image number selected here and this image is
then stored at the other image number. Set Change Filtering as the next pro-
cessing item to use this image for measurement for units after the unit for
which EC Position Compensation was set. Then store the image stored in the
image buffer to Image 0 or Image 1.

Example: When Image 0 Is Selected as Measurement Image

0.Scn 0=SET=
Image
0 0.Camera image
1.EC pos. comp
J Edge extraction 2.Change Filtering
3.Binary defect
Image | Edge-extracted image 4.
1 stored to Image 1 Image 1 to be used for measurement

Reads image again from image buffer

1. Select EC pos. comp.

0.Scn 0=SET=

0.Camera image

2.

ENT:Set SFT+ESC:Edit

The initial screen for EC position compensation will be displayed.

Measurement image
Extract edges

Position compensation 0
Position compensation 1
Direction

2. Select Measurement Image.
The selections will be displayed.

Measurement image

Imagel

3. Select which image will be used for measurement, the image stored at Im-
age 0 or the image stored at Image 1.

4. Press the ENT Key.
The settings will be registered and the screen in (1.) will return.
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2-6-2 Extracting Edges

EC position compensation is performed for images for which the edges have
been extracted. Adjust the upper and lower levels for edge extraction if there is
low contrast between the measurement object and the background and to
remove noise.

Upper and Lower Limits

Set the level to which the background will be cut from the edge-extracted
image. The levels can be set between 10 and 255 (default 100:255).

Areas with a density above the lower limit will become the edge of the mea-
surement object. Refer to the following examples and adjust the upper and
lower limits.

Example: Cannot Find Edges Due to Low Contrast
Edge-extracted image

Reduce lower
limit.

Cannot find edges

Example: To Remove Noise
Edge-extracted image

/

Increase lower
limit

»

Example: Other Edges Clearly Extracted But Cannot Find Desired Mark
Edge with Stability

Low contrast with background

Edge-extracted

image Reduce upper
limit

»

The edges of low
contrast sections also
clearly extracted.

High contrast with background

CHECK

SeeAlso

2-6-(4)

If the lower limit is too low, low-level noise may remain even if the image
appears noise-free on the screen. If measurements are not stable, use the fol-
lowing methods to see if unwanted edges have been extracted and eliminate
them.

¢ Checking Method
Lower the upper limit to the same value as the lower limit. If many
unwanted edges are displayed, then the lower limit is too low. Return the
upper limit to its original value after completing this check.

« Elimination Method
Increase the lower limit, or use smoothing or median filtering.

Refer 2-1 Inputting Camera Images and 2-4 Filtering Again (where smoothing
can be set to be executed twice).



EC Position Compensation Section 2-6

Mask Size

CHECK

CHECK

SeeAlso

The mask size function is used when searching for edges to judge edges
using peripheral information. Select how much peripheral pixel information to
use. The selections are 5 x 5 (default) or 3 x 3.

This setting will be enabled only if Frame/Field under Camera image is set to
Frame. If set to Field, the effect will remain the same as if 5 x 5 is selected
even if 3 x 3 is selected.

Example: Select 3 x 3

O Information from the surrounding
Tl 9 pixels is used to determine
~l whether or not the center pixel is
AN the edge. (1 square = 1 pixel)

The greater the mask size, the more the variations in surrounding pixels can
be absorbed. Select 5 x 5 to ignore uneven edges.

»

This function is even more effective if smoothing is used.

Refer to 2-1 Inputting Camera Images, 2-3 Changing Filtering, and 2-4 Filter-
ing Again (where smoothing can be set to be executed twice).

1. Select Extract edges.

1.EC pos. comp

Measurement image

Extract edges

Position compensation 0
Position compensation 1
Direction

The screen for setting edge extraction levels will be displayed.

Lower limit 1 r Upper limit

Extract edges r——

Upper[255]
Lower[100]
Mask:5x5%¥

OK

1 | «<— :Change ENT:OK ESC:Back

2. Set the upper and lower limits.

Right Key: Increases the lowest digit by one.
SHIFT+Right Keys: Increases the value 10 times faster.
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Left Key: Decreases the lowest digit by one.
SHIFT+Left Keys:  Decreases the value 10 times faster.
Up and Down Keys: Switches between setting items.
3. Select the mask size.
Select OK.
The settings will be registered and the screen in (1.) will return.
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2-6-3 Setting Position Displacement Compensation Regions
The following four figures can be chosen for position displacement compensa-
tion regions, depending on the figure of the positioning mark.
Positioning mark Figure Details
Circular Circle Searches for a circle of a specified size and outputs the
: position coordinates (center of the circle).
Box Box Searches for a rectangle of a specified size and outputs
position coordinates. The center or one of the four corners
can be selected for the position coordinates.
Other figures | One angle used asa | Cross Outputs the position coordinates of the intersection of two
mark point lines. If there are multiple lines, the following conditions can
be set:
» Output the cross point only for an intersection at a certain
angle.
» Output the cross point only for an intersection of lines of a
certain length.
Several angles are Multiple | Up to 20 cross point coordinates can be found.
used to one set of Ccross The detection conditions can be changed to suit any pur-
coordinates points pose.
2-6-3-1 Circles
1 2 3 4 5 (As required)
Set the Set the Register Register Set
measure-d_ search the size of reference | —»| judgement
t“i”(';;r;t condi- region. the circle. position. conditions.

STEP 1: Setting Measurement Conditions

Set the conditions to search for the positioning mark.

Measurement conditions

Circle color Black ¥
Skipping ONV
Circular value : [ 0]%

End

Select whether the color of the circle that is the positioning
mark will be white or black compared to the background.

Select “white/black” if the circle color is not fixed to either
black or white. (Black*, white, white/black)

Select whether pixel skipping (1 pixel) will be used when
searching for the circle. (ON*, OFF)

Processing is faster if pixel skipping is turned ON, so
normally “ON” is appropriate. However, if the
measurement values are inconsistent, set to “OFF."

Checks circle deformation. (0% to 100% (0%*))

The value drops if the circle is deformed or chipped. The object is not
extracted as a circle if the value is lower than the set value.

The asterisk (*) indicates the default setting.
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1. Select Position compensation 0 or Position compensation 1.

1.EC pos. comp

Measurement image
Extract edges
Position compensation 1
Direction

The figure selections will be displayed.

Circle
Cross point

Box
Multi-points

2. Select Circle.
The initial Circle Screen will be displayed.

Position0(Circle)

Measurement conditions

Search region

Radius

Reference registration
Judgement conditions
Clear

3. Select Measurement conditions.
The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Circle color : Black'V¥
Skipping : ONVY
Circular value : [ 0]%

End

4. Make the settings for each item.
5. Select End.
The settings will be registered and the screen in (2.) will return.
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STEP 2: Setting the Search Region

CHECK

CHECK

Set the region to search for the positioning mark.
Adjust the search region if there are areas that are not to be included in circle
searches.

The search can be performed even if the whole circle is not within the search
region, as long as the center of the circle is within the region.

Search region

Circle center

+

Search region

When edges are extracted, the pixels at the edges of the screen cannot be
processed accurately. Do not include the outer edges of the screen when set-
ting the search region.

Screen size Filter size of 5 x 5 Filter size of 3 x 3
512 pixels -2 pixels -1 pixel
— - ; ---------- ; ----- :
484 : | 5 !
pixels - T H 2._
Valid range: Valid ran'ge: Valid rar']ge:
(0,0) to (511,483) (2,2) to (509,481) (1,1) to (510,482)

Each time the image is filtered, the range of inaccurate pixels will be increased
further. For example, if filtering is performed twice, the valid range will be
reduced as follows:

Filter size of 5 x 5: -2 pixels x 3 = -6 pixels

Filter size of 3 x 3: -1 pixel x 3 = -3 pixels
(Filtering is also performed once in edge extraction, so filtering is actually per-
formed a total of three times.)

1. Select Search region.

Position0(Circle)

Measurement

Search region

Radius

Reference registration
Judgement conditions
Clear
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The screen for drawing search regions will be displayed.

Search region
251,365

2. Draw a rectangular search region.
Specify the upper left and lower right coordinates.
Up/Down/Left/Right Keys: Move the cursor.

ENT Key: Confirms the settings.
When the bottom right coordinates have been set, the screenin (1.) will re-
turn.

STEP 3: Registering the Size of the Circle
There are two methods for registering the size of the circle.

Registration Details
method
Input figure The measurement object is displayed on the screen, a circle is

drawn on the exterior edge of the object and the size of the circle
is registered.

Input parameter The radius of the circle and the permissible range are entered as
parameters (in pixel units).

Inputting Figures
1. Select Radius.

Position0(Circle)

Measurement conditions
Search region

Radius

Reference registration
Judgement conditions
Clear

The registration selections will be displayed.

Input figure

Input parameter

2. Select Input figure.
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The screen for drawing figures will be displayed.

Input figure
251,365

Specify the center position of the circle.
Up/Down/Left/Right Keys: Move the cursor.

ENT Key: Confirms the setting.
The screen for setting the radius will be displayed.

Input figure
100

Specify the radius (3 to 512 pixels).
Up/Right Keys: Larger

Down/Left Keys: Smaller

ENT Key: Confirms the setting.

The screen for setting the latitude of the radius will be displayed.

Input figure
20

Specify the latitude the radius (1 to 64 pixels).

Up/Right Keys: Larger

Down/Left Keys: Smaller

ENT Key: Confirms the setting.

The settings will be registered and the screen in (1.) will return.
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Inputting Parameters

Input the parameters in pixel units for the radius and latitude of the search cir-
cle.

Radius (3 to 512) Radius width (1 to 64)

1. Select Radius.

Position0(Circle)

Measurement conditions
Search region

Radius

Reference registration
Judgement conditions
Clear

The registration selections will be displayed.

Input parameter

2. Select Input parameter.
The Input Parameter Settings Screen will be displayed.

Input parameter

Radius o [ 50]
Latitude of radius : [20]

End

3. Make the settings for each item.
4. Select End.
The settings will be registered and the screen in (1.) will return.

STEP 4: Registering Reference Positions

Register the reference position for position displacement compensation. Place
the measurement object in the correct position before executing reference
position registration.

2-6-(12)



EC Position Compensation Section 2-6

1. Select Reference registration.

Position0(Circle)

Measurement conditions
Search region

Radius

Judgement conditions
Clear

The circle will be found for the currently displayed image and a display cur-
sor will be placed at the center of the circle.

r Search region

1 + T Reference position

ENT:Set T | <—:Move

2. Use the Up/Down and Right/Left Keys to move the cursor to change the
position.

3. Press the ENT Key to save the setting.
The setting will be registered and the screen in (1.) will return.

STEP 5: Setting Judgement Conditions
Set the conditions for judging whether or not a circle of the registered size has
been found. Set in pixel units the radius of circles to receive an OK judgement.
The setting range is 1.000 to 9,999.999. Any circles found of a different size
can be judged as NG.

Example: Only Circles Smaller than the Registered Size Displayed on
Screen

Registered circle Measurement object

| Tries to find the circle using the
edge of a different size circle.

The radius is too small and the circle does not
fit the judgement conditions so judged as NG.

CHECK Position Compensation Judgement Results and Scrolling
OK: Scroll will be performed.

NG: Scroll will not be performed. The overall judgement will be NG, regard-
less of the measurement result.

2-6-(13)
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1. Select Judgement conditions.

Position0(Circle)

Measurement conditions
Search region

Radius

Reference registration

Judgement conditions
Clear

The Judgement Conditions Setting Screen will be displayed.

Judgement conditions

Radius : 72.000—
[ 70.000: 75.000]

End

Measurement result for displayed image.
Use as a reference for upper and lower limits.

2. Set the radius range for an OK circle.
Select End.
The settings will be registered and the screen in (1.) will return.

2-6-3-2 Cross Points

1 2 (As required) 3 4

Set mea- Set Set search Register

surement conditions region. reference

conditions. If%rec;btalnlng position.
ines.

STEP 1: Setting Measurement Conditions
Set the conditions for searching for the positioning mark.

Measurement conditions
Note 1 Target color . Black'V¥ Note 3 —Limits of length 2 :[ 80:120]%
Specifyingangle : OFF W
Note 2— [Range of angle o [ 90]° Note 4 —Defined side of 6
Limits of angle . [ao01° Midline of corner ¥
Specifying length : OFF V¥
Note 3 —| Lgn_gth 1 : [100]
Limits of length 1 : [ 80:120]%
lLength 2 . [ 50]
T End

Note 1. Select whether the color of the positioning mark will be white or black com-
pared to the background. (Black*, white)

The asterisk (*) indicates the default setting.

2-6-(14)
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2.

Angle
Use the following settings to set the angle of intersection and thus find the

coordinates of only the desired intersection even though many lines exist
on the screen.

Specifying angle: Set to ON.
Range of angle: Angle of the section in the target color (If the target color
changes, change the angle setting too.)

Set the permissible range for the angle.

Example: When the range of the angle is set to 90° and
the limits of angle set to 10°, the cross point of lines that
intersect at between 80° and 100° will be found.

Limits of angle:

Example: To find this point

of intersection

Set the Target color to black, the Specifying
’ angle to ON, and the Range of angle to 270°.

S

270°

To find the coordinates of the cross point of lines regardless of their angle, set
Specifying angle to OFF. The settings for the angle will be ignored.

Setting item Selection
Specifying angle | ON, OFF*
Range of angle |0 to 359

Limits of angle

0 to 99 (10%)

The asterisk (*) indicates the default setting.

3. Length of lines

Use the following settings to set the length and thus find the coordinates of
only the desired intersection even though many lines exist on the screen.

Specifying length: Set to ON.
Set the line length in pixels.
Limits of lengthl:  Set the permissible range for the length.

Example: To find this cross point

Length (I

/

4

» Length 2 I

Set the Length 1 and Length 2 to the
lengths shown below.

Length 1
—!

To find the coordinates of the cross point of lines regardless of their length,
set Specifying length to OFF. The settings of the line lengths will be ig-

nored.
Setting item Selection
Specifying length ON, OFF*
Length [ 1to0 999
Limits of length [J | 1 to 200 (80:120%)

The asterisk (*) indicates the default setting.

2-6-(15)
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CHECK

2-6-(16)

4.

Only one angle (0) will be output as the measurement results for the lines
that are found. Select which position 6 will be obtained.

Midline of Corner*

_. Obtained midline between
two sides.

The asterisk (*) indicates the default setting.

Side 1 and Side 2
With the target color between the two sides, the side in the clockwise di-
rection is side 1 and the side in the counterclockwise direction is side 2.

Side 2

\
L

Side 1

If both the specifying angle and the specifying length are set to OFF and there
are multiple lines displayed on the screen, the cross point of the longest line
and the line that crosses it will be found.

1.

2.

3.

+

Display the figure selections using the same procedure as outlined under
steps (1.) and (2.) for Circle.

New registration(Position0)

Circle

Cross point

Box
Multi-points

Select Cross point.
The initial screen for cross points will be displayed.

Measurement conditions

Line conditions
Search region
Reference registration
Clear

Select Measurement conditions.
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The Measurement Conditions Settings Screen will be displayed.

Measurement conditions
Target color . Blackw
Specifying angle : OFFV
Range of angle o [ 90]°
Limits of angle : [20]°
Specifying length  : OFF V¥
Length 1 : [100]
Limits of length 1 : [ 80:120]%
Length 2 : [ 50]
Tl End

4. Make the settings for each item.
5. Select End.
The settings will be registered and the screen in (2.) will return.

2-6-(17)
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STEP 2: Setting Conditions for Obtaining Lines

Adjust the line conditions if the lines cannot be found easily or to extract only
lines at a particular angle.

Line conditions
Extract level 3V
Lineangle0 : OFFV
S [ 0° _l * To extract lines regardless of the angle:
Lineanglel : OFFV Line angle [I: Set to OFF.
: [ 90T Ignores setting in square brackets on second line.
Lineangle2 : OFFV e To extract only lines of a certain angle:
© [180]° Up to four angles can be specified.
Lineangle3 : OFFV Line angle [J: Set to ON.
T End Set angle for lines to be detected in square brackets on
second line.
Setting item Selections
Line angle 0 ON, OFF*
0 to 359 (*0)
Line angle 1 ON, OFF*
0 to 359 (*90)
LIne angle 2 ON, OFF*
0 to 359 (*180)
LIne angle 3 ON, OFF*
0 to 359 (*270)

The asterisk (*) indicates the default setting.

SeeAlso Refer to Line Angles, below.

L The level for extracting lines can be changed. There are 5 levels (1 to 5) and the default

setting is 3. Refer to the following examples and adjust the level as required.

To make a broken line into a single line To extract as separate lines
Change the Change the
extraction level to extraction level to
a larger value. a smaller value.
To ignore noise When the measurement object is small
and cannot be detected easily.
Change the extraction Change the extraction
level to a smaller level to a larger value.
value.
HELP Line Angles

2-6-(18)

The position where the brightness changes is extracted as an edge and the
direction of the change in brightness is found. This direction is called the edge
code and it indicates the direction of the edge. The way in which black and
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white meet determines the direction of the edge code, and the angle is calcu-
lated as shown below.

180°
90° I
_o> i PP S S { o
0 270°
Example

Use 180° to extract this edge.
|

-

Use 270° to extract this edge.

Select Line conditions.

Position0(Cross point)

Measurement conditions|

Line conditions
Search region

Reference registration
Clear

The Line Conditions Settings Screen will be displaye

Line conditions

Extract level
Line angle 0

Line angle 1
Line angle 2

Line angle 3

Tl

3V

. OFFV¥
[ o°
. OFFV¥
© [ 90T
. OFFV
: [180P°
. OFFVY

Make the settings for each item.

Select End.

d.

The settings will be registered and the screen in (1.) will return.

STEP 3: Setting the Search Region

CHECK

SeeAlso

Set the region to search for the positioning mark.

Adjust the search region if there are areas that are not to be included in cross
point searches.

When edges are extracted, the pixels at the edges of the screen cannot be
processed accurately. Do not include the outer edges of the screen when set-
ting the search region.

Refer to page 2-6-(9) under 2-6-3-1 Circles.

2-6-(19)
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1. Select Search region.

Position0(Cross point)

Measurement conditions
Line conditions
Reference registration
Clear

The screen for drawing search regions will be displayed.

Search region
251,365

2. Draw a rectangular search region.
Specify the upper left and lower right coordinates.
Up/Down/Left/Right Keys:Move the cursor.

ENT Key: Confirms the settings.
When the bottom right coordinates have been set, the screen in (1.) will re-
turn.

STEP 4: Registering Reference Positions

Register the reference position for position displacement compensation. Place
the measurement object in the correct position before executing reference
position registration.

1. Select Reference registration.

Position0(Cross point)

Measurement conditions|
Line conditions
Search region

Reference registration

Clear

2-6-(20)
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The Controller will search for the cross point in the displayed image that
matches the conditions and a display cursor will appear at that position.

r Search region

248,152

Reference position

ENT:Set T | <—:Move

2. Use the Up/Down and Right/Left Keys to move the cursor to change the
position.

3. Press the ENT Key to save the setting.
The setting will be registered and the screen in (1.) will return.

2-6-3-3 Boxes
1 2 (As required)

S
Set mea- Set Set search Reglsterthe Register the
surement conditions for region. box size. reference
conditions. obtaining position.
lines.

STEP 1: Setting Measurement Conditions
Set the conditions to search for the positioning mark.

Measurement conditions Select whether the color of the positioning
mark will be white or black compared to the
background. (Black*, white)

Box color . Blackw

Result coordinate : Select which position coordinates will
Center ¥ be obtained.

Defined side for 6 : AV Center* Upper Lower Upper  Lower

left right right

-DEU:L

The angle of one side of the box can be output as a measurement result.
Select which side the angle will be obtained from.

All* Upper Lower  Left Right

(Long axis)

The asterisk (*) indicates the default setting.
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1. Display the figure selections using the same operations as outlined under
steps (1.) and (2.) for Circle described on page 2-6-(8).

New registration(Position0)

Circle
Cross point

Box

Multi-points

2. Select Box.
The settings selections will be displayed.

Measurement conditions
Line conditions

Search region

Box size

Reference registration
Clear

3. Select Measurement conditions.
The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Box color . Blackw¥
Result coordinate :
Center ¥
Defined side for 6 : AllVY
End

4. Make the settings for each item.
5. Select End.
The settings will be registered and the screen in (2.) will return.
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STEP 2: Setting Conditions for Obtaining Lines

The Controller detects 4 lines and searches for a box. Adjust the conditions for
detecting the lines so that desired lines are detected.

HELP

CHECK

Line conditions
Extract level : 3V
Specifying angle : OFF ¥
Line angle 0 C[oor
Line angle 1 o[ 90)°
Line angle 2 : [180]°
Line angle 3 1 [2701°
End

. Specify values if a lot of noise or

foreign matter results in boxes not
being detected with stability.

Specifying angle: Setto ON.

Line angle [1: Set the angles of the
lines to detect.
Setting item Selections

Line Angles

Specifying angle | ON, OFF*

Line angle 0 0 to 359 (*0)

Line angle 1 0 to 359 (*90)
Line angle 2 0 to 359 (*180)
Line angle 3 0 to 359 (*270)

The asterisk (*) indicates the default
setting.

Note: Angles cannot be specified when
positioning mark may rotate.

L Refer to the information about cross points for details (page 2-6-(18)).

The positions where the brightness changes are extracted as edges and the
directions of the changes in brightness are found. These directions are called
the edge codes and they indicate the directions of the edges. The way in which
black and white meet determines the direction of an edge code, and the angle
is calculated as shown below.

90°

180°

270°

Set the angles as a combination of the four sides of the box to be found

(angles 0 to 3).

Example: The following examples are for black boxes.

180°

i
270°| . fo0°
o

225w 135°
315 o

2-6-(23)
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1. SelectLine conditions.

Position0(Box)

Measurement conditions

Line conditions
Search region

Box size

Reference registration
Clear

The Line Conditi

ons Settings Screen will be displaye

Line conditions

Extract level : 3V

Specifying angle : OFFV¥

Line angle 0 S [oor

Line angle 1 o[ 90)°

Line angle 2 © [180])°

Line angle 3 . [2701°
End

2. Make the setting
3. Select End.

s for each item.

d.

The settings will be registered and the screen in (1.) will return.

STEP 3: Setting Search Regions
Set the region to seal

rch for the positioning mark.

Adjust the search region if there are areas that are not to be included in box

searches.

CHECK When edges are extracted, the pixels at the edges of the screen cannot be
processed accurately. Do not include the outer edges of the screen when set-
ting the search region.

SeeAlso Refer to page 2-6-(9)

under 2-6-3-1 Circles.

1. Select Search region.

2-6-(24)

Position0(Box)

Measurement conditions
Line conditions

Search region

Box size

Reference registration
Clear
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The screen for drawing regions will be displayed.

Search region
251,365

2. Draw a rectangular search region.
Specify the upper left and lower right coordinates.
Up/Down/Left/Right Keys: Move the cursor.

ENT Key: Confirms the settings.
When the bottom right coordinates have been set, the screenin (1.) will re-
turn.

STEP 4: Registering the Size of the Box
There are two methods for registering the size of the box.

Registration Details
method
Input figure The measurement object is displayed on the screen, a box is
drawn on the exterior edge of the object and the size of the box is
registered.

Adjust the permissible range by inputting parameters.

Input parameter The lengths of sides of the box and the permissible range are
entered as parameters (in pixel units).

Inputting Figures
1. Select Box size.

Position0(Box)

Measurement conditions|
Line conditions

Search region

Box size

Reference registration
Clear

The registration methods will be displayed.

Input figure

Input parameter

2-6-(25)
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*1
*2
*3
*4

*5

2-6-(26)

2. Select Input figure.
The Input Figure Screen will be displayed.

Input figure

251,365

3. Specify the top left and bottom right coordinates of the box.
Up/Down/Left/Right Keys: Move the cursor.

ENT Key:

Confirms the settings.

The settings will be registered and the screen in (1.) will return.

CHECK

Figures can be input to make settings only for the Long size and Short size of

the box. Use the parameter input screen to make permissible size range and
other detailed settings.

Inputting Parameters
Set the size of the box and the permissible range using parameter input.

If the size of the box is entered using figure input, those parameters will be
reflected under Long size and Short size on the Input Parameter Screen.

Input parameter

Long side

Short side

Length of long side
[ 80:120]%

Length of Short side :
[ 80:120]%

Long side distance
[ 80:120]%

T End

© [100]
. [ 50]

*6

*7

*1

— Short side distance
[ 80:120]%

—Line parallelism : [20]°

Settings Ranges and Default Values*:

' *3

*1:
*2:

e }5
*2 *4 *6

*3:
*4:
*5:
*6:

v

*7:

1to 512

1to 484

1 to 200 (default: 80:120)

1 to 200 (default: 80:120)

1 to 200 (default: 80:120)

1 to 200 (default: 80:120)

Parallelism of long sides and short sides:

1 to 99 (default: 20)

« Increase the Length of long side and Length of short side.

« Increase the Long side distance and Short side distance.

4)»
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When a Box Is Chipped
* Reduce the lower limit of Length of long side and Length of short side.

1. Select Box size.

Position0(Box)

Measurement conditions|
Line conditions

Search region

Box size

Reference registration
Clear

The registration methods will be displayed.

Input figure
Input parameter

2. Select Input parameter.
The Input Parameter Settings Screen will be displayed.

Input parameter

Long side : [100]
Short side : [ 50]
Length of long side

[ 80:120]%
Length of Short side :

[ 80:120]%
Long side distance

[ 80:120]%

T End

3. Make the settings for each item.
4. Select End.

The settings will be registered and the screen in (1.) will return.
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STEP 5: Registering Reference Positions

Register the reference position for position displacement compensation. Place
the measurement object in the correct position before executing reference
position registration.

1. Select Reference registration.

Position0(Box)

Measurement conditions
Line conditions

Search region

Box size

Reference registration
Clear

The Controller will search for the box in the displayed image that matches
the conditions and a display cursor will appear at that position.

r Search region

—Reference position

ENT:Set T | <—:Move

2. Use the Up/Down and Right/Left Keys to move the cursor to change the
position.

3. Pressthe ENT Key to save the setting.
The setting will be registered and the screen in (1.) will return.

2-6-(28)



EC Position Compensation

Section 2-6

2-6-3-4 Multi-points
1 2 (As required) 3 4
Set mea- Set condi- Set search Register
surement tions for region. reference
conditions. obtaining position.
lines.
STEP 1: Setting Measurement Conditions
Set the conditions for searching for the positioning mark.
Measurement conditions
Note 1 [Target color Black ¥
Specifying angle OFFV Note 3 Limits of length 2 : [ 80:120]%
Note 2 —— [Range of angle o [ 90]° Note 4 Sorting method
Limits of angle : [10]1° X Ascending order W
Specifying length OFFV Note 5 Defined side of &
Note 3 — |Length 1 : [100] Midline of corner w
Limits of length 1 : [ 80:120]%
lLength 2 . [ 50]
T
End
Note 1. Select whether the positioning mark color will be white or black compared
to the background. (Black*, white)
The asterisk (*) indicates the default setting.
2. Angles

Use the following settings to set the angle of intersection and thus find the
coordinates of only the desired intersection even though many lines exist
on the screen.

Specifying angle: Set to ON.
Range of angle: Angle of the section in the target color (If the target color
changes, change the angle setting too.)

Limits of angle:  Set the permissible range for the angle.
Example: When the range of the angle is set to 90° and
the limits of angle set to 10°, the cross point of lines that

intersect at between 80° and 100° will be found.

__

To find the coordinates of the cross point of lines regardless of their angle,
set Specifying angle to OFF. The settings for the angle will be ignored.

Set the Target color to black,
the Specifying angle to ON,
and the Range of angle to 60°.

Example: To extract the 3
cross points shown in the
following diagram

+

+ +

60°

Setting item Selections
Specifying angle | ON, OFF*
Range of angle |0 to 359
Limits of angle 0to 99 (10%)

The asterisk (*) indicates the default setting.

2-6-(29)



EC Position Compensation Section 2-6
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3.

Length of lines
Use the following settings to set the length and thus find the coordinates of
only the desired intersection even though many lines exist on the screen.

Specifying length: Set to ON.
Length (I Set the line length in pixels.
Limits of lengthl:  Set the permissible range for the length.

Example: To extract the Set the Target color to black and
3 cross points shown in the Length 1 and Length 2 to the
the following diagram lengths for the sides indicated in

the following diagram.

+ :> Length 1

To find the coordinates of the cross point of lines regardless of their length,
set Specifying length to OFF. The settings of the line lengths and the limits
of the lengths will be ignored.

Setting item Selections
Specifying length | ON, OFF*
Length [ 1to 999
Limits of length [J | 1 to 200 (80:120%)

The asterisk (*) indicates the default setting.

Select the sorting conditions for determining which cross point coordinates
will be output. Up to 20 points can be obtained. The coordinates for the first
point matching the selected conditions will be output. (X ascending order*,
X descending order, Y ascending order, Y descending order)

The asterisk (*) indicates the default setting.

Only one angle (0) will be output as the measurement results for the lines
that are found. Select the position for which the angle will be obtained. (The
lines that are considered are the two lines meeting at the intersection
point.)

Example: To extract the cross point shown in the following diagram, set tar-
get color to black and sorting condition to X ascending order.

Midline of the Corner*

_.- Obtained midline
.-~ between two sides.
+ +
The asterisk (*) indicates the default setting.

Output intersection Side 1 and Side 2
With the target color between the two
sides, the side in the clockwise
direction is side 1 and the side in the
counterclockwise direction is side 2.

Side 2

\\

\' Side 1
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1. Display the figure selections using the same operations as outlined under
steps (1.) and (2.) for Circle. Refer to page 2-6-(8).

New registration(Position0)

Circle
Cross point

Box
Multi-points

2. Select Multi-points.
The selections for setting conditions will be displayed.

Measurement conditions
Line conditions

Search region
Reference registration
Clear

3. Select Measurement conditions.
The Measurement Conditions Settings Screen will be displayed.

Measurement conditions
Target color © Black' ¥
Specifying angle . OFFVY
Range of angle : [ 90]°
Limits of angle : [20]1°
Specifying length  : OFFVY
Length 1 : [100]
Limits of length 1  : [ 80:120]%
Length 2 © [ 50]
Tl

End

4. Make the settings for each item.
5. Select End.
The settings will be registered and the screen in (2.) will return.

2-6-(31)



EC Position Compensation Section 2-6

STEP 2: Setting Conditions for Obtaining Lines

Adjust the line conditions if the lines cannot be found easily or to extract only
lines of a particular angle.

Refer to Cross Points for an outline (page 2-6-(18)).
1. Select Line conditions.

PositionO(Multi-points)

Measurement conditions|

Line conditions
Search region
Reference registration
Clear

o

The Line Conditions Settings Screen will be displayed.

Line conditions

Extract level : 3V

Lineangle0 : OFFV
[ o°

Lineanglel : OFFV

© [ 9o
Lineangle2 : OFFV
: [180]°
Lineangle3 : OFFV

Tl End

2. Make the settings for each item.
3. Select End.
The settings will be registered and the screen in (1.) will return.

STEP 3: Setting the Search Region
Set the region to search for the positioning mark.
Adjust the search region if there are areas that are not to be included in multi-
point searches.

CHECK When edges are extracted, the pixels at the edges of the screen cannot be
processed accurately. Do not include the outer edges of the screen when set-
ting the search region.

SeeAlso Refer to page 2-6-(9) under 2-6-3-1 Circles.

1. Select Search region.

PositionO(Multi-points)

Measurement conditions|
Line conditions
Reference registration
Clear
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The screen for drawing search regions will be displayed.

Search region
391.436

2. Draw a rectangular search region.
Specify the upper left and lower right coordinates.
Up/Down/Left/Right Keys:Move the cursor.

ENT Key: Confirms the settings.
When the bottom right coordinates have been set, the screenin (1.) will re-
turn.

STEP 4: Registering Reference Positions

Register the reference position for position displacement compensation. Place
the measurement object in the correct position before executing reference
position registration.

1. Select Reference registration.

PositionO(Multi-points)

Measurement conditions|
Line conditions
Search region

Reference registration
Clear

The Controller will search for the cross point in the displayed image that
matches the conditions and a display cursor will appear at that position.

r Search region

Reference position

ENT:Set T | <—:Move

2. Use the Up/Down and Right/Left Keys to move the cursor to change the
position.
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3. Pressthe ENT Key to save the setting.
The setting will be registered and the screen in (1.) will return.

Clearing Set Regions

The clear operation is executed for each region.
1. Select the region number to be cleared.

1.EC pos. comp

Measurement image
Extract edges
Position compensation 1
Direction

The selections will be displayed.

Example: For circles

Measurement conditions|
Search region

Radius

Reference registration
Judgement conditions

2. Select Clear.
A confirmation message will be displayed.

This region will be cleared.

3. Select Execute.
The region will be cleared and the screen in (1.) will return.
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Setting Displacement Direction

The direction function is used to select which region’s measurement results
will be used as the basis for position displacement compensation in the X, Y,

and 6 (rotation) directions.

»

Measurement Objects Not On An Angle (Example: Region 0 Set to Box)

Measurement Objects On An Angle (Example: Region 0 Set to Cross Point)

Direction X : Region0 ¥

Direction Y : Region0 w

Direction 6 : None ¥
End

Direction X : Region0 ¥

Direction Y : Region0 v

Direction 0 : Region0 w
End

For Precision Position Compensation Using Measurement Object Angles (Example: Settings
Made for Both Region 0 and Region 1)

Direction X : Midpoint ¥
Direction Y : Midpoint ¥
Direction 6 : Relative angle w

End

1. Select Direction.

1.EC pos. comp

Measurement image
Extract edges

Position compensation 0
Position compensation 1

The Direction Settings Screen will be displayed.

Direction
Direction X : Region0 ¥
Direction Y : Region0 v
Direction 8 : None ¥
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2. Set the conditions.
3. Select End.
The settings will be registered and the screen in (1.) will return.
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2-6-5 Measurement Screens

SeeAlso

CHECK

Scroll Amount

Detailed Display

Detailed measurement values can be displayed on the screen in Monitor and
Run modes. These values are useful when adjusting measurement conditions.

This section describes what kind of information can be displayed for EC posi-
tion compensation.

Refer to SECTION 3 Monitor Mode and Run Mode for details on Monitor and
Run modes.

Press the SHIFT+ESC Keys on the Run Screen to access the following screen
and change Display results to Details.

0.Scn OVREN v

Image status
Freeze(Before scroll) W
Display image : Image0 ¥

| _Imagesize. : _AIV|
i | Display resuits : IBEIH 'V | :
End

Use the Up or Down Key to change to the unit for which EC position compen-
sation is set and the following detailed screens will be displayed.

Use the SHIFT+Right or Left Keys to switch in order between the four
screens.

0.Scn ORI v OK 45ms
1.EC pos. comp
Region number

0
Judge:OK
ScrollX:256.321

S(:roIIY:269.213O

Scrollg:{20.0
ok Search region

The measurement results for each region will be displayed.

0.Scn ORI v OK 45ms
1.EC pos. comp
0

Region0  Regionl
Pos.X 295.667
Pos.Y 315.675

Angle 8 o.og_o Output coordinates
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Position Display

Only the search region will be displayed.

Display By Region

2-6-(38)

0.Scn OVYREINlv
1.EC pos. comp

0

OK 45ms

More detailed measurement results will be displayed for each region.

Each time the SHIFT+Right or SHIFT+Left Keys are pressed, the set regions
will be displayed in order.

¢ Circles

0.Scn OvRE v

1.EC pos. comp

Position

Judge
Position
Position
Radius
Value

OK 45ms

« Cross Points, Boxes, and Multi-points
After the measurement value for the region is displayed, a screen will be
displayed so the line extraction status can be confirmed.

Example: Cross point

Measurement value display

Outline of target figure

Screen where line extraction

status can be confirmed

0.Scn OVREN v
1.EC pos. comp

OK 45ms

Position0(Cross point)

Judge :OK
PositionX :213.124
Positiony :268.369

6 : 90.236
Length +——56513
Length 2 : 51.368

»

Position0(Cro

0.Scn OVRENl v
1.EC pos. comp

OK 45ms

All lines are displayed.
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2-7  Edge Position Compensation

The Edge Position Compensation processing item is used to detect the
amount of measurement object displacement by using the edge of the mea-
surement region, where the density changes.

Position compensation is not possible if the measurement object is inclined.

The edge of the measurement region, where the density changes, is detected
and the position corrected.

Operational Flow

1 page 2-7-(2)

——
Select the

measure-

ment image.

2 page 2-7-(3) 1 2 3 (As required) 4 5 (As required)
Set the Set the Draw the Re-register Set the Changethe
position edge region. the judgement detailed
compensa- ™| detection reference conditions. conditions.

tion region. conditions. position.

3 page 2-7-(10)

Set the dis-
placement
direction.

4 page 2-7-(11)

Measure-
ment
screens

2-7-(1)
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2-7-1 Selecting Measurement Images

This section describes how to select an image stored at either Image O or
Image 1 as the image for measurement.

1. Select Edge pos. comp.

0.Scn 0=SET=

0.Camera image

2,

ENT:Set SFT+ESC:Edit

The initial Edge Position Compensation Screen will be displayed.

Measurement image
Position compensation 0
Position compensation 1
Direction

2. Select Measurement image.
The selections will be displayed.

Measurement image

Imagel

3. Select which image will be used for measurement, the image stored at Im-
age 0 or the image stored at Image 1.

4. Press the ENT Key.
The settings will be registered and the screen in (1.) will return.

2-7-(2)
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2-7-2 Setting the Position Displacement Compensation Region

The edge is found using density changes within the measurement region.

The direction for edge detection and color change can be set to suit the mea-
surement object.

1 2 (As requwed) (As required)
Set the Draw the Re -register Set the Changethe
edge region. the judgement detailed
detection reference conditions. settings.
conditions. position.

2-7-2-1 STEP 1: Setting Edge Detection Conditions
Set the direction for edge detection and the density changes.

Measurement conditions

Edge detection direction: -, «, T, {

Direction: V¥
Color  : Light—»Dark¥

End

Density change: Light—Dark, Dark—Light

Example: To detect the following position

+

Direction:—
Color: Light—Dark

1. Select Position compensation 0 or Position compensation 1.

1.Edge pos. comp

Measurement image

Position compensation 0
Position compensation 1
Direction

The initial screen for edge position compensation will be displayed.

Measurement conditions
Region

Reference registration
Judgement conditions
Detailed conditions
Clear

2. Select Measurement conditions.

2-7-(3)
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The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Direction : =l 4
Color  :Light— dark¥

End

3. Select the edge detection conditions.
4. Select End.
The settings will be registered and the screen in (1.) will return.
2-7-2-2 STEP 2: Drawing Regions
Draw a region to include the edge for detection.

When a measurement region is drawn, measurement is performed for the dis-
played image and the result is registered as the reference value (edge posi-
tion). This position becomes the reference position, so be sure to place the

measurement object in the correct position before drawing the measurement
region.

CHECK If the edge is not in the region, measurement will not be possible. Make a

region of a size and position that allows for movement of the range of the mea-
surement object.

Correct Correct Incorrect
"
For edge detection : T , No edge within
in the X direction. o the region.

For edge detection
in the Y direction.

1. Select Region.

Position compensation 0

Measurement conditions

Reference registration
Judgement conditions
Detailed conditions
Clear

2-7-(4)



Edge Position Compensation Section 2-7

The Region Settings Screen will be displayed.

Region
270,230

2. Draw a box-shaped region.

The region will be set and the screen in (1.) will return. The edge position
will be indicated by a display cursor.

2-7-2-3 STEP 3: Re-registering Reference Values

This operation is performed when only the reference value is to be re-regis-
tered.

When a measurement region is drawn, the measurement is performed for the
displayed image and the result is registered as the reference value. If the re-
registering function explained here is used, only the reference value for the

image currently displayed will be registered. Edge position is registered for the
reference value.

CHECK The reference value is also re-registered if the measurement region is
changed.

1. Select Reference registration.

Position compensation 0

Measurement conditions
Region

Judgement conditions
Detailed conditions
Clear

A display cursor will appear at the edge position.

Reference registration
105,243

——

ENT:Set [T | <1—:Move

Reference position — Measurement region

2-7-(5)
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2-7-2-4

2-7-(6)

STEP 4: Setting Judgement Conditions

CHECK

CHECK

2. To change the position, use the Up/Down and Right/Left Keys to move

the cursor.

3. Pressthe ENT Key.
The setting will be registered and the screen in (1.) will return.

Set the position ranges for an OK judgement.

Position Compensation Judgement Results and Scrolling
OK: Scroll will be performed.

NG: Scroll will not be performed. The overall judgement will be NG, regardless
of the measurement result.

Judgement conditions

Position X :
[ 0.000:
Position Y :
[ 0.000:

End

95.000
511.000f

@ Range for an OK judgement

95.000
511.000

Range for X coordinates
(-9,999.999 to 9,999.999)

Measurement results for displayed image

Range for Y coordinates
(-9,999.999 to 9,999.999)

Position X and Position Y will change depending on the settings under Mea-

surement/Direction.

X

vy The X coordinate is set when « and — are selected.

The Y coordinate is set when T and | are selected.

The origin and coordinate system are determined by the calibration settings.

1. Select Judgement conditions.

Position compensation 0

R

C

Measurement conditions

egion

Reference registration

Judgement conditions

Detailed conditions

lear
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The Judgement Conditions Settings Screen will be displayed.

Judgement conditions

Position X: 95.000
[ 0.000: [xkMelelo]]
Position Y:  95.000
[ 0.000: 483.000]

End

2. Change the settings.
3. Select End.

The settings will be registered and the screen in (1.) will return.

2-7-2-5 STEP 5: Changing Detailed Conditions

Change the detailed conditions when the measurement results are unstable.
Normally, these conditions can be left on the default settings. After changing

the settings, perform an object measurement to check that measurement can
still be performed correctly.

1. Select Detailed conditions.

Position compensation 0

Measurement conditions|
Region

Reference registration
Judgement conditions
Detailed conditions

The Detailed Conditions Settings Screen will be displayed.

Detailed conditions

Edge level :[ 50]%
Noise level :[ 20]
Noise width:[ 0]pix

End

2. Change the settings.

Refer to the information on edge level, noise level, and noise width below
for details.

3. Select End.

The settings will be registered and the screen in (1.) will return.

2-7-(7)
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Edge Level

Noise Level

2-7-(8)

Set a density change level between 0 and 100 that will indicate the edge. Nor-
mally, the default setting of 50% will be fine.

The edge is normally detected as follows:
1. The density distribution of the whole measurement region is calculated.

2. The density difference between the lowest and highest density value be-
comes 100%.

3.  The point where the edge level density change is detected becomes the
edge.

100%----pomgs------- Maximum density value
50% ---fm----------- Edge level
0% -¥%----mmmmmm o Minimum density value

Set a noise level between 0 and 255 to assist the determination of edges. The
maximum density and minimum density within the edge detection area is cal-
culated and if the difference between the two values is less than the noise
level, then the Controller determines that there is no edge. Normally the
default setting of 20 is sufficient. Adjust this to a higher value, however, if noise
is causing false edges to be detected.

(Within the edge detection region)

Max. density - min. density < noise level - no edge —» NG measurement
result

Max. density - min. density > noise level - Edge — Used for measurement

Example: When noise level is set to 30

Edge 1 g
detection— .
region T !
*********** Max. density 60
60 — 15 > 30
] ] Edge detected so
”””””” Min. density 15  measurement performed
Edge e :
detection—! '
region e - )
Max. density 25 25 — 10 < 30
Min. density 10 Processed as no edge detected.

Measurement result: NG
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Noise Width Set the noise width between 0 and 255 to evaluate noise.

If the density distribution from the position where the edge was first detected
falls to below the edge level within the noise width range, the detected point is
judged as noise. Normally the default noise width setting of 0 is sufficient. If
noise is causing incorrect detection, make this value higher.

Example
Edge detection point
_4 _______ If the density falls below the
+ edge level within the set range,
Measurement —! ' the detected edge is
regon 777 determined to be noise.

Clearing Settings
1. Select Clear.

Position compensation 0

Measurement conditions
Region

Reference registration
Judgement conditions
Detailed conditions

A confirmation message will be displayed.

Region will be cleared.

2. Select Execute.

The settings will be cleared and the initial screen for edge position com-
pensation will return.

1.Edge pos. comp

Measurement image

Position compensation 0
Position compensation 1
Direction

2-7-(9)
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2-7-3

Setting Displacement Direction

The direction function is used to select which region’s measurement results
will be used as the basis for position displacement compensation in the X, Y,
and 6 (rotation) directions.

Position -
compensation 0 4—

ol (»

-

Direction X :
Direction Y :
Direction 8 :

End

Region0 w
Region1l vy
None w

. | .
Position compensation 1

1. Select Direction.

1.Edge pos. comp

Measurement image
Position compensation 0
Position compensation 1

The Direction Settings Screen will be displayed.

Direction
Direction X : Region0 ¥
Direction Y : Region1l v
Direction 6 : None ¥
End

2. Set the conditions.

Select End.

The settings will be registered and the screen in (1.) will return.

2-7-(10)
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2-7-4 Measurement Screens

SeeAlso

CHECK

Scroll Amount

Detailed Display

Detailed measurement values can be displayed on the screen in Monitor and
Run modes. These values are useful when adjusting measurement conditions.

This section describes what kind of information can be displayed for edge
position displacement compensation.

Refer to SECTION 3 Monitor Mode and Run Mode for details on Monitor and
Run modes.

Press the SHIFT+ESC Keys on the Run Screen to access the following screen
and change Display results to Details.

0.Scn OVREN v

Image status
Freeze(Before scroll) W
Display image : Image0 ¥

| _Imagesize. : _AIV|
i | Display resuits : IBEIH 'V | :
End

Use the Up or Down Key to change to the unit for which edge position com-
pensation is set and the following detailed screens will be displayed.

Use the SHIFT+Right or Left Keys to switch in order between the three
screens.

0.Scn OVREINIV OK 45ms
1.Edge pos. comp

Judge:OK
ScrollX:256.321
Scroll@ﬂ

Scrollg: 20.0

The measurement values for each region will be displayed.

0.Scn OV U v OK 45ms
1.Edge pos. comp

Region0 Regionl

Direc.: — T
Color ;+ight — Dark Light — Dark
Pos.X: 321 216.361

Pos.Y: 269.213 316.576

2-7-(11)



Edge Position Compensation Section 2-7

Position Display
Only the region will be displayed.

0.Scn OV[REINI v OK 45ms
1.Edge pos. comp

1

2-7-(12)
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2-8  Model Position Compensation

The Model Position Compensation processing item is used to detect features
(called a model) of the measurement object on the screen and perform posi-
tion compensation. This processing item is suitable for position compensation
of measurement objects with marks, protruding portions, or other characteris-
tic features.

Position compensation can be performed on measurement objects on an
angle.

Model

Operational Flow

1(As required) page 2-8-(3)

Changethe
measure-
ment con-
ditions.

2 page 2-8-(5) 1 2 3 4 (As required)

Set the Register Set the Set the Reference
position |, | the model. search judgement the model.
compensa- region. conditions.

tion region.

3 page 2-8-(10)

Set the dis-
placement
direction.

4 (As required) page 2-8-(12)

Set the
detailed
conditions.

5 page 2-8-(14)

Measure-
ment
regions.

2-8-(1)
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CHECK Model Position Compensation uses the image stored at Image 0 as the mea-
surement image; there is no menu for selecting the measurement image.

The result of the position displacement compensation (scrolling) is executed
for both Image 0 and Image 1.

2-8-(2)
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2-8-1 Changing Measurement Conditions
Change the measurement conditions if position displacement compensation is
required in the rotation direction.
The searches using a model that rotates in skipping angle (*2) increments
within the rotation range (*1).
SeeAlso Refer to page 2-8-(12) for information on search processing.
Rotation range: *1
None ¥
Skipping angle: *2
5V
End
Setting Selections Details
item
Rotation None* Select the range | Example: Rotation range: = 30°, Skipping angle: 15°
range +5° for model rotation. | creates a model that rotates 15° at a time between —30°
+ 15° and 30°.
+30° (Coordinate system: Left-hand)
+ 45°
Image
0+ 15°, 180 £ 15° 4 A A P\ }‘
0 £ 30°, 180 + 30° +30°  +15° 0° -15°  -30°
All angles
Skipping 1° 10° Select the skip-
angle 20 150 ping angle for the
R R model. The
3 20 smaller the angle,
5% 30° the more precise
60 the search. Pro-
cessing time,
however, will be
longer.

The asterisk (*) indicates the default setting.
1. Select Model pos. comp.

0.Scn 0=SET=
0.Camera image

1.Model pos. comp
2.

ENT:Set SFT+ESC:Edit

The initial screen for model position compensation will be displayed.

Measurement conditions

Positions compensation 0
Positions compensation 1
Direction

Detailed conditions

2. Select Measurement conditions.

2-8-(3)
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2-8-(4)

3.
4.

The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Rotation range:

Skipping angle:

End

None ¥

5V

Set the conditions.
Select End.

The settings will be registered and the screen in (2.) will return.
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2-8-2 Setting Position Displacement Compensation Regions

Register an image pattern (called a model) in advance. The part of an input
image that is most similar to the model is found, the position is calculated in
pixel units, and the degree of similarity is expressed with a correlation value.
Perform processing directly on the density image taken by the Camera.

1

Register a Set the Set the

model. search judgement
region. conditions.

(As required)

Reference
the model.

2-8-2-1 STEP 1: Registering the Model

CHECK

Register a characteristic portion as the model for position displacement com-
pensation.

When a model is registered, the center position of the model is registered as
the search coordinates. This position becomes the reference position, so
make sure the measurement object is in the correct position before registering
the model.

The size of the model that can be registered depends on the search verifica-
tion setting under Detailed conditions.

No search verification (default): 15 x 9 to 70 x 66 pixels

With search verification: No limit

To register large models, change the detailed conditions before registering the
model. Refer to page 2-8-(12).

1. Select Position compensation 0 or Position compensation 1.

1.Model pos. comp

Measurement conditions
Positions compensation 0

Positions compensation 1
Direction

Detailed conditions

The setting selections will be displayed.

Judgement conditions
Model reference
Clear

2. Select Model registration.

2-8-(5)
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The Model Registration Screen will be displayed.

Model registration

3. Draw a box to show the region that the model can be registered.
The settings will be registered and the screen in (1.) will return.
2-8-2-2 STEP 2: Setting the Search Region
Set the region in which the model is to be searched for.
1. Select Search region.

Position compensation 0

Model registration

Judgement conditions
Model reference
Clear

An arrow cursor will appear.
The model will be displayed in solid lines.
Model

Search.region - .. ____.____ 500,356

i+

2. Draw a box-shaped search region.
The search region will be set and the screen in (1.) will return.

2-8-2-3 STEP 3: Setting Judgement Conditions

Set the judgement conditions for the correlation with the model and for the
position (X, Y) and angle where the object was detected.

CHECK Position Compensation Judgement Results and Scrolling
OK: Scroll will be performed.

2-8-(6)
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NG: Scroll will not be performed. The overall judgement will be NG, regardless
of the measurement result.

Judgement conditions Range for an OK judgement.
Correlation (79 0] Correlation range (OK if above this value) (0 to 100)
Position X :<180.000 : :
Range of movement of the measurement object in
[ 0.000: 511.000] St (o
Position Y 750,000 the X direction (-9,999.999 to 9,999.999) o
[ 0.000: 483.000] Range of movement of the measurement object in
Angle - 15.000 the Y direction (-9,999.999 to 9,999.999)
[ -180.000: 180.000] Angle range for measurement object (-360.000 to
End 360.000) (The measurement value, however, is
output in the range of -180° to 180°.)

. The measurement results for the displayed image
Use these values as references in setting the upper and lower limits.

CHECK Correlation

When OK condition for correlation is 60:
Image 0 Image 1 Image 2 Image 3

Correlation: 96 55 50 65
Judgement: OK NG NG OK

CHECK Position X and Position Y

Movement range in X direction
 —

|:| ; Movement range in Y direction

CHECK Angle

Two values between -360° and 360° can be set. The value on the right, how-
ever, must be higher than the value on the left. (Default: -180° to 180°)
Example: For OK judgements in the A region (Right-hand coordinate system)

190 Angle :[ 170: 190] ) OK

or (Give the same result.)
-170°

[-190: -170] Q ok
- The value on the right is smaller.

170° [ 170: -170] X 9

or . I,
_190° [ -170: 170] X Setting within the B range.

The measurement value is output between -180° and 180°, so a measurement
value of 190° becomes -170°.

2-8-(7)
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1. Select Judgement conditions.

Position compensation 0

Model registration
Search region
Model reference
Clear

The Judgement Conditions Settings Screen will be displayed.

Judgement conditions

Correlation :79[ 0]

Position X : 180.000
[ 0.000: 511.000]

Position Y : 250.000
[ 0.000: 483.000]

Angle :15.000
[ -180.000: 180.000]

2. Make the settings.
3. Select End.

The settings will be registered and the screen in (1.) will return.
2-8-2-4 Referencing Models

Models can be displayed on screen to check what kind of images are regis-
tered as models.

1. Select Model reference.

Position compensation 0

Model registration
Search region
Judgement conditions
Model reference

2-8-(8)
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The image that is registered as the model will be displayed.

Model reference

ESC:END

2. Press the ESC Key.
The screen in (1.) will return.

Clearing Regions
1. Select Clear.

Position compensation 0

Model registration
Search region
Judgement conditions
Model reference

A confirmation message will be displayed.

Region will be cleared.

2. Select Execute.

The region will be cleared and the initial model position compensation
screen will return.

1.Model pos. comp

Measurement conditions

Positions compensation 0
Positions compensation 1
Direction

Detailed conditions

2-8-(9)
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2-8-3 Setting Displacement Direction

The direction function is used to select which region’s measurement results

will be used as the basis for position displacement compensation in the X, Y,
and 6 (rotation) directions.

Measurement Objects Not On An Angle (Example: When Only Region 0 Is Set)

Direction 6 : None ¥

-4~ Direction X : Region0 ¥
" | ’ Direction Y : Region0 W

Measurement Objects On An Angle (Example: When Only Region 0 Is Set)

e Direction X : Region0 ¥
?" Direction Y : Region 0 v
:A‘: ‘/ Direction 6 : Region0 w

End

For Precision Position Compensation Using Measurement Object Angles (Example: When

Region 0 and Region 1 Are Set)
Direction X : Midpoint ¥
Direction Y : Midpoint w
Direction 8 : Relative angle w

End

1. Select Direction.

1.Model pos. comp

Measurement conditions
Positions compensation 0
Positions compensation 1

Detailed conditions

The Direction Settings Screen will be displayed.

Direction
Direction X : Region0 ¥
Direction Y : Region0 v
Direction 6 : None w
End

2-8-(10)
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2. Set the conditions.
3. Select End.
The settings will be registered and the screen in (1.) will return.

2-8-(11)
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2-8-4 Setting Detailed Conditions

Change the detailed conditions if the detection of the registered model is

unstable. Once the settings have been changed, check that actual measure-
ment is performed correctly.

Detailed conditions

e . Select whether or not to perform further detailed
Ver|f|t.:at|on : OFFV verification near the position where the model
Candidate level : [60] was found. (OFF*, ON)

End

If Verification is set to ON, the following two levels of search processing will be executed.
For rough searches, set the reference level for searching for the model. (0 to 99 (60*))

1 Rough Search 2 Detailed Search
Using a rough search model, the Controller The Controller uses a detailed search model and
searches for images with a correlation re-measures the images near the area that was
equal to or greater than the candidate level. equal to or greater than the candidate level.
fffffff Search-----»
77777777777777777777777 . Search
- ] » - TS
L T
l__I___l I___I__l
Area with correlation greater |— Detailed search model

Rough search model than candidate level.

CHECK The size of the model that can be registered depends on whether or not
search verification is selected.

No search verification (default):15 x 9 to 70 x 66 pixels
With search verification:No limit
1. Select Detailed conditions.

1.Model pos. comp

Measurement conditions
Positions compensation 0
Positions compensation 1
Direction

Detailed conditions

2-8-(12)
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The Detailed Conditions Settings Screen will be displayed.

Detailed conditions

Verification . OFFV
Candidate level : [60]

End

2. Set the conditions.
3. Select End.
The settings will be registered and the screen in (1.) will return.

2-8-(13)
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2-8-5 Measurement Screens

SeeAlso

CHECK

Scroll Amount

Detailed Display

2-8-(14)

Detailed measurement values can be displayed on the screen in Monitor and
Run modes. These values are useful when adjusting measurement conditions.

This section describes what kind of information can be displayed for model
position compensation.

Refer to SECTION 3 Monitor Mode and Run Mode for details on Monitor and
Run modes.

Press the SHIFT+ESC Keys on the Run Screen to access the following screen
and change Display results to Details.

0.Scn OVREN v

Image status
Freeze(Before scroll) W
Display image : Image0 ¥

| _Imagesize. : _AIV|
i | Display resuits : IBEIH 'V | :
End

Use the Up or Down Key to change to the unit for which model position com-
pensation is set and the following detailed screens will be displayed.

Use the SHIFT+Right or Left Keys to switch in order between the three
screens.

0.Scn OVREINI v OK 45ms
1.Model pos. comp

0

Judge:OK
ScrollX:256.321
ScrollY:26D.213 +
Scrollf: 20.0

The measurement values for each region will be displayed.

0.Scn OYREINIv OK 45ms
1.Model pos. comp

Corr. : 9B + Position above candidate level. Displayed
Pos X ; 546321+ only when search verification set to ON.

Pos.Y :269.213
Angle 6: [2.236
Cand. : 1
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Position Display
Only the region will be displayed.

0.Scn OVRENIV OK 45ms
1.Model pos. comp

0

2-8-(15)
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2-9  Circle Position Compensation

The Circle Position Compensation processing item is useful for circular mea-
surement objects (workpieces). Four points on the circumference of the circle
are registered as the model, the position displacement of the measurement
object is found using this model, and position compensation is performed.
Position compensation can be performed even if the measurement object is at
an angle.

Model (4 points)

2-9-(1)
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Operational Flow

l page 2-9-(3)

For no rotation, see page 2-9-(4)

Set the position Register Set the Set the
displacement h
compensation the model. search judgement
region. region. conditions.

For 1 model, refer to page 2-9-(9).

Set the Reglster Set the Set the

__, | measure- the model. search judgement
ment condi- region. conditions.
tions.

For circular and arc defects, refer to page 2-9-(13).

3 4 5 (As required)
Set the Reglster Set the Set the Set the
|, | measure- the model. search judgement detailed
| ment condi- region. conditions. judgement
tions. conditions.

For circular angles, refer to page 2-9-(19).

1 2 3 4 5 (As required)
Set the Register Set the Set the Set the
measure- the model. search judgement detailed

ment condi- region. conditions. judgement
tions. conditions.

2 (As required) page 2-9-(28)

—
Set the
detailed
conditions.

—
Reference
the model.

Measure-
ment
screens

CHECK

3 page 2-9-(30)

4 page 2-9-(31)

Circle position compensation uses the image stored at Image 0 as the mea-
surement image; there is no menu for selecting the measurement image.

The results of the position displacement compensation (scrolling) are exe-
cuted for both Image 0 and Image 1.

2-9-(2)
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2-9-1

2-9-(3)

Setting Position Displacement Compensation Regions

There are five methods available for circle position compensation.

Method Details
Not rotate Registers four points on the circumference as the model, per-
forms a search using this model, and detects and compensates
the position displacement of the measurement object.
Teoh
R
1 model Registers a characteristic feature of the measurement object for

rotation positioning, which enables position compensation in the
rotation direction.

it Reference angle
H

Defect (circle)

Detects a characteristic feature on the circumference using
defect algorithms, which also enables position compensation in
the rotation direction to be performed. The circumference (360°)
will be the search region for defects.

Characteristic feature

2 Reference angle
:

Defect (arc)

Detects a characteristic feature on the circumference using
defect algorithms, which also enables position compensation in
the rotation direction to be performed. The angle range to
search for defects can be specified.

-r-

Ha Reference angle

Circular angle

Another circle is drawn, in addition to the circle for external posi-
tioning. A characteristic feature on the circumference of the
drawn circle is used to perform position compensation in the
rotation direction.

I

e -
TR
\

Lo Characteristic mark is the
reference position.
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2-9-1-1 Not Rotate

A model is registered using four points on the circumference. Using this model,
the position displacement is detected and compensation performed.

Model 3
|
L
Model 0 —— " i1 Model 2
~1I_,
Model 1
1 2 3
Register Set the Set the
the model. search judgement
range. conditions.

STEP 1: Registering Models
Register four points on the circumference as the model.
1. Select Position compensation.

1.Circle pos. comp

Position compensation
Detailed conditions
Model reference

A list of compensation modes will be displayed.

Not rotate
1 model
Defect(Circle)

Defect(Arc)
Circular angle

2. Select Not rotate.
The initial screen for Not Rotate Mode will be displayed.

Model registration
Search Region
Judgement conditions
Clear

3. Select Model registration.

2-9-(4)
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The Model Registration Screen will be displayed.

Model registration
» B N 255,241

4. Specify the coordinates for the center of the circle.
Up/Down/Left/Right Keys: Move the display cursor.
5. Press the ENT Key.

The screen for specifying the radius will be displayed.

Model registration
70

6. Specify the size of the circle.
Left Key: Decreases the size.
Right Key: Increases the size.

7. Press the ENT Key.

The screen for registering the size of the model will be displayed.

Model registration
39,39

8. Adjust the size of the model.
Right Key: Increases the size horizontally.
Left Key: Decreases the size horizontally.
Down Key: Increases the size vertically.
Up Key: Decreases the size vertically.

When the size of model 0 is adjusted, models 1 to 3 will also change to the
same size.

2-9-(5)
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9. Press the ENT Key.
A confirmation screen will be displayed.

Model registration

[]
] []
]

ENT:Register ESC:Cancel

10. Check that an appropriate position has been registered as the model.
11. Press the ENT Key.
The settings will be registered and the screen in (2.) will return.

STEP 2: Setting Search Regions
Set the search region for each model.
1. Select Search region.

Position(Not rotate)

Model registration

Search Region
Judgement conditions
Clear

[

O

The Search Region Settings Screen for model 0 will be displayed.

Search region
Nr=mmmmmmmeeees 20,30

]

2. Draw a box to indicate the search region.

CHECK Boxes are the only figure that can be drawn.

2-9-(6)
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STEP 3: Setting Judgement Conditions

2-9-(7)

CHECK

4.

The Search Region Settings Screen for model 1 will be displayed.

Search region

30,251

..................................

Use the same method as for model 0 and set the search regions for each

model.

Once the search regions have been set for all models, a registration con-
firmation screen will be displayed.

Scarch region

]

[

]

ENT:Register ESC:

Cancel

Press the ENT Key.
The settings will be registered and the screen in (1.) will return.

Set the conditions for judging the correlation of the measurement object to the

model. The judgement conditions will be shared by all 4 models.

Set the range between 0 and 100, with 100 for objects that perfectly match the
model. If the correlation is equal to or above the judgement condition set here,
the judgement result will be OK.

Position Compensation Judgement Results and Scrolling

OK: Scroll will be performed.

NG: Scroll will not be performed. The overall judgement will be NG, regardless
of the measurement result.

Select Judgement conditions.

1.

Position(Not rotate)

Model registration
Search Region

Judgement conditions
Clear
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The Judgement Conditions Settings Screen will be displayed.

Measurement result for displayed image
Use as a reference for judgement conditions.

Judgement conditions

Correlation : 82[ 0]

End

2. Change the setting.
Select End.
The settings will be registered and the screen in (1.) will return.

Changing to Other Modes (Clearing Settings)
The settings must be cleared before changing to other modes.
1. Select Clear.

Position(Not rotate)

Model registration
Search Region
Judgement conditions

A confirmation message will be displayed.

Region will be cleared.

2. Select Execute.

The settings will be cleared and the initial screen for circle position com-
pensation will be displayed.

1.Circle pos. comp

Position compensation
Detailed conditions
Model reference

2-9-(8)
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2-9-1-2 1 Model

Position displacement compensation can be performed in the rotation direction
by registering a characteristic feature as the rotation positioning model.

Model 4
pd

Model 3

|
L

Rotation positioning

Modelo —| ;71 AT model

.1 Reference angle

S

|
Model 1 Model 2

Set Register Set search Set
measurem |__, | models. region. | judgement
ent conditions.
conditions.

Setting Measurement Conditions
Set the conditions for searching for the rotation positioning model.

A search is performed using a model that rotates in skipping angle (*2) incre-
ments within the rotation range (*1).

Rotation range: *1
None ¥
Skipping angle: *2
S 4
End
Setting Selections Details
item
Rotation None* Select the range | Example: Rotation range: + 30°, Skipping angle: 15°
range +5° for model rotation. | creates a model that rotates 15° at a time between —30°
+ 15° and 30°.
+30° (Coordinate system: Left-hand)
+ 45°
meoe |4 |[A][AJ[N]]
0+ 15°,180 + 15° '4 A A P‘ ?‘
0 + 30°, 180 + 30° +30°  +15° 0° -15° -30°
All angles
Skipping 1° 10° Select the skip-
angle 20 150 ping angle for the
. . model. The
3> 20 smaller the angle,
5° 30° the more precise
6o* the search. Pro-

cessing time,
however, will be
longer.

2-9-(9)

The asterisk (*) indicates the default setting.
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1.

4.
5.

Select Position compensation.

A list of compensation modes will be displayed.

Select 1 model.

The initial screen for 1 model will be displayed.

1.Circle pos. comp

Position compensation
Detailed conditions
Model reference

Not rotate

1 model
Defect(Circle)

Defect(Arc)
Circular angle

Measurement conditions

Model registration
Search Region
Judgement conditions
Clear

Select Measurement conditions.

The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Rotation range:
Nonew

Skipping angle:
S 4

End

Set the conditions.

Select End.

The settings will be registered and the screen in (2.) will return.

2-9-(10)
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STEP 2: Registering Models
Register four points on the circumference and the rotation positioning model.
1. Select Model registration.

Position(1 model)

Measurement conditions

Model registration
Search Region
Judgement conditions
Clear

The Model Registration Screen will be displayed.

Model registration

B 255,241
a0 +* o

2. Specify the center position of the circle.
Up/Down/Left/Right Keys: Move the cursor.

3. Pressthe ENT Key.
The screen for setting the radius will be displayed.

Model registration
70

4. Specify the size of the circle.
Left Key: Decreases the size.
Right Key: Increases the size.

5. Press the ENT Key.

2-9-(11)
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The screen for registering the size of the model will be displayed.

Model registration
39,39

6. Adjust the size of the model.
Right Key: Increases the size horizontally.
Left Key: Decreases the size horizontally.
Down Key: Increases the size vertically.
Up Key: Decreases the size vertically.

When the size of model 0 is adjusted, models 1 to 3 will also change to the
same size.

7. Pressthe ENT Key.
The registration frame for model 4 will be displayed.

Model registration
333,209

8. Enclose the rotation positioning mark.
A confirmation screen will be displayed.

Model registration

ENT:Register ESC:Cancel

9. Check that an appropriate position has been registered as the model.

10. Press the ENT Key.
The settings will be registered and the screen in (1.) will return.

2-9-(12)
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STEP 3: Setting Search Regions
Set the search region for each model.

The settings method is the same as for Not Rotate. Refer to page 2-9-(6).

STEP 4: Setting Judgement Conditions

Set the conditions for judging the correlation of the measurement object to the
model. The judgement conditions will be shared by all 5 models.

Set the range between 0 and 100, with 100 for objects that perfectly match the
model. If the correlation is equal to or above the judgement condition set here,
the judgement result will be OK.

CHECK Position Compensation Judgement Results and Scrolling
OK: Scroll will be performed.

NG: Scroll will not be performed. The overall judgement will be NG, regardless
of the measurement result.

The settings method is the same as for Not Rotate. Refer to page 2-9-(7).

Changing to Other Modes (Clearing Settings
The settings must be cleared before changing to another mode.

The settings method is the same as for Not Rotate. Refer to page 2-9-(8).

2-9-1-3 Defect (Circle) and Defect (Arc)

Position compensation can also be performed in the rotation direction by
searching for characteristic features on the circumference using defect algo-
rythms.

The difference between defect (circle) and defect (arc) is the search region.
For circles, the circumference (360°) is searched and for arcs, an angle range

is specified.
Defect (circle) Defect (arc)
Model 3
|
-k —
e LN Characteristic e SN .
iy feature - A ~——Characteristic
Model 0 ——i 1} Model 2 ck- .- feature
T Reference --g Reference
-1 angle I angle
I
Model 1
2 3 4 5 (As required)
Set the Register Set the Set Set
measure- models. search judgement |__ | detailed
ment con- region. conditions. conditions.
ditions.

2-9-(13)
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STEP 1: Setting Measurement Conditions

Select the color of the rotation positioning tag (the section to be detected as a

defect).

Measurement conditions

Color of defect : Both ¥

End

1. Select Position compensation.

Defect color:

Black: For defects that appear black
compared to the background.
White: For defects that appear
white compared to the background.

Both: For defects not necessarily
white or black (default setting).

1.Circle pos. comp

Position compensation
Detailed conditions
Model reference

A list of compensation modes will be displayed.

Not rotate

Defect(Circle
Defect(Arc)
Circular angle

2. Select Defect (Circle) or Defect (Arc).
The initial screen for defects will be displayed.

Measurement conditions

Model registration

Search region

Judgement conditions
Detailed conditions

Clear

3. Select Measurement conditions.

2-9-(14)
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The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Color of defect : Both ¥

End

4. Select the defect color.
5. Select End.
The settings will be registered and the screen in (2.) will return.
STEP 2: Registering Models

Register 4 points on the circumference and the region in which to search for
the rotation positioning tag.

1. Select Model registration.

Position(Defect(Circle))

Measurement conditions

Model registration
Search region
Judgement conditions
Detailed conditions
Clear

The Model Registration Screen will be displayed.

Model registration
- 255,241

2. Specify the coordinates for the center of the circle.
Up/Down/Left/Right Keys: Move the display cursor.
3. Pressthe ENT Key.

2-9-(15)
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The screen for specifying the radius will be displayed.

Model registration

70
=y
1 —&
Sy

4. Specify the size of the circle.
Left Key: Decreases the size.
Right Key: Increases the size.
5. Press the ENT Key.
The screen for registering the size of the model will be displayed.

Model registration
39,39

6. Adjust the size of the model.
Right Key: Increases the size horizontally.
Left Key: Decreases the size horizontally.
Down Key: Increases the size vertically.
Up Key: Decreases the size vertically.

When the size of model 0 is adjusted, models 1 to 3 will also change to the
same size.

7. Pressthe ENT Key.
A settings screen for the rotation positioning range will be displayed.

Model registration

100

;;,—E'l:\

.

’ AREY
:I’ ‘\\‘
@ —f
VY K
J

~ > ’
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8.

10.

11.

12. Specify the start and end points of the arc, keeping in mind the rotation an-

Specify the size of the circle.
Left Key:
Right Key: Increases the size.
Press the ENT Key.

Decreases the size.

The screen for registering the width will be displayed.

Model registration

20

Specify the width.
Right/Up Keys:
Left/Down Keys:
Press the ENT Key.

Increase the width.
Decrease the width.

If Defect (Arc) has been selected, a screen for specifying the start and end

points of the arc will be displayed.

If Defect (Circle) has been selected, move to (13.).

Model registration

0,0

gle.

A confirmation screen will be displayed.

CHECK
detected.

13. Check that an appropriate position has been registered as the model.

2-9-(17)

A display cursor will appear at the position where the defect has been

Model registration

ENT:Register ESC:Cancel

Section 2-9



Circle Position Compensation Section 2-9

14. Press the ENT Key.
The settings will be registered and the screen in (1.) will return.

STEP 3: Setting Search Regions

Set the search region for each model.
The settings method is the same as for Not Rotate. Refer to page 2-9-(6).

STEP 4: Setting Judgement Conditions

CHECK

Set the conditions for judging the correlation of the measurement object to the
model. The judgement conditions will be shared by all 4 models.

Set the range between 0 and 100, with 100 for objects that perfectly match the
model. If the correlation is equal to or above the judgement condition set here,
the judgement result will be OK.

Position Compensation Judgement Results and Scrolling

OK: Scroll will be performed.

NG: Scroll will not be performed. The overall judgement will be NG, regardless
of the measurement result.

The settings method is the same as for Not Rotate. Refer to page 2-9-(7).

STEP 5: Setting Detailed Conditions

CHECK

Adjust the detailed conditions if detection of the rotation positioning tag is
unstable.

Re-register the model if the detailed conditions have been changed.
1. Select Detailed conditions.

Position(Defect(Circle))

Measurement conditions
Model registration
Search region
Judgement conditions
Detailed conditions

The Detailed Conditions Settings Screen will be displayed.

Detailed conditions

Element size :[10]
Comparing pitch : [4]

End

2. Set the detailed conditions.

Refer to the page 2-9-(19) for details.

3. Select End.

The settings will be registered and the screen in (1.) will return.

2-9-(18)
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Element Sizes and Comparing Pitch

When a region is drawn on the circumference, a box (element) is automatically
drawn inside the region. The density of each element is calculated and the
position of defects is detected by comparing the element with surrounding ele-
ments and looking at differences in densities.

Element Comparisons

NS The densities of neighboring elements are compared
and the difference in density becomes the element
defect value for the element with the greater density.

The element with the largest defect value is recognized
as the characteristic portion for rotation positioning.

Element size (4 to 80) (Default: 10)

' '
' '
Lo L

[——|
Comparing pitch (1 to 6) (Default: 4)

Changing to Other Modes (Clearing Settings
The settings must be cleared before changing to another mode.

The settings method is the same as for Not Rotate. Refer to page 2-9-(8).

2-9-1-4 Circular Angles

Another circle is drawn in addition to the circle for external positioning. A char-
acteristic feature on the circumference of the new circle can be used for posi-
tion compensation in the rotation direction.

-\ . X' Characteristic

o feature is the

- reference

Lol position.
l 2 3 4 5 (As required)
Set mea- Register Set search Set Set
surement model. region. judgement detailed
conditions. conditions. conditions.

2-9-(19)
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STEP 1: Setting Measurement Conditions

Select the degree of the characteristic feature in the point extractions to use
for comparison.

Set the conditions for detecting
the feature on the circumference.

Mode Details
Black * Uses the low density (black) points.

minininm

White Uses the high density (white) points.

e

Black defect Compares the density with surrounding pixels and uses the
point with the largest difference (where the density decreases
suddenly).

TR
White defect Compares the density with surrounding pixels and uses the

point with the largest difference (where the density increases
suddenly).

OIS
Edge Compares the density with surrounding pixels and uses the

point with the largest difference (where the density decreases/
increases suddenly).

The asterisk (*) indicates the default setting.
1. Select Position compensation.

1.Circle pos. comp

Position compensation
Detailed conditions
Model reference

2-9-(20)
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A list of compensation modes will be displayed.

Not rotate
1 model
Defect(Circle)

Defect(Arc)
Circular angle

2. Select Circular angle.
The initial screen for circular angles will be displayed.

Measurement conditions
Model registration
Search region
Judgement conditions
Detailed conditions
Clear

3. Select Measurement conditions.
The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Mode . Black ¥
End

4. Select the mode.

5. Select End.
The settings will be registered and the screen in (2.) will return.

STEP 2: Registering Models
Register 4 points on the circumference and a circle for detecting the character-
istic feature.

Circumference region for
detecting characteristic feature

2-9-(21)
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1. Select Model registration.

Position(Circular angle)

Measurement
Model registration

Search region
Judgement conditions
Detailed conditions
Clear

The Model Registration Screen will be displayed.

Model registration

- 255,241
a5 A o
o

2. Specify the coordinates for the center of the circle.
Up/Down/Left/Right Keys: Move the display cursor.
3. Pressthe ENT Key.

The screen for specifying the radius will be displayed.

Model registration
70

4. Specify the size of the circle.
Left Key: Decreases the size.
Right Key: Increases the size.

2-9-(22)
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5. Press the ENT Key.

The screen for registering the size of the model will be displayed.

Model registration
39,39

6. Adjust the size of the model.
Right Key: Increases the size horizontally.
Left Key: Decreases the size horizontally.
Down Key: Increases the size vertically.
Up Key: Decreases the size vertically.

When the size of model 0 is adjusted, models 1 to 3 will also change to the
same size.

7. Press the ENT Key.
A screen for setting the circle for rotation positioning will be displayed.

Model registration
70
L]
0 Ao
]
8. Specify the size of the circle.
Right Key: Increases the size.
Left Key: Decreases the size.
9. Press the ENT Key.
CHECK If the number of circles is set to 2 under Detailed conditions, the screen for

drawing another circle will be displayed.

2-9-(23)



Circle Position Compensation Section 2-9

A confirmation screen will be displayed.

Model registration
U

U A L]
O

ENT:Register ESC:Cancel

10. Check that an appropriate position has been registered as the model.
11. Press the ENT Key.
The settings will be registered and the screen in (1.) will return.

STEP 3: Setting Search Regions

Set the search region for each model.
The settings method is the same as for Not Rotate. Refer to page 2-9-(6).

STEP 4: Setting Judgement Conditions

CHECK

Set the conditions for judging the correlation of the measurement object to the
model. The judgement conditions will be shared by all 4 models.

Set the range between 0 and 100, with 100 for objects that perfectly match the
model. If the correlation is equal to or above the judgement condition set here,
the judgement result will be OK.

Position Compensation Judgement Results and Scrolling

OK: Scroll will be performed.

NG: Scroll will not be performed. The overall judgement will be NG, regardless
of the measurement result.

The settings method is the same as for Not Rotate. Refer to page 2-9-(7).

STEP 5: Setting Detailed Conditions

CHECK

Adjust the detailed conditions if detection of the rotation positioning tag is
unstable.

Re-register the model if the detailed conditions have been changed.
1. Select Detailed conditions.

Position(Circular angle)

Measurement

Model registration
Search region
Judgement conditions
Detailed conditions

2-9-(24)
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2-9-(25)

CHECK

The Detailed Conditions Settings Screen will be displayed.

Detailed conditions
Skipping angle : [1.0]°
Comparing pitch @ [1]
Necessary element: [20]pix
Edge pitch
[1](Edge/Defect)
Num. of circle © 1]
End

2. Change the settings.
Refer to page 2-9-(25) for details.

3. Select End.

The settings will be registered and the screen in (1.) will return.
Skipping Angle
Set the angle to skip between point extractions.

The density of all points on the circumference corresponding to the skipping
angle will be measured. The most suitable value for the radius of the circle that
was drawn will be set automatically.

The larger the setting, the fewer points will be extracted. This will increase pro-
cessing speed, but decrease detection and rotation accuracy. (0.4 to 2.0
(1.0%)

The asterisk (*) indicates the default setting.
If the skipping angle has been changed, it cannot return to the automatically
set values even if the model is re-registered. To automatically set the most

suitable value for the radius after the skipping angle has been changed, clear
the settings first and then re-register the model.

Example for Skipping Angles of 0.6°

A total of 600 points are detected on this line.

| 360° (600 points)
123 --=----- GAO
HER

The density is determined for each point.
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Comparing Pitch
Select the number of registered detection points on the input image that are to
be compared to the reference image.
The larger the setting, the larger the detection interval. This will increase pro-
cessing speed, but decrease detection accuracy. (1 to 9 (1%))
Example:Mode: Black defect

Skipping angle: 60 (0.6°)

Comparing pitch: 2

The characteristic points (here, black points) on the reference image are
compared to those on the input image shifting two points at a time.

Reference image Input image

Comparison is started from the reference image characteristic features with
the lowest number.

Reference Image Characteristic Points Input Image Characteristic Points
123456 600 123456 600
LTy ifr----- HEEEEEN Lty iifffr----- [ HEEENEN

A A 4 AAA A 3
Compared

The points are moved by two and then compared again.

IIIIII6IIIIIIIIIII ----- [HENEENN IIIIIIII8IIII
A A A A A A A

T T
A

Compared

Necessary Elements

Set how many points (pixels) out of the characteristic feature detected using
the mode set under Measurement conditions will be registered for compari-
son.

The smaller the setting, the fewer points will be compared. This will increase
processing speed, but decrease detection accuracy. (1 to 99 (20%))

Mode Details

Black Registered points in order from the lowest density until the set
number of points is reached.

White Registered points in order from the highest density until the set
number of points is reached.

Black defect Registered points in order from the point with the highest den-

White defect sity difference from the surrounding pixels until the set number
of points is reached.

Edge

2-9-(26)
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Edge Pitch

The edge pitch setting is enabled only when black defect, white defect, or edge
are selected as the mode under Measurement conditions.

Set the pitch to obtain the density difference. (1 to 9 (1*))
Example:Mode: Black defect,

Edge pitch: 2

Compares the density with a point two pixels away.

Number of Circles

Select the number of circles for detecting the rotation positioning tag. (1 or 2
(1*)) The number of circles that can be drawn on the Model Registration
Screen will be limited to the number set here.

If the number is set to 2, the detection accuracy will increase but processing
will take longer.

Changing to Other Modes (Clearing Settings)

2-9-(27)

The settings must be cleared before changing to another mode.
The settings method is the same as for Not Rotate. Refer to page 2-9-(8).
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2-9-2 Setting Detailed Condit

ions

Change the detailed conditions if detection of the registered model is unstable.

Detailed conditions

Verification
Candidate level :

End

Select whether or not to perform further

OFFV
[ 60]

detailed verification near the position
where the model was found. (OFF*, ON)

If Verification is set to ON, the following two levels of search processing will be executed.
For rough searches, set the reference level for searching for the model. (0 to 99 (60%))

1. Rough search

Uses a rough search model to search
for an image with a correlation at the

candidate level or higher.

—

Rough search model Section with correlation at

2. Detailed search

Measures again using the detailed
search model to compare to the
images surrounding the section at
the candidate level or higher.

» Search

|—Detailed search model

candidate level or higher

1. Select Detailed conditions.

1.Circle pos. comp

Position compensation
Detailed conditions
Model reference

2-9-(28)
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The Detailed Conditions Settings Screen will be displayed.

Detailed conditions

Verification . OFFV
Candidate level : [60]

End

2.  Make the settings.
3. Select End.
The settings will be registered and the screen in (1.) will return.

2-9-(29)
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2-9-3 Referencing Models

Models can be displayed on screen to check what kind of images are regis-
tered as models.

1. Select Model reference.

1.Circle pos. comp

Position compensation
Detailed conditions
Model reference

The images registered as models will be displayed.

odel reference

i
i

1
[

S ENLJ

2. Press the ESC Key.
The screen in (1.) will return.

2-9-(30)
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2-9-4

SeeAlso

CHECK

Scroll Amount

Detailed Display

2-9-(31)

Measurement Screens

Detailed measurement values can be displayed on the screen in Monitor and
Run modes. These values are useful when adjusting measurement conditions.

This section describes what kind of information can be displayed for Circle
Position Compensation.

Refer to SECTION 3 Monitor Mode and Run Mode for details on Monitor and
Run modes.

Press the SHIFT+ESC Keys on the Run Screen to access the following screen
and change Display results to Details.

0.Scn OVREN v

Image status
Freeze(Before scroll) W
Display image : Image0 ¥

| _Imagesize. : _AIV|
i | Display resuits : IBEIH 'V | :
End

Use the Up or Down Key to change to the unit for which circle position com-
pensation is set and the following detailed screens will be displayed.

Use the SHIFT+Right or Left Keys to switch in order between the three
screens.

0.Scn OVEEN v OK 45ms
1.Circle pos. comp
3

Judge:OK
ScrollX:256.321
ScrollY:2 13

+
Scrollg: 20

1

The correlation values for each model will be displayed.
If search verification is set to ON, the number of points detected as candidates

will be displayed.

0.Scn OV v OK 45ms

1.Circle pos. comp

3
Corr. &d.

Model0 92 2

Modell 0@673 1 2

Model2 2
1

Model3 93
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Position Display
Only the model frame will be displayed.
If search verification is set to ON, a display cursor will indicate the candidates.

0.Scn OVREINIV OK 45ms
1.Circle pos. comp
3
+ +
0

2-9-(32)
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2-10 Reset Scroll

The Reset Scroll processing item is used to return images that were scrolled
using position displacement compensation to their original position (the posi-
tion when read to the image buffer).

This processing item is added to the flowchart but no condition settings or
other operations are required.

Example: To perform position displacement compensation separately on two
measurement objects within the same field of vision.

Fine matching

Returns to original position the
image that was scrolled using
1. EC position compensation.

3.
Scroll reset
4.
EC position compensation
5.
Fine matching

Performs position compensation
for another measurement object,
with the image returned to the
original position.

CHECK The scroll is reset for all Camera image input processing items, including
Camera Image and Switch Camera.

2-10-(1)



Scroll Section 2-11
2-11 Scroll

The Scroll processing item scrolls an image based on the measured values
from other units. It can be used in combination with other general measure-
ment processing items when the required results cannot be achieved with
position compensation processing items.

Example: Position Compensation without Being Affected by Noise.

\
Measurement object _—‘ > Noise

(largest area)

0.
Camera image input

Labeling }— Areas are assigned label

numbers in descending
5 y order of area.

C—S@— Scrolling is performed

: using the center of gravity
' Xand Y of label 0.

2-11-(1)
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Operational Flow

1 page 2-11-(3)

Set the reference.

2 page 2-11-(6)

Set judgement
conditions.

3 page 2-11-(7)

Measurement
screens

2-11-(2)
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2-11-1 Setting the Reference

Set expressions to specify the units and measured values to be used as the
reference for scrolling.

2.Scroll
Measure X Image scrolled in X direction for difference between reference X and value of this expression.
Measure Y Image scrolled in Y direction for difference between reference Y and value of this expression.
Measure 6 Image scrolled rotationally for difference between reference 6 and value of this expression.
Reference X: Value of this expression is reference position for scrolling in X direction.
Reference Y: Value of this expression is reference position for scrolling in Y direction.
Reference 6: Value of this expression is reference position for scrolling rotationally.
Judgement conditions

Example: Scrolling Using Labeling in Unit 1 as the Reference

2.Scroll
Measure X : Gravity X of Unit 1
Measure Y Gravity Y of Unit 1
Measure 6 :
Reference X: Reference X of Unit 1
Reference Y: Reference Y of Unit 1
Reference 6:
Judgement conditions

Label O (largest area)

|
‘ .\
Noi
. ./> oise

0.
1.
Labeling

2.
Scrolling is performed

using the center of gravity

: X and Y of label 0.

Areas are assigned label
numbers in descending order of
area. Label 0 is set for output.

2-11-(3)
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The following example shows the procedure for using “measure X" for scroll-
ing. This procedure can be adapted for setting expressions for other items.

1. Select Scroll.

0.Scn 0=SET=

0.Camera image
1.Labeling

2.Scroll
3.

ENT:Set SFT+ESC:Edit

The initial screen for scrolling will be displayed.

Measure Y

Measure 6
Reference X:
Reference Y:
Reference 6:
Judgement conditions

2. Select Measure X.
A screen to input the expression will be displayed.

Measure X
]
|
Measurement:
ENT:Change
3. Place the cursor inside the square brackets for the expression and press
the ENT Key.
A list of expression items will be displayed.

Measure X
i ]
ABS SIN AND
MOD COS OR
MAX ANGL NOT
MIN ATAN
SQRT DIST

Const ( )
«— — DEL BS OK

ENT:Select

N*% |+

4. Select the items to be set in the expression.

SeeAlso Refer to 2-29 Calculation.
5. Once the expression has been set, select OK.

2-11-(4)
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6.

The expression will be saved and the screen in (2.) will return.

Measure X |
[
|

Measurement: 305.31P

ENT:Change

A line will be displayed at the
position that corresponds to
the measured value.

Press the Esc Key.

The expression will be saved and the screen in (1.) will return.

Measure X :UL.X

Measure Y

Measure 6
Reference X:
Reference Y:
Reference 6:
Judgement conditions

2-11-(5)
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2-11-2 Setting Judgement Conditions
Judgement conditions are set for the scroll amount.
CHECK Scroll Judgement Results and Scrolling

OK: Image is scrolled.

NG: Image is not scrolled and the overall judgement will be NG regardless of
measurement results.

Judgement conditions Ranges for an OK judgement

X-direction scroll amount
(-1,024 to 1,024)
|

Y-direction scroll amount
(-1,024 to 1,024)

Scroll X : [-1024: 1024]
Scroll Y : [-1024: 1024]
Scroll 6 : [-180.00: 180.00]

|

Rotational scroll amount
(-180.00 to 180.00)

End

1. Select Judgement conditions.
2.Scroll

Measure X :UL.X
Measure Y :ULY
Measure 6
Reference X: UL.SX
Reference Y: UL.SY
Reference 6:

Judgement conditions

The setting screen for judgement conditions will be displayed.

Judgement conditions

Scroll X : [-1024: 1024]
Scroll Y : [-1024: 1024]
Scroll 6 :[-180.00: 180.00]

End

2. Set the conditions.
Select End.
The settings will be registered and the screen in (1.) will return.

2-11-(6)
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2-11-3 Measurement Screens

SeeAlso

CHECK

Detailed measurement values can be displayed on the screen in Monitor and
Run modes. These values are useful when adjusting measurement conditions.

This section describes what kind of information can be displayed for scrolling.

Refer to SECTION 3 Monitor Mode and Run Mode for details on Monitor and
Run modes.

Press the SHIFT+ESC Keys on the Run Screen to access the following screen
and change Display results to Details.

0.Scn OVREN v

Image status
Freeze(Before scroll) ¥
Display image : Image0 ¥

| Imagesize :  _AIV]|
| Display resuits : ISEEN v | :
End

Use the Up or Down Key to change to the unit for which the Scroll processing
item is set and the following detailed screens will be displayed.

0.Scn OWvRUNW OK 45ms
2.Scroll

Judge : OK Judgement result for this Unit

Scroll X : 23
ScrollY: 251 — Scroll amount
Scroll 9: 23.01

2-11-(7)
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2-12 Detecting Binary Defects

The 256-gradation images read by the Camera are converted into binary
black-and-white images and measurement is performed on the white pixels.

The size (area), position (center of gravity), and orientation (angle) of the mea-
surement object can be detected.

Example: Detecting the Presence of Tablets

2-12-(1)

The image is converted into binary.

OK product

Y RUN Y

OK 67ms|

NG product

[V RUN Y

NG 67ms|

___ The image is converted into binary,
showing the tablets in white.

The area of the white pixels is insufficient,
indicating that a tablet is missing.
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Operational Flow

1 page 2-12-(3)

Select mea-
surement
image.

2 page 2-12-(4)

Setbinary
level.

3

Set mea-
surement
region.

Gravity and area page 2-12-(7)

page 2-12-(6)

(As required) 2(As required) (As reqwred) 6 (As required)
Chan e Set mea- Draw mea- Re register Set judge- Change
b'nafy level surement surement reference ment con- pixel
‘;‘ébﬁ)ﬁ‘?h conditions. |  [region. position. ditions. skipping.

Gravity and axis page 2-12-(16)

(As required) (As reqwred) (As required)

(As required)

6

Set judge-
ment con-
ditions.

Chaﬂge Set mea- Draw mea- Re -register
?mary 'he"e' surement surement reference
or eac osition.
region. conditions. |  [region. p

Change
pixel
skipping.

Area (var. box) page 2-12-(23)

(As required) 2(As required) 3 4(As requued) 6 (As required)
Change Set mea- Set mea- Register Set judge- Change
?'”afy 'heVd surement surement reference ment con- pixel
r‘égﬁ%‘: conditions. |  [region. position. ditions. skipping.

Clear set
region.

page 2-12-(36)

4 page 2-12-(38)

Set coor-
dinate
mode.

5 page 2-12-(39)

Measure-
ment
screens

2-12-(2)
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2-12-1 Selecting Measurement Images

This section describes how to select an image stored at either Image O or
Image 1 as the image for measurement.

1.

2.

2-12-(3)

Select Binary defect.

0.Scn 0=SET=
0.Camera image

1.Binary defect
2.

ENT:Set SFT+ESC:Edit

The initial screen for binary defects will be displayed.

1.Binary defect

Measurement image

Select Measurement image.
The selections will be displayed.

Measurement image

Imagel

Select which image will be used for measurement, the image stored at Im-
age 0 or the image stored at Image 1.

Press the ENT Key.
The settings will be registered and the screen in (1.) will return.
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2-12-2  Setting the Binary Level

CHECK

Set the level for converting 256-gradation images into binary images. Mea-
surements are performed for the white pixels. Therefore, make the settings so
that the measurement object is white.

The binary level set here is used for all of the measurement regions.

The binary levels can be set for each measurement region.
1. Select Binary defect.

0.Scn 0=SET=
0.Camera image

1.Binary defect
2.

ENT:Set SFT+ESC:Edit

The setting selections will be displayed.

1.Binary defect

Measurement image

Binary(Common)
Select region
Coordinate mode

2. Select Binary (Common).
The settings screen for binary levels will be displayed.

Upper Iimit-| r Lower limit
|

Binary level e —
Upper[4ss|
Lower[128]
Reversei—
Auto
OK
T | :Move £&—:Change
Auto
The Controller Reverse o
automatically Reverses black and white display.

determines binary level.

2-12-(4)
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3. Move the cursor to the upper limit and use the Left and Right Keys to
change the value.

Right Key: Increases the lowest digit by one.
SHIFT+Right Keys: Increases the value 10 times faster.
Left Key: Decreases the lowest digit by one.
SHIFT+Left Keys:  Decreases the value 10 times faster.
Up and Down Keys: Switches between setting items.

4. Use the same method to change the lower value.

CHECK Set the upper and lower limits to make the measurement object white.

Make the measurement object white.

Binary level _—
Upper[255]

Lower[128]
Reverse
Auto

OK

1 | :Move «—:Change

5. Select OK.
The settings will be registered and the screen in (1.) will return.

CHECK It is also possible to set the binary level so that measurement is performed
only for an intermediate density range.

2-12-(5)
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2-12-3 Setting Measurement Regions

Gravity and Area

CHECK

CHECK

Gravity and Axis

Up to eight measurement regions can be set.

There are three measurement methods for binary defect detection: Gravity
and area, gravity and axis, and area (variable box). Different measurement
methods can be set for each region. Select the measurement method suitable
for the objects to be inspected.

Use a gravity and area measurement to find the size and position (center of
gravity) of a measurement object.

Measurement region

+

L |— Center of gravity of the white pixels
No. of white pixels = area

Area
The area is the number of white pixels in the measurement region.

Center of Gravity

The center of gravity is the center of the area of white pixel. When the white
pixel area of the region forms a square, the center of gravity is the intersection
of the lines from diagonal corners.

If the number of white pixels is the same, the measurement result will be OK
even if the shape of the measurement object is different. Use pattern detection
to distinguish between measurement object shapes.

Use an area (var. box) measurement for measurement objects with varying
measurement region sizes or positions.

Use a gravity and axis measurement to find the angle of a measurement
object.

This measurement method also calculates the axis angle, in addition to the
binary center of gravity and area calculations described previously.

—Measurement region
Axis angle

L L Center of gravity of white pixels
No. of white pixels = area

2-12-(6)
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Axis Angle

The axis angle is the angle of the major axis of an ellipse that is diagrammati-
cally equivalent to the area occupied by the white pixels.

CHECK More processing time is required to calculate the axis angle. To simply find the
area and center of gravity, use a gravity and area measurement.

Area (Var. Box)

Use an area (variable box) measurement to adjust the measurement region (a
box) for measurement objects with varying sizes or positions and find their size
and center of gravity.

The upper, lower, left, and right edges of the measurement object are found.
The measurement region will be on the inside of the edges that were found.

Upper edge
———Measurement region

%L__

Left edge | + 4+ | Right edge

Lower edge

With the edges detected, the Controller can determine where the measure-
ment object is. Even if the size and position of the measurement object
changes, the Controller can move the measurement region appropriately.

——Measurement region

[ —
R

_-+_-
T
-

Measurement region ——/

Once the edges have been found, the image is converted to a binary image
and the area and center of gravity of the measurement region are found.

2-12-3-1 Gravity and Area

Density images taken by the Camera are converted to binary images, made
up of black and white pixels. The size (area) and position (center of gravity) of
the area occupied by the white pixels are measured. Refer to page 2-12-(6).

1 (As required) 2 (As required) 3 4 (As required) 5 6 (As required)
Change Set mea- Draw mea- Re-register Set Change

binary level surement surement reference judgement pixel

for each conditions. region. values. conditions. skipping.
region.

STEP 1: Changing Binary Level for Each Region
Perform this operation to change the binary level for each region.

Set the level for converting 256-gradation images into binary images. Mea-
surements are performed for the white pixels. Therefore, make the settings so
that the measurement object is white.

2-12-(7)
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CHECK If Binary defect/Binary (Common) are changed after the binary levels are
changed for each region, the settings for each region are disabled and the set-
ting levels under Binary defect/Binary (Common) are enabled.

1. Select Binary defect.

0.Scn 0=SET=

0.Camera image
1.Binary defect
2.

ENT:Set SFT+ESC:Edit

The setting selections will be displayed.

1.Binary defect

Measurement image
Binary(Common)

Select region
Coordinate mode

2. Select Select region.
The region numbers will be displayed.

Select region
Regionl
Region2
Region3
Region4
Region5
Region6
Region7

3. Select the region number.
A list of measurement methods will be displayed.

New registration(Region0)

Gravity and area
Gravity and axis
Area(var.box

2-12-(8)
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4. Select Gravity and area.
The initial Gravity and Area Screen will be displayed.

RegionO(Gravity and area)

Measurement conditions|

Region

Reference registration
Judgement conditions
Detailed conditions
Clear

5. Select Binary.
The Binary Levels Settings Screen will be displayed.
The rest of the procedure is the same as outlined under 2-12-2 Setting the
Binary Level.

STEP 2: Setting Measurement Conditions

Set measurement conditions to measure the exterior of a measurement object
or to make the binary levels track the brightness of the measurement image.
The default for all settings is OFF.

1. Select Measurement conditions.

Region0(Gravity and area)
Binary

Measurement conditions

Region

Reference registration
Judgement conditions
Detailed conditions
Clear

The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Fill profile { OFER 4
Binary tracking : OFF ¥

End

2. Select ON or OFF,
3. Select End.
The settings will be registered and the screen in (1.) will return.

2-12-(9)
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Fill Profile Function

The fill profile function is set when the exterior of the measurement object is
being measured.

Turn ON the fill profile function to measure the whole area between the start
point (black pixels to white) and the end point (white pixels to black) in the
measurement region as white pixels.

— Measurement region

5
—1 +>
i

4 =
o -
Ly — L

Start point End point
L 1
This area will be measured as white pixels.

Example
Input image Fill profile: ON

_____________

' '
— - 0 '
= =1 0 :
> — 1 :
'
H '

|— Measurement region

_____________

When a White-pixel Section Encroaches on the Measurement Region
Input image Fill profile: ON

_____________

:
— -! E :
- - IZ> : :
- — : :
—> 1 0

_____________

Not recognized as start point because change from white to black.

Measuring Open-form Measurement Objects

The measurement result changes depending on the orientation of the measurement
object.

Input image Fill profile: ON

= E E
— — ' '
e e |:> : :
e e : ;
. .

. .

; :
. .
: :
L ! .
s |:> : .
s —_— 1 1
| |

2-12-(10)
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Binary Tracking Function

Set the binary tracking function when the variations in measurement object
color or other factors prevent correct measurement with stable binary levels. If
the binary tracking function is set to ON, the Controller will automatically adjust
the binary levels in line with the brightness of the input image.

STEP 3: Drawing Measurement Regions

When a measurement region is drawn, measurement is performed for the dis-
played image and the results are registered as the reference values (area and
center of gravity).

CHECK Regions can be created by combining up to 3 different figures. Regions with
difficult shapes can be drawn and sections not to be measured can be left out
of the region by combining different figures.

1. Select Region.

Region0(Gravity and area)
Binary

Measurement conditions|
Reference registration
Judgement conditions
Detailed conditions
Clear

The Region Settings Screen will be displayed.

Region

Ellips{eI=}
Circlel]NOT|
Circumference
Polygon

2. Select New.
. Select the desired figure.
4. Select the desired drawing mode (OR/NOT).
An arrow cursor will appear.

Up to three figures (0, 1, and 2)
can be drawn. J

Region

2-12-(11)
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5. Draw the region with the selected figure.
The figure will be registered.

Region
S Aci [
FigureO!
End |

Once three figures have been drawn,

Add will no longer be displayed.
If additional figures are to be drawn, select Add.
Repeat steps 3 to 5 as necessary to create the desired shape.
After drawing is completed, select End.

The measurement region will be registered and the screen in (1.) will re-
turn.

The center of gravity (marked by an arrow cursor) and the measurement
region will be displayed.

CHECK Figures drawn using OR mode are displayed with solid lines and figures drawn
using NOT mode are displayed with dotted lines.

,—Figure 1 (drawn using OR)

.-~~~ Figure 2 (drawn using NOT)

|_| \\_/,'
|— Figure 3 (drawn using OR)
Correcting or Clearing Figures

1. Inthe screen for step 5 above, select the figure to be changed or cleared
using the Up and Down Keys and press the ENT Key.

Figure 0  Figure 1

The selections will be displayed.

Correct

2-12-(12)
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2. Select either Correct or Clear and press the ENT Key.

If Correct is selected, the cursor will be displayed. Correct the size and po-
sition of the figure as desired.

If Clear is selected, the selected figure will be cleared.

STEP 4: Re-registering Reference Values

CHECK

CHECK

2-12-(13)

This operation is performed when only the reference values are to be re-regis-
tered.

When a measurement region is drawn, the measurement is performed for the
displayed image and the results are registered as the reference values. If the
re-registering function explained here is used, only the reference values for the
image currently displayed will be registered. The area and center of gravity are
registered for the reference values.

Reference positions can also be changed, facilitating the following application.

Inspecting Positions from a Specified Point

Once the reference values (area and center of gravity) have been obtained for
the image currently displayed, the reference position is changed to an suitable
point. Position inspection can be performed by calculating the difference
between this reference position and the measurement position.

" —

g

e 4

— Measurement position (gravity)

L Reference position
changed to suitable point

When the measurement region is changed, the reference values return to the
default settings.

1. Select Reference registration.

RegionO(Gravity and area)
Binary

Measurement conditions|
Region

Judgement conditions
Detailed conditions
Clear
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A cursor will appear at the position of the center of gravity.

Reference position  Measurement region

Reference registration

ENT:Set T | <—:Move

251,184

2. To change the position, use the Up/Down and Right/Left Keys to move

the cursor.

3. Pressthe ENT Key.
The setting will be registered and the screen in (1.) will return.

STEP 5: Setting the Judgement Conditions
Make settings for the area and center of gravity.

Judgement conditions

Gravity X :(180.000

End

Area

@ Range for an OK judgement

[ 0.000:247808.000]

[ 0.000; 000]
Gravity Y :(250.000

Area range (0 to 9,999,999.999)

Range of movement of the measurement object

in the X direction (-9,999.999 to 9,999.999)

[ 0.000: 483.000]

Range of movement of the measurement object

in the Y direction (-9,999.999 to 9,999.999)

o: Measurement results for the displayed image

Use these values as a reference for setting upper and lower limits.

1. Select Judgement conditions.

Region0(Gravity and area)
Binary

Measurement conditions|
Region

Reference registration
Detailed conditions
Clear

2-12-(14)
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The Judgement Conditions Settings Screen will be displayed.

Judgement conditions

Area 1 2035.000

[ 2000.000 : 247808.000]
Gravity X : 180.000

[ 0.000 : 511.000]
Gravity Y : 250.000

[ 0.000: 483.000]

End

2. Change the settings.
3. Select End.
The settings will be registered and the screen in (1.) will return.

STEP 6: Changing Pixel Skipping

2-12-(15)

To shorten measurement processing time, change the number of pixels to be
skipped. The greater the skipping setting, the shorter the processing time.
However, the accuracy of the measurement will decrease.

Once the skipping setting has been changed, perform a measurement and
confirm that measurement can be performed correctly.

Skipping X and Skipping Y

Set how many pixels to skip in the measurement region during measurement.
The default setting is 1, which means that all of the measurement region will
be measured.

1. Select Detailed conditions.

RegionO(Gravity and area)
Binary

Measurement conditions|
Region

Reference registration
Judgement conditions

Detailed conditions

Clear
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The Detailed Conditions Settings Screen will be displayed.

Detailed conditions

Skipping X : [ 1]
Skipping Y : [ 1]
End

2. Set the number of pixels to skip.
3. Select End.
The setting will be registered and the screen in (1.) will return.
2-12-3-2 Gravity and Axis

Density images taken by the Camera are converted into binary images made
up of black and white pixels and then measured. The size (area), position
(center of gravity), and axis angle of the white-pixel area is calculated.

SeeAlso Refer to page 2-12-(6).

1 (As required) 2 (As required) 3 4 (As required) 5 6(As required)
Change Set mea- Draw mea- Re-register Set Change
binary level surement surement reference judgement pixel

T%B%an‘:h conditions. region. value. conditions. skipping.

STEP 1: Changing Binary Level for Each Region
Use this function to change the binary level settings for each region.

Set the level for converting 256-gradation images into binary images. Mea-
surements are performed for the white pixels. Therefore, make the settings so
that the measurement object is white.

CHECK If Binary defect/Binary (Common) are changed after the binary levels are
changed for each region, the settings for each region are disabled and the set-
ting levels under Binary defect/Binary (Common) are enabled.

1. Select Binary defect.

0.Scn 0=SET=
0.Camera image

1.Binary defect
2.

ENT:Set SFT+ESC:Edit

2-12-(16)
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2.

3.

4.

2-12-(17)

The Binary Defect Settings Screen will be displayed.

1.Binary defect

Measurement image
Binary(Common)
Select region

Select Select region.
A list of region numbers will be displayed.

Select region
Regionl
Region2
Region3
Region4
Region5
Region6
Region7

Select the region number.
The selection of measurement methods will be displayed.

New registration(Region0)

Gravity and area

Gravity and axis

Area(var.box

Select Gravity and axis.
The initial Gravity and Axis Screen will be displayed.

Region0(Gravity and axis)

Measurement conditions|
Region

Reference registration
Judgement conditions
Detailed conditions
Clear
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5. Select Binary.
The Binary Levels Settings Screen will be displayed.

The rest of the procedure is the same as outlined under 2-12-2 Setting the
Binary Level.

SeeAlso Refer to page 2-12-(4).

STEP 2: Setting Measurement Conditions

Set the binary tracking function when the variations in measurement object
color or other factors prevent correct measurement with stable binary levels. If
the binary tracking function is set to ON, the Controller will automatically adjust
the binary levels in line with the brightness of the input image. The default set-
ting is OFF.

1. Select Measurement conditions.

Region0(Gravity and axis)
Binary

Measurement conditions

Region

Reference registration
Judgement conditions
Detailed conditions
Clear

The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Binary tracking : [Ola=l ¥

End

2. Select either ON or OFF.
3. Select End.
The settings will be registered and the screen in (1.) will return.

STEP 3: Drawing Measurement Regions

When a measurement region is drawn, measurement is performed for the dis-
played image and the results are registered as the reference values (area,
center of gravity, and axis).

CHECK Regions can be created by combining up to 3 different figures. Regions with
difficult shapes can be drawn and sections not to be measured can be left out
of the region by combining different figures.

2-12-(18)
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1. Select Region.

Region0(Gravity and axis)
Binary

Measurement conditions|
Reference registration
Judgement conditions
Detailed conditions
Clear

The Region Settings Screen will be displayed.

Region

2. Select New.
. Select the desired figure.
4. Select the desired drawing mode (OR/NOT).
An arrow cursor will appear.

Up to three figures (0, 1, and 2)
can be drawn.

Region J
375,34

5. Draw the region with the selected figure.

2-12-(19)



Detecting Binary Defects Section 2-12

The figure will be registered.

Region

mgAdd
FigureO . _______.
End

Once three figures have been drawn,
Add will no longer be displayed.
6. If additional figures are to be drawn, select Add.
7. Repeat steps 3 to 5 as necessary to create the desired shape.
After drawing is completed, select End.

The measurement region will be registered and the screen in (1.) will re-
turn.

The center of gravity (marked by an arrow cursor) and the measurement
region will be displayed.

CHECK Figures drawn using OR mode are displayed with solid lines and figures drawn
using NOT mode are displayed with dotted lines.

,—Figure 1 (drawn using OR)

.-~~~ Figure 2 (drawn using NOT)

|— Figure 3 (drawn using OR)
Correcting or Clearing Figures

1. Inthe screen for step 5 above, select the figure to be changed or cleared
using the Up and Down Keys and press the ENT Key.

Figure 0  Figure 1

Region
Add

Figurel
End

The figure for the figure number selected using the cursor will be displayed
with solid lines. The selections Correct and Clear will be displayed.

Correct

2-12-(20)
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2. Select either Correct or Clear and press the ENT Key.

If Correct is selected, the cursor will be displayed. Correct the size and po-
sition of the figure as desired.

If Clear is selected, the selected figure will be cleared.

STEP 4: Re-registering Reference Values

CHECK

CHECK

2-12-(21)

This operation is performed when only the reference values are to be re-regis-
tered.

When a measurement region is drawn, the measurement is performed for the
displayed image and the results are registered as the reference values. If the
re-registering function explained here is used, only the reference values for the
image currently displayed will be registered. The area, center of gravity, and
axis are registered for the reference values.

The reference values can be changed to enable the following function.

Inspecting Positions from a Specified Point

Once the reference values (area, center of gravity, and axis) have been
obtained for the image currently displayed, the reference position is changed
to an suitable point. Position inspection can be performed by calculating the
difference between this reference position and the measurement position.

" —

g

e 4

— Measurement position (gravity)

L Reference position
changed to suitable point

When the measurement region is changed, the reference values return to the
default settings.

1. Select Reference registration.

Region0(Gravity and axis)
Binary

Measurement conditions|
Region

Judgement conditions
Detailed conditions
Clear

A cursor will appear at the position of the center of gravity.

___Measurement region

Reference registration
251,184

+ Reference position

ENT:Set T | <—:Move
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2. To change the position, use the Up/Down and Right/Left Keys to move

the cursor.

3. Pressthe ENT Key.
The setting will be registered and the screen in (1.) will return.

STEP 5: Setting the Judgement Conditions
Make settings for the area, center of gravity, and axis.

Judgement conditions

Area : 2035.000

Gravity X :(_180.000

[ 0.000 : 000]
Gravity Y :(250.000
[ 0.000 :_483.000]

Axis angle : (_75.000

e

[ 2000.000 : 247808.000

]

@ Range for an OK judgement

Area range (0 to 9,999,999.999)

Range of movement of the measurement object
in the X direction (-9,999.999 to 9,999.999)

Range of movement of the measurement object
in the Y direction (-9,999.999 to 9,999.999)

[ -180.000 : 180.000]

End

1
Rotation range of the measurement object (-180.000 to 180.000,
but only values between -90.000 and 90.000 will be output.)

O: Measurement results for the displayed image
Use these values as a reference for setting upper and lower limits.

Axis Angle

Measurement value
for axis angle: 10.000

-10.000

If this range is to be judged OK,
set to -10.000: 10.000.

1. Select Judgement conditions.

RegionO(Gravity and axis)
Binary

Measurement conditions|
Region

Reference registration
Detailed conditions
Clear

The Judgement Conditions Settings Screen will be displayed.

Judgement conditions

Area : 2035.000

[ 2000.000 : 247808.000]
Gravity X : 180.000

[ 0.000 : 511.000]
Gravity Y :  250.000

[ 0.000: 483.000]
Axis angle :  75.000

[ -180.000: 180.000]

End

2. Change the settings.

3. Select End.

2-12-(22)
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The settings will be registered and the screen in (1.) will return.

STEP 6: Changing Pixel Skipping

2-12-3-3

2-12-(23)

To shorten measurement processing time, change the number of pixels to be
skipped. The greater the skipping setting, the shorter the processing time.
However, the accuracy of the measurement will decrease.

Once the skipping setting has been changed, perform a measurement and
confirm that measurement can be performed correctly.
Skipping X and Skipping Y

Set how many pixels to skip in the measurement region during measurement.
The default setting is 1, which means that all of the measurement region will
be measured.

1. Select Detailed conditions.

Region0(Gravity and axis)
Binary

Measurement conditions|
Region

Reference registration
Judgement conditions

Detailed conditions

Clear

The Detailed Conditions Settings Screen will be displayed.

Detailed conditions

Skipping X : [ 1]
Skipping Y : [ 1]
End

2. Set the number of pixels to skip.
Select End.
The setting will be registered and the screen in (1.) will return.

Area (Variable Box)

The area (variable box) measurement method measures the area and center
of gravity while following the measurement region to suit measurement objects
with inconsistent sizes and positions.

First, the upper, lower, left, and right edges of the measurement object are
located. The area within the edges becomes the measurement region. The
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location of the measurement object can be determined using the edge detec-
tion points so the measurement region can be adapted to suit if the size or
position of the measurement object changes.

Once the edges have been located, the image is converted to binary and the
area and center of gravity of the measurement region is measured.

SeeAlso Refer to page 2-12-(7).
1 (Asrequired) |2 (As required) 4 (As required) © (As required)
Change Set mea- SEt mea- Register Set Change
binary level surement surement reference judgement pixel
for each condi- region. value. conditions. skipping.
region. tions.

STEP 1: Changing Binary Level for Each Region

CHECK

Perform this operation to change the binary level for each region.

Set the level for converting 256-gradation images into binary images. Mea-
surements are performed for the white pixels. Therefore, make the settings so
that the measurement object is white.

If Binary defect/Binary (Common) are changed after the binary levels are
changed for each region, the settings for each region are disabled and the set-
ting levels under Binary defect/Binary (Common) are enabled.

1. Select Binary defect.

0.Scn 0=SET=
0.Camera image

1.Binary defect
2.

ENT:Set SFT+ESC:Edit

The setting selections will be displayed.

1.Binary defect

Measurement image

Coordinate mode

2. Select Select region.

2-12-(24)



Detecting Binary Defects Section 2-12

A list of region numbers will be displayed.

Select region
Regionl
Region2
Region3
Region4
Region5
Region6
Region7

3. Select the region humber.
The selection of measurement methods will be displayed.

New registration(Region0)

Gravity and area
Gravity and axis

Area(var.box)

4. Select Area (var. box).
The initial Area Var. Box Screen will be displayed.

RegionO(Area(var.box))

Measurement conditions|
Left edge

Upper edge

Right edge

Lower edge

Reference registration
Judgement conditions

T

5. Select Binary.
The Binary Levels Settings Screen will be displayed.
The rest of the procedure is the same as outlined under 2-12-2 Setting the
Binary Level.
SeeAlso Refer to page 2-12-(4).

STEP 2: Setting Measurement Conditions

Set measurement conditions to measure the exterior of a measurement object
or to make the binary levels track the brightness of the measurement image.
The default for all settings is OFF.

SeeAlso Refer to page 2-12-(10) for information on the fill profile and binary tracking
functions.

2-12-(25)
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1. Select Measurement conditions.

RegionO(Area(var.box))

Measurement conditions

Left edge

Upper edge

Right edge

Lower edge
Reference registration
Judgement conditions

T

The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Fill profile EEv
Binary tracking : OFF V¥

End

2. Select ON or OFF,
3. Select End.
The settings will be registered and the screen in (1.) will return.

STEP 3: Drawing the Measurement Region

The measurement region is drawn by specifying the upper, lower, left, and
right edges of the measurement object. If even one of the edges cannot be
located, the judgement result will be NG.

Upper edge Measurement region
+
Leftedge Tt +—T Right edge
+
[
Lower edge

When one of the edges is selected, the settings for the conditions for the
selected edge will be displayed. In this example, the settings for the left edge
will be explained. Make adjustments as necessary when setting conditions for
the upper, lower, and right edges.

2-12-(26)
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1. Set the edge detection conditions.
Set the direction for the edge search and the density changes.

Left edge

Direction for edge detection: —, «, T, {

Direction : -> ¥
Color : Light—»>Dark ¥

End Density change: Light—Dark, Dark—Light

CHECK Combining Edge Detection Directions

Set a combination of upper, lower, right, and left edge detection directions
that surround the area to be measured.

Correct Incorrect
Upper edge Upper edge
+ +
Left edge —»+ +4—Right edge Left edge —»+ + ¢ Right edge
; %
Lower edge Lower edge

a) Select Left edge.

RegionO(Area(var.box))

Binary
Measurement conditions|
Upper edge

Right edge

Lower edge
Reference registration
Judgement conditions

The initial screen for the left edge will be displayed.

Left edge

Measurement conditions
Region
Detailed conditions

b) Select Measurement conditions.

2-12-(27)
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The Measurement Conditions Settings Screen will be displayed.

Left edge

Direction : -V
Color :Light— Dark ¥

End

c) Select the detection conditions for the left edge.
d) Select End.
The settings will be registered and the screen in (1.) will return.
Drawing the Edge Detection Region
Draw a region that includes the edge.

Correct Incorrect

L The edge is not in the region.

a) Select Region.

Left edge

Measurement conditions
Region
Detailed conditions

The Region Settings Screen will be displayed.

Left edge
230,256

b) Draw a box-shaped region.

The only figure that can be drawn is a box.

2-12-(28)
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CHECK

2-12-(29)

When the bottom right coordinates are specified, the region will be set
and the screen in (a) will return.

Use the following procedure to fix the region.

Measurement Objects with Variable Widths Only

Draw the edge detection region so that the measurement region Y coordinates
will remain the same for both the upper and lower edges. The upper and lower
edges will always have these edge points.

( Upper edge region)

100,100 /= 300,100

( Left edge region )—-['_{'_:': ::::_—F_’;——( Right edge region)

100,410 v 300,410

( Lower edge region)

The measurement region will adjust to the right
and left edges only before measurement is performed.

_.+.. _.+..
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Measurement Objects with Variable Heights Only

Draw the edge detection region so that the measurement region X coordinates
will remain the same for both the left and right edges. The left and right edges
will always have these edge points.

(Upper edge region)

20,100 — 4 |— 450,100
( Left edge region ) -II- :r-_-_: -i- ( Right edge region)
20,410—1 \_ 450,410

( Lower edge region)

7

The measurement region will adjust to the upper
and lower edges only before measurement is performed.

o i+

'-i'-‘

3. Changing Detailed Conditions as Required

Change the detailed conditions when the measurement results are unsta-
ble. Change and set the edge level, noise level, noise width, and offset
width as required. (Normally, these four conditions can be left on the de-
fault settings.) After changing the settings, perform an object measurement
to check that measurement can still be performed correctly.

a) Select Detailed conditions.

Left edge

Measurement conditions
Region
Detailed conditions

2-12-(30)
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2-12-(31)

The Detailed Conditions Settings Screen will be displayed.

Left edge

Edge level :[ 50]%
Noise level : [ 20]

Noise width: [ O]pix
Offset width: [ O]pix

End

b) Move the cursor to the condition to be changed and change the set-
ting.

c) Select End.
The settings will be registered and the screen in (a) will return.
Press the ESC Key to return to the initial screen for Area (var. box).

Edge Level

Set a density change level between 0 and 100 that will indicate the edge. Nor-
mally, the default setting of 50% will be fine.

The edge is normally detected as follows:
1. The density distribution of the whole measurement region is calculated.

2. The density difference between the lowest and highest density value be-
comes 100%.

3. The point where the edge level density change is detected becomes the
edge.

100%----po=g------- Maximum density value
50% ---m----------- Edge level
0% -¥%------------ Minimum density value

Noise Level

Set a noise level between 0 and 255 to assist the determination of edges. The
maximum density and minimum density within the edge detection area is cal-
culated and if the difference between the two values is less than the noise
level, then the Controller determines that there is no edge. Normally the
default setting of 20 is sufficient. Adjust this to a higher value, however, if noise
is causing false edges to be detected.

(Within the edge detection region)

Max. density - min. density < noise level - no edge — NG measurement
result

Max. density - min. density > noise level —» Edge — Used for measurement
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Example: When noise level is set to 30

Edge i !
detection— .
region T !

*********** Max. density 60

60 — 15 > 30
) ) Edge detected so

”””””” Min. density 15 measurement performed
Edge e :
detection—! '
region mmmmmeee - )

f\\/\f\ Max. density 25 25— 10 < 30

fffffffff Min. density 10 Processed as no edge detected.
Measurement result: NG

Noise Width

Set the noise width between 0 and 255 to evaluate noise.

If the density distribution from the position where the edge was first detected
falls to below the edge level within the noise width range, the detected point is
judged as noise. Normally the default noise width setting of 0 is sufficient. If
noise is causing incorrect detection, make this value higher.

Example

Edge detection point

1 If the density falls below the
+ ””” edge level within the set range,
Measurement—: * ' the detected edge is
region determined to be noise.
Noise width (pixel)
50%--<4=1---- Edge level

Offset Width

Set the adjustment width (in pixel units) for the detected edge position. Set a
value between -511 and 511.

The default setting is 0, which means measurement will start from position
where the edge is detected.

Offset width —\_‘:

Edge detection point —+

Left and right edges: Set the offset width on the X axis.

2-12-(32)
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CHECK

Upper and lower edges: Set the offset width on the Y axis.

X axis

- ——>

Y axis

+

Example: To Measure from 2 Pixel-widths Inside the Edge Detection Point
The value inside the brackets is the offset width.

Upper edge (2)
|

_I|_ ,— Measurement region
P SR

Leftedge 2) —1— + +—— Right edge (-2)

Lower edge (-2)

The display cursor, which indicates the edge detection point, will also appear
at the set offset width position.

STEP 4: Registering Reference Values

CHECK

2-12-(33)

When detecting differences from an acceptable product, reference values
must be registered. Place the acceptable product in the correct position and
register the reference values.

The area and center of gravity are registered for the reference values.
The reference values can be changed to enable the following function.

Inspecting Positions from a Specified Point

Once the reference values (area and center of gravity) have been obtained for
the image currently displayed, the reference position is changed to an suitable
point. Position inspection can be performed by calculating the difference
between this reference position and the measurement position.

—>

s

e .

— Measurement position (gravity)

L Reference position
changed to a suitable point
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1. Select Reference registration.

RegionO(Area(var.box))

Binary

Left edge
Upper edge
Right edge
Lower edge

11

Measurement conditions|

Reference registration

Judgement conditions

A cursor will appear at the position of the center of gravity.

r Measurement object

Reference registration

ENT:Set T | <—:Move

251,184

— Reference position

2. To change the position, use the Up/Down and Right/Left Keys to move
the cursor.

3. Pressthe ENT Key.
The setting will be registered and the screen in (1.) will return.

STEP 5: Setting the Judgement Conditions
Make settings for the area and center of gravity.

Judgement conditions

Area

[ 0.000: 000]
Gravity Y :(250.000

[ 0.000: 483.000]

End

[ 0.000 : 247808.000]
Gravity X :(180.000

O: Measurement results for the displayed image
Use these values as a reference for setting upper and lower limits.

@ Range for an OK judgement

Area range (0 to 9,999,999.999)

Range of movement of the measurement object
in the X direction (-9,999.999 to 9,999.999)
Range of movement of the measurement object
in the Y direction (-9,999.999 to 9,999.999)

2-12-(34)
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1. Select Judgement conditions.

Region0(Area(var.box))

Binary

Measurement conditions
Left edge

Upper edge

Right edge

Lower edge

Reference registration
Judgement conditions

The Judgement Conditions Settings Screen will be displayed.

Judgement conditions

Area : 2035.000

[ 2000.000 : 247808.000]
Gravity X : 180.000

[ 0.000: 511.000]
Gravity Y :  250.000

[ 0.000:  483.000]

End

2. Change the settings.
3. Select End.
The settings will be registered and the screen in (1.) will return.

STEP 6: Changing Pixel Skipping

To shorten measurement processing time, change the number of pixels to be
skipped. The greater the skipping setting, the shorter the processing time.
However, the accuracy of the measurement will decrease.

Once the skipping setting has been changed, perform a measurement and
confirm that measurement can be performed correctly.
Skipping X and Skipping Y

Set how many pixels to skip in the measurement region during measurement.
The default setting is 1, which means that all of the measurement region will
be measured.

Skipping X

2-12-(35)
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1. Select Detailed conditions.

RegionO(Area(var.box))

Measurement conditions
Left edge

Upper edge

Right edge

Lower edge

Reference registration
Judgement conditions

Detailed conditions

The Detailed Conditions Settings Screen will be displayed.

Detailed conditions

Skipping X : [ 1]
Skipping Y : [ 1]

End

2. Set the number of pixels to skip.
3. Select End.

The setting will be registered and the screen in (1.) will return.
2-12-3-4 Clearing Set Regions
The clear operation is performed separately for each region.
1. Select the number of the region to be cleared.

Select region
Regionl
Region2
Region3
Region4
Region5
Region6
Region7

A list of selections will be displayed.

Example: For gravity and
area measurement regions

Binary

Measurement conditions|
Region

Reference registration
Judgement conditions
Detailed conditions

2. Select Clear.

2-12-(36)
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A confirmation message will be displayed.

Region will be cleared.

3. Select Execute.
The region will be cleared and the screen in (1.) will return.

2-12-(37)
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2-12-4  Setting the Coordinate Mode

Select the type of coordinate values.

Before scroll:Output made using the coordinate values
before position displacement compensation.

After scroll*:Output made using the coordinate values

after position displacement compensation.

Coordinate mode

Output coordinate: . .
After scroll ¥ Refer to 7—4d_Termlnology for differences between
Calibration : OFFVY output coordinates.
End

ON: Output made using coordinate values set using calibration.
OFF*: Output made using Camera coordinate values.

The asterisk (*) indicates the default setting.

CHECK If the coordinate mode is changed after the judgement conditions have been

set, the measurement results will change also. Change the judgement condi-
tions to enable correct measurement.

1. Select Binary defect.

0.Scn 0=SET=
0.Camera image

1.Binary defect
2.

The setting selections will be displayed.

1.Binary defect

Measurement image
Binary(Common)
Select region

Coordinate mode

2. Select Coordinate mode.
The Coordinate Mode Settings Screen will be displayed.

Output coordinate:
After scroll' ¥
Calibration : OFFVY

End

3. Make the settings for each item.
4. Select End.

The settings will be registered and the screen in (1.) will return.

2-12-(38)
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2-12-5

SeeAlso

CHECK

Judgement Result

Measurement Screens

Detailed measurement values can be displayed on the screen in Monitor and
Run modes. These values are useful when adjusting measurement conditions.

This section describes what kind of information can be displayed for binary
defect detection.

Refer to SECTION 3 Monitor Mode and Run Mode for details on Monitor and
Run modes.

Press the SHIFT+ESC Keys on the Run Screen to access the following screen
and change Display results to Details.

0.Scn OVREN v

Image status
Freeze(Before scroll) W

Display image : Image0 ¥
_| .Image size __: All 'V |
1 | _Display results : iBEERY | :
End

Use the Up or Down Key to change to the unit for which binary defect detec-
tion is set and the following detailed screens will be displayed.

Use the SHIFT+Right or Left Keys to switch in order between the four
screens.

0.Scn0OVRUN ¥
1.Binary defect

45ms

Judgement result for this unit

Judge:
0

Inspection region displayed in OK color for OK result and
displayed in NG color for NG result.

(Figures drawn in OR mode are displayed in solid lines and
figures drawn in NOT mode are displayed in dotted lines.)

Center of gravity

Region number

2-12-(39)
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List of Positions
A list of the center of gravity positions for each region is displayed.

0.Scn OWRUN W 45ms
1.Binary defect

Pos.X Pos.Y
B NG regions highlighted.

0.
1
2
3t
4.
5
6
7

|

[

Region number

CHECK If the font size is set to small, the list of positions and area and axis screens
will be listed.
If the font size is set to normal, these two screens will be displayed consecu-
tively.

Area and Axis
A list of the area and axis for each region is displayed.

0.Scn OWRUN ¥ 45ms
1.Binary defect
Area Angle
0. Sl ——— NG regions highlighted.
1
2
3.
4.
5
6
7
|
[

Region number

Individual Region Display
More detailed measurement results are displayed for each region.
Press the SHIFT+ Right or Left Keys to display the set regions in order.

0.Scn OWRUN ¥ 45ms
1.Binary defect

RegionO(Gravity and axis

Judge Center of gravity

Area

Gravity X: . Inspection region displayed in OK color for OK result and
Gravity Y: 08.351 displayed in NG color for NG result.

Axis angle:  83.970 (Figures drawn in OR mode are displayed in solid lines and

figures drawn in NOT mode are displayed in dotted lines.)

2-12-(40)
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2-13 Classification

With the Classification processing item, products are classified or differenti-
ated between when there are many types of products being handled on the
same production line.

Sections that will serve as classification references are registered as models
beforehand.

Registered to 0.  Registered to 1. Registered to 2.

& &P ez

The number of the model that is most similar to the input image is output. If
this data is retrieved by an external device, the products can be classified at
the next stage of the process. If there is no model that matches the image, the
output will be NG (-1).

0 1 2
The number of the most similar model is output.

Example: Distinguishing between Grades of Mandarin Boxes

2-13-(1)
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Operational Flow

1 page 2-13-(3)

Clear

Register models. models.

Reference
models.

2 page 2-13-(8)

Set search region.

3 page 2-13-(9)

Set judgement
conditions.

4 (As required) page 2-13-(11)

Set detailed
judgement

5 page 2-13-(14)

Set coordinate
mode.

6 page 2-13-(15)

Measurement
screens

page 2-13-(6)

page 2-13-(7)

CHECK The Classification processing item uses the image stored at Image O as the
measurement image; there is no menu for selecting the measurement image.

2-13-(2)
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2-13-1

2-13-(3)

Registering Models

CHECK

CHECK

A section that will serve as the classification reference is registered as the
model. Up to 36 versions of a model can be registered with index numbers 0 to
35.

When the model has variations in printing quality or shape, register multiple
models to the same index number. Up to 5 models can be registered to the
same index number. When a model is registered, the center of the model is
registered as the search coordinates.

Models can be created by combining up to 3 different figures. Regions with dif-
ficult shapes can be drawn and sections not to be measured can be left out of
the model region by combining different figures.

When multiple models are registered to the same index number, the Controller
automatically creates auxiliary models between the models that are regis-
tered. If the auxiliary models are added to the registered models when
searches are performed, stable searches are possible even if there are varia-
tions between the registered models. Select whether or not to use auxiliary
models in searches under Detailed settings. Refer to page 2-13-(12) for infor-
mation on auxiliary models.

1. Select Classification.

0.Scn 0=SET=
0.Camera image

1.Classification
2.

ENT:Set SFT+ESC:Edit

The settings selections will be displayed.

1.Classification

Model registration
Search region
Judgement conditions
Detailed conditions
Coordinate mode
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2. Select Model registration.
The Model Registration Screen for index numbers 0 to 7 will be displayed.
Use the SHIFT+Up/Down Keys to switch the index number.

Model registration

0 IT?eistration
1
2 Reference

~No o b~ w

SC:End SFT+ESC:Input image
L Index

EFT+T | :Switch

3. Move the cursor to the index number for the model to be registered and
press the ENT Key. In this example, index 0 will be used.

4. Select Registration.
The selections will be displayed.

Model registration

[HO R
Circle]NOT]

Circumference|

Polygon

Select New.
6. Select the desired figure.
Select the desired drawing mode (OR/NOT).
An arrow cursor will appear.
Up to three figures (0, 1, and 2)

can be drawn. J
Model registration ([0])
329,300

_________

2-13-(4)
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8. Draw the region to be registered as the model with the selected figure.
The figure will be registered.

Once three figures have been drawn,
Add will no longer be displayed.

Model registration
BAdd

FigureO

End TTTTTTTA

9. If additional figures are to be drawn, select Add.
10. Repeat steps 6 to 8 as necessary to create the desired shape.
11. After drawing is completed, select End.

The model will be registered.

The registered model is displayed as a thumbnail.

— Registered model

Mo|de| registration
0

A WN P

12. To register the next model, change the measurement object and press the
SHIFT+ESC Keys.

The Input Image Screen will be displayed.

Input image

B

ESC:End TRG:Inputimage

13. Press the TRIG Key to refresh the image.
14. Press the ESC Key.
The screen in (11.) will return.
15. Repeat steps 3 to 11 to register further models.

2-13-(5)
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CHECK To add models to the same index number, use the Right Key to move the cur-
sor.

Model registration
o A0 Cursor
1

2
3

16. When all models have been registered, press the ESC Key.
The settings will be registered and the screen in (1.) will return.

Correcting or Clearing Figures

1. Inthe screen for step 8 above, select the figure to be changed or cleared
using the Up and Down Keys and press the ENT Key.

Figure 0  Figure 1

Model registration ‘
Add | -

o

Figurel Bqlpeesse 4

End A

The figure for the figure number selected using the cursor will be displayed
with solid lines. The selections Correct and Clear will be displayed.

Correct
[Clear |
2. Select either Correct or Clear and press the ENT Key.

If Correct is selected, the cursor will be displayed. Correct the size and po-
sition of the figure as desired.

If Clear is selected, the selected figure will be cleared.

2-13-1-1 Deleting Models
Use this operation to delete registered models.

1. Select the model to be deleted from among the thumbnails and press the
ENT Key.

Model registration

0 ARAIA
1Bl BE]B]

Cursor

SFT+1 | :Switch
ESC:End SFT+ESC:Input image

2-13-(6)
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A list of operations will be displayed.
Registration
Reference
2. Select Delete and press the ENT Key.
A confirmation message will be displayed.

Model will be deleted.

BT [Cancel ]

3. Select Execute.
The model will be deleted and the screen in (1.) will return.

2-13-1-2 Referencing Models
Use this operation to confirm registered models.

1. Select the model to be checked from among the thumbnails and press the
ENT Key.

Model registration

OAREA
1[Bl[E|[B]B]
2[d[clid

Cursor

~No oA~ w

SFT+T | :Switch
ESC:End SFT+ESC:Input image

A list of operations will be displayed.

Registration

Reference
2. Select Reference.

The model will be displayed at the position where registered.

Reference

A

ESC:End

3. Press the ESC Key to exit this screen.
The screen in (1.) will return.

2-13-(7)
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2-13-2 Setting Search Regions

Set the region for searching for the model. The whole area of the input image
can be searched; however, accuracy can be increased by limiting the search
region.

1. Select Search region.

1.Classification

Judgement conditions
Detailed conditions

Coordinate mode

An arrow cursor will appear.

Search region 8066

......................

2. Draw a box-shaped search region.

When the bottom right coordinates are specified, the region will be set, and
the screen in (1.) will return.

2-13-(8)
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2-13-3  Setting

Set the judgement conditions for the correlation between the measurement
object and the models and the position (X, Y) where the object was detected.

Judgement Conditions

Judgement conditions

@ Range for an OK judgement

Correlation : (79[_60 : [} Correlation range (0 to 100)
Position X : <180.000>
0.000: 511.000] Range of movement of the measurement object
Position Y : 0 in the X direction (-9,999.999 to 9,999.999)
[ 0.000: 483.000] Range of movement of the measurement object
End in the Y direction (-9,999.999 to 9,999.999)

: Measurement results for the displayed image
Use these values as a reference for setting upper and lower limits.

CHECK

CHECK

2-13-(9)

Correlation

When OK condition for correlation is set between 60 and 100:
Image 0 Image 1 Image 2 Image 3

Correlation: 96
Judgement: OK

55
NG

50
NG

Position X and Position Y

Movement range in X direction
 —

Movement range in Y direction

Select Judgement conditions.

1.Classification

Model registration
Search region
Detailed conditions
Coordinate mode




Classification

Section 2-13

2.
3.

The Judgement Conditions Settings Screen will be displayed.

Judgement conditions

Correlation :79 [ 60: 1Y
Position X : 180.000

[ 0.000: 511.000]
Position Y : 250.000

[ 0.000: 483.000]

End

Make the settings.
Select End.

The settings will be registered and the screen in (1.) will return.

2-13-(10)
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2-13-4 Changing Detailed Conditions

Use this operation to change the search-related settings. Change the condi-
tions if the measurement results are unstable. Normally, however, the default
settings are sufficient.

After the settings have been changed, check that actual measurement is per-
formed correctly.

1. Select Classification.

0.Scn O=SET=
0.Camera image

1.Classification
2.

ENT:Set SFT+ESC:Edit

A list of settings selections will be displayed.

1.Classification

Model registration
Search region
Judgement conditions
Detailed conditions

Coordinate mode

2. Select Detailed conditions.
The Detailed Conditions Settings Screen will be displayed.

Detailed conditions

Interpolation : ON'V¥

Verification :OFFV

Candidate level : [ 60]
End

3. Change the settings.
4. Select End.
The settings will be registered and the screen in (1.) will return.
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CHECK The Controller performs the following 2-stage processing internally.

Rough Search Detailed Search
Searches all of the measurement Measures again using the detailed search model to
region using a rough search model. compare to the images surrounding the section with

the highest correlation.

Search

+— Section with the highest

correlation

|
Rough search model L Detailed search model

Interpolation Mode

When 2 or more models are registered to in the same index, set whether or
not to search using an auxiliary model.

Selection Meaning

ON* The registered models and auxiliary models will be used in
searches. The measurement will be more stable. Processing time,
however, will be longer.

OFF The searches will be performed with registered models only.

The asterisk (*) indicates the default setting.

HELP Aucxiliary model
Auxiliary models are models created between the registered models.
Auxiliary models are automatically created by the Controller when multiple
models have been registered to the same index number.

Number of Number of Total number of
registered models | auxiliary models | models (See note.)
2 1 3
3 6
4 6 10
5 10 15

Note Indicates the number of models when interpolation mode is set to ON.
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Search Verification and Candidate Levels

Select whether or not to perform detailed searches on models at the candidate
level or higher. If model searches are unstable, set search verification to ON

and adjust the candidate level.

Setting item

Selection/
Setting range

Details

Search verifi-
cation

OFF*

Performs a detailed search only on the image with
the highest rough correlation within the measure-
ment region.

ON

Performs a detailed search on all images at the can-
didate level or higher within the measurement
region. The measurements are more stable in com-
parison to when search verification is set to OFF.
Processing time, however, will be longer.

Candidate
level

0 to 99 (60%)

Set the correlation value for detailed search target
images. Reduce the correlation level if the model
searches are unstable. A detailed search will be per-
formed on all images above this level in the rough.

This setting item is enabled only when search verifi-
cation is set to ON.

The asterisk (*) indicates the default setting.
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2-13-5 Setting the Coordinate Mode
Select the type of coordinate values.

Before scroll:Output made using the coordinate values

- before position displacement compensation.
Coordinate mode After scroll*:Output made using the coordinate values
after position displacement compensation.

Output coordinate: Refer to 7-4 Terminology for differences between
After scroll' ¥ output coordinates.
Calibration . OFF V¥
End

ON: Output made using coordinate values set using calibration.
OFF*: Output made using Camera coordinate values.

The asterisk (*) indicates the default setting.

CHECK If the coordinate mode is changed after the judgement conditions have been

set, the measurement results will change also. Change the judgement condi-
tions to enable correct measurement.

1. Select Coordinate mode.

1.Classification

Model registration
Search region
Judgement conditions
Detailed conditions

Coordinate mode

The Coordinate Mode Settings Screen will be displayed.

Coordinate mode

Output coordinate:
After scroll' ¥
Calibration . OFFV¥

End

2. Make the settings for each item.
3. Select End.

The settings will be registered and the screen in (1.) will return.
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2-13-6 Measurement Screens

Detailed measurement values can be displayed on the screen in Monitor and
Run modes. These values are useful when adjusting measurement conditions.

This section describes what kind of information can be displayed for classifica-
tion.

SeeAlso Refer to SECTION 3 Monitor Mode and Run Mode for details on Monitor and
Run modes.

CHECK Press the SHIFT+ESC Keys on the Run Screen to access the following screen
and change Display results to Details.

0.Scn OVREN v

Image status
Freeze(Before scroll) W
Display image : Image0 ¥

| _Imagesize. : _AIV|
i | Display resuits : IBEIH 'V | :
End

Use the Up or Down Key to change to the unit for which classification is set
and the following detailed screen will be displayed.

Judgement Result

0.Scn OvREN v OK 45ms
1.Classification

Judgement result for this unit

Judge :OK Inspection region displayed in OK color for OK result and
Correlation :89 displayed in NG color for NG result.

Position X :258. iy (Figures drawn in OR mode are displayed in solid lines and
Position Y :243. 10 figures drawn in NOT mode are displayed in dotted lines.)
Index No. : O

Search coordinates

Position at candidate level or above
(Enabled only when search verification set to ON.)
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2-14 Density Defects

The Density Defect processing item is used to inspect measurement objects
using differences in density (brightness) in the measurement region.

This processing item is suitable for external inspections for defects or dirt on
unbuttoned measurement objects and defects or burrs on parts.

Example 1: Checking for Stains on Sheets

I
Defect Measurement region

Example 2: Inspecting for Defects or Burrs in O Rings

2-14-(1)
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Operational Flow

1 page 2-14-(3)

* The measurement image can be selected only when Defect (Line), (Circum), (Arc),
(Region), (Var. box) are registered under 2-14-2 Setting Measurement Regions.

ment image.

Defect (line, circumference, arc, region) page 2-14-(6)

2 page 2-14-(4) 1

3 (As required) 4 5 (As required)
Set mea- Set mea- Draw mea- Re-register Set Change
surement surement surement reference judgement detection
region. conditions. region. values. conditions. conditions.
Defect (var. box) page 2-14-(13)
(As required) 4 5 (As required)
Set measure- Set mea- Register Set Change
—>-ment condi- surement reference judgement detection
tions. region. values. conditions. conditions.
Defect (deviation) page 2-14-(26)
2 (As required) 3

Draw mea- Re-register Set
—| surement reference judgement
region. values. conditions.

Clear set
region.

page 2-14-(31)

3 page 2-14-(33)

Set
coordinate
mode.

4 page 2-14-(34)

Measure-
ment
screens
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2-14-1 Selecting Measurement Images

CHECK

When Defect (Line), (Circum), (Arc), (Region), (Var. box) is set for the inspec-
tion region, select which image will be used for measurement, the image
stored at Image 0 or the image stored at Image 1.

Select Image 0 if any one of the 8 regions has Defect (deviation) registered.
Defect (deviation) uses the image stored at Image 0 for measurement.

1. Select Density defect.

0.Scn 0=SET=

0.Camera image

1.Density defect
2.

ENT:Set SFT+ESC:Edit

The initial Density Defect Screen will be displayed.

1.Density defect

Measurement image
Select region
Coordinate mode

2. Select Measurement image.
The selections will be displayed.

Measurement image

Imagel

3. Select Image 0 or Image 1 to use either of the images stored at these lo-
cations for measurement.

4. Pressthe ENT Key.
The settings will be registered and the screen in (1.) will return.
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2-14-2

Setting Measurement Regions

Up to 8 regions can be set.

There are 6 measurement methods for density defect inspections and different
methods can be set for each region. Select the best method for the inspection.

Defect (Line, Circumference, Arc, Region)

Line

Circumference

and Arc

Region

CHECK

CHECK

Use this function to inspect for defects, blemishes, chips, or burrs on unpat-
terned measurement objects.

Select either line, circumference, arc, or region depending on the shape of the
measurement object and the inspection details.

Select line searches when inspecting for chips or burrs on a measurement
object.

Use circumference or arc searches when inspecting for chips or burrs on a cir-
cular measurement object.

Measurement
___ [ region .

Select region when inspecting the whole measurement object for defects or
blemishes. Up to 3 figures can be combined when drawing the measurement
region (box, ellipse, circle, circumference, or polygon).

Measurement region

Inspections cannot be performed correctly on measurement objects that are
patterned or marked.

The inspection is performed using changes in density and any pattern or mark
in the measurement region will be detected as a surface defect. Use the Fine
Matching inspection item to inspect regions with patterns or marks.

Use the Defect (Var. Box) processing item for measurement objects with vary-
ing measurement region sizes or positions.

Defect (Variable Box)

2-14-(4)

Use the Defect (Var. Box) processing item to adjust the measurement region
(a box) for measurement objects with varying sizes or positions to inspect for
defects.
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The upper, lower, left, and right edges of the measurement object are found.
The region inside the edges that are found will be the measurement region.

Upper edge
———Measurement region

Left edge —— + + | Right edge

Lower edge

With the edges detected, the Controller can determine where the measure-
ment object is. Even if the size and position of the measurement object
changes, the Controller can move the measurement region appropriately.

——Measurement region

onthny

B

Measurement region ——/

Defect (Deviation)

Use a Defect (Deviation) measurement to quickly measure multiple regions.

Defect (Deviation) measurement can measure other regions on the same unit
in parallel, making the total processing time shorter when multiple regions are
registered to the same unit and measured.

Example: Inspecting for Chips, Burrs, or Defects on Caps

Chips and burrs on caps are measured using a Defect (Circumference)
inspection and defects are measured using Defect (Deviation)/Circle Proximity.

Region 0
J Chips and burrs inspected using a
. Defect (Circumference) inspection.

Region 1
Internal cap defects inspected
using Defect (Deviation)/Circle
Proximity.
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2-14-2-1 Defect (Line, Circumference, Arc, and Region)

The Defect processing items are explained in this section using the Defect
(Line) processing item as an example. The same procedure can be used
for Defect (Circum, Arc, Region).

1 2 3 (As required) 4 5 (As required)
Set mea- Draw mea- Re-register Set Change
surement surement reference judgement detection
region. region. values. conditions. conditions.

STEP 1: Setting Measurement Conditions

The Controller detects defect positions using density variations in the mea-
surement region.

Set the conditions for calculating density variations in measurement regions.

Setting item Selections Details
Large defect inspec- | ON* Set to ON when inspecting for large defects
tions OFF (defects, blemishes, chips, burrs).
Small defect inspec- | ON* Set to ON when inspecting for small defects
tions OFF (defects, blemishes, chips, burrs).

Inspection of small defects will be more stable
than if the large defect inspection setting is

used.
Small defect color White Select the color of the defect to be inspected.
Black This setting is enabled only when small defect
Both* inspection is set to ON.
Density ON* Set to ON to measure for the existence of a
OFF measurement object.

The asterisk (*) indicates the default setting.
1. Select Density defect.

0.Scn 0=SET=

0.Camera image

1.Density defect

2.

The setting selections will be displayed.

1.Density defect

Measurement image
Select region
Coordinate mode
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2. Select Select region.
A list of region numbers will be displayed.

Select region
Regionl
Region2
Region3
Region4
Region5
Region6
Region7

3. Select the region number.
A list of measurement methods will be displayed.

New registration(Region0)

Defect(Circum)
Defect(Arc)

Defect(Region)
Defect(var.box)
Defect(Deviation)

4. Select the measurement method.
In this example, Defect (line) will be selected.

SeeAlso Refer to page 2-14-(4) for a guide on selecting figures.
The initial Defect (Line) Screen will be displayed.

Region0(Defect(Line))

Measurement conditions

Inspected region
Reference registration
Judgement conditions
Detailed conditions
Clear

5. Select Measurement conditions.
The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Large defect . ONV

Small defect : ONV

Small defect color : Both'¥

Density : ONV
End

6. Make the settings.
7. Select End.
The settings will be registered and the screen in (4.) will return.
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STEP 2: Drawing Measurement Regions
Draw a figure in the section to be inspected.

CHECK Do not include areas with marks and patterns in the measurement region. It
will not be possible to distinguish them from surface detects, and measure-
ment will not be performed properly.

CHECK Position detection can be performed using algorithms for detecting defects.

When a measurement region is drawn, measurement is performed for the dis-
played image and the results are registered as the reference values (X and Y
coordinates of the position where the defect was found). This position
becomes the reference position, so be sure to place the measurement object
in the correct position before drawing the measurement region.

1. Select Inspected region.

Region0(Defect(Line))
Measurement conditions

Inspected region
Reference registration
Judgement conditions
Detailed conditions

Clear

The Inspected Region Settings Screen will be displayed.

Inspected region

End

2. Select New.
A display cursor will appear.

Inspected region [0]

s oo, 64

End . ]
_________ -

3. Draw a figure in the region to be measured.
CHECK Up to 3 figures can be drawn to create a region if Defect (region) has been
selected.
4. Select End.
The settings will be registered and the screen in (1.) will return.

The measurement region and the positions where defects were located will
be displayed. The defects will be indicated by a display cursor.
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STEP 3: Re-registering Reference Values

CHECK

CHECK

CHECK

Position detection can also be performed using algorithms for detecting
defects. When a measurement region is drawn, measurement is performed for
the displayed image and the results are registered as the reference values (X
and Y coordinates of the position where both large and small defects were
found). If this function is used, however, the reference value alone can be re-
registered based on the currently displayed image.

Reference values for 2 positions can be registered, regardless of the settings
for large and small defect inspections under Measurement conditions.

Example: Inspecting Whether or Not the Measurement Object Is Always
in the Same Position

Display a measurement object in the correct position, detect a mark, and reg-
ister that position as the reference position.

I—Register the detected mark as the reference position.

The reference value can be changed to enable the following function.

Inspecting Positions from a Specified Point

Once a mark has been detected in the image currently displayed, the refer-
ence position is changed to an suitable point. Position inspection can be per-
formed by calculating the difference between this reference position and the
measurement position.

- I_ q4--- _+
B R ¢ ———— Measurement position
(mark detected as a defect)

L Reference position (changed to a suitable point)

If the measurement region is changed, the reference values return to the
default setting.
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1. Select Reference registration.

Region0(Defect(Line))
Measurement conditions
Inspected region
Judgement conditions
Detailed conditions
Clear

A display cursor will appear at the position where a large defect was found.

Reference position for large defect

Reference registration

Measurement region_4| JFd

251,184

ENT:Set T | <—:Move

2. Use the Up/Down/Left/Right Keys to move the cursor to change the ref-
erence position.

3. Pressthe ENT Key.
A display cursor will appear at the position where a small defect was found.

— Reference position for small defect

Reference registration
251,200

-+

ENT:Set T | <—:Move

4. Use the Up/Down/Left/Right Keys to move the cursor to change the ref-
erence position and Press the ENT Key.

The settings will be registered and the screen in (1.) will return.
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STEP 4: Setting Judgement Conditions

Set the conditions for determining defects. Set a value between 0 and 255 as
the OK judgement value for the measurement conditions set in step 1. The
defect value will be higher the clearer the defect. Measure several samples
and set the judgement conditions while referring to the measurement results.

Judgement conditions

Large defect
Small defect
Density Max.
Density Min.

End

1280 |
128P 301
2500255 |
180p 0]

L]

Set the upper limit for an OK judgement.
(The lower limit is fixed to 0.)
Example: When judgement value set to 30:

Measurement results in the range 0 to 30
will give an OK judgement.

- Measurement result for the displayed image
Use as a reference for setting conditions.

1. Select Judgement conditions.

Region0(Defect(Line))

Inspected region

Clear

Measurement conditions

Reference registration

Judgement conditions

Detailed conditions

The Judgement Conditions Setting Screen will be displayed.

Large defect 128[Ed]

Small defect 128[ 30]

Density Max. 250[255 ]

Density Min. 180[ 0]
End

2.  Make the settings.

Select End.

The settings will be registered and the screen in (1.) will return.

STEP 5: Changing Detection Conditions

To shorten measurement processing time, change the conditions for detecting
defects. The greater the element size and comparing pitch, the shorter the
processing time. However, the accuracy of the measurement will decrease.

Once the element size or comparing pitch setting has been changed, perform
measurements to check that they can be performed correctly.
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1. Select Detailed conditions.

Region0O(Defect(Line))

Measurement conditions
Inspected region
Reference registration
Judgement conditions
Detailed conditions

The Detailed Conditions Settings Screen will be displayed.

Detailed conditions

Elementsize  :[10]
Comparing pitch: [ 1]

End

2. Set the element size and comparing pitch.
Select End.
The settings will be registered and the screen in (1.) will return.

CHECK Method for Judging Defects

When a measurement region is drawn, rectangular areas called elements
are created automatically. The average densities in these elements are
calculated and compared to the average densities of surrounding elements
as the elements are moved across the measurement region. The differenc-
es in the average densities of the elements are called the defect values.
The defect values for all elements are calculated, and if the largest defect
value is equal to or greater than the judgement condition, a defect will be
detected for the measurement region.

Example: Defect (Line)

Element size (4 to 80)
Default setting is 10.

Element Measurement region

Compa'ring pitc'h (1to 6)
Default setting is 1.

The largest difference is taken as
the defect value for the element.

HELP Element Size
Determine the element size according to the size of the defect to be detect-
ed. Detection will be more sensitive (and the processing time longer) if the
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element size is reduced and less sensitive (and the processing time short-
er) if the element size is increased.

Example
1) 2
Element
Defect —— L : ;

Strong<—> Weak

L
If density that is not part of the defect is included in the calculations as
shown in (2), the differences with areas that are not part of the defect will
be reduced. In other words, the more the background is included in the el-
ement, the weaker the sensitivity will be.

HELP Comparing Pitch

Determine the comparing pitch based on the size of the defects and the
size of the elements. The larger the comparing pitch, the shorter the pro-
cessing time will be.

« If the element size is larger than the defect size, set a smaller compar-
ing pitch. To find line-shaped defects, set it to about 1 or 2.

« Ifthe defect size is larger than the element size, set a somewhat larger
comparing pitch. If the comparing pitch is too small, comparisons will
be made for elements on the edges of defects, reducing the defect val-
ue.

CHECK Differences That Depend on the Shape of the Region
Shape of region Element size Comparing direction
Line, circumfer- Element Left, right
ence, or arc size
defects - R T
1==3 4 Depends on o e
(- I measurement
+--1 ¥ region size
Region defects Up, down, left, right
Element Co
size k-
7¢ Element size }“‘ij"“
2-14-2-2 Defect (Variable Box)

The Defect (Variable Box) measurement method measures defects while

adapting

the measurement region to suit measurement objects with inconsis-

tent sizes and positions.

First, the upper, lower, left, and right edges of the measurement object are

located.

The area within the edges becomes the measurement region.The

location of the measurement object can be determined using the edge detec-
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tion points so the measurement region can be adapted to suit if the size or
position of the measurement object changes.

SeeAlso Refer to page 2-14-(4).

1 2 3 (As required) 4 5 (As required)
Set mea- Set mea- Register Set Change
surement surement reference judgement detection
conditions. region. values. conditions. conditions.

STEP 1: Setting Measurement Conditions
Set the conditions for calculating density changes in measurement regions.

The settings are the same as for Defect (Line, Circum, Arc, and Region),
except for the measurement direction.

SeeAlso Refer to page 2-14-(6).

Measurement Application

direction

Box [— Measurement region
Select to detect the defects for
the whole measurement region. +
Calculates the variation in den- | — ]
sity in the X direction and Y +1 ¥
direction. | ]

R S !

X line — Measurement region
Select to detect defects or burrs ‘
in the upper or lower section of | ,_..__Jl __ A,
the measurement region. + — +
Refer to page 2-14-(19). Lo oo i
Calculates the variation in den-
sity in the X direction.

Y line M .
Select to detect defects or burrs —— Measurement region
in the right or left section of the - J+“';
measurement region. ' 1 :

Refer to page 2-14-(20). _;_ _i_
Calculates the variation in den- ! ,
sity in the Y direction. i :

e 7
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1. Select Density defect.

0.Scn 0=SET=

0.Camera image

1.Density defect
2.

ENT:Set SFT+ESC:Edit

The settings selections will be displayed.

1.Density defect

Measurement image
Select region
Coordinate mode

2. Select Select region.
A list of regions will be displayed.

Select region
Regionl
Region2
Region3
Region4
Region5
Region6
Region7

3. Select the region number.

A list of measurement methods will be displayed.

New registration(Region0)

Defect(var.box)

Defect(Deviation)

4. Select Defect (var. box).
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The initial Defect (var. box) screen will be displayed.

Region0(Defect(var.box))

Left edge

Upper edge

Right edge

Lower edge
Reference registration
Judgement conditions
Detailed conditions
Clear

5. Select Measurement conditions.

The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Direction . BoxV¥

Large defect . ONV

Small defect . ONV

Small defect color : Both'W

Density : ONV
End

6. Make the settings.
Select End.

The settings will be registered and the screen in (4.) will return.

STEP 2: Drawing the Measurement Region

The measurement region is drawn by specifying the upper, lower, left, and
right edges of the measurement object. If even one of the edges cannot be
located, the judgement result will be NG.

Left edge

Uppelr edge Measurement

Tt

-i-—— Right edge

Lower edge

When one of the edges is selected, the settings for the conditions for the
selected edge will be displayed. In this example, the settings for the left edge
will be explained. Make adjustments as necessary when setting conditions for
the upper, lower, and right edges.
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CHECK

Set the edge detection conditions.
Set the direction for the edge search and the density changes.

Left edge

Direction for edge detection: —, «, T, {

Direction : -> ¥
Color : Light—»>Dark ¥ |

End Density change: Light—Dark, Dark—Light

Combining Edge Detection Directions
Set a combination of upper, lower, right, and left edge detection directions
that surround the area to be measured.

Correct Incorrect
Upper edge Upper edge
+ +
Left edge —»+ +<4—Right edge Left edge —>+ + ¢ Right edge
% ;
Lower edge Lower edge

a) Select Left edge.

Region0(Defect(var.box))

Measurement conditions

Upper edge

Right edge

Lower edge
Reference registration
Judgement conditions
Detailed conditions
Clear

The initial setting screen for the left edge will be displayed.

Left edge

Measurement conditions
Region

Detailed conditions

b) Select Measurement conditions.
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The Measurement Conditions Settings Screen will be displayed.

Left edge

Direction : sl 4
Color : Light—DarkV¥

End

c) Select the detection conditions for the left edge.
d) Select End.
The settings will be registered and the screen in (a) will return.
2. Drawing the Edge Detection Region
Draw a region that includes the edge.

Correct Incorrect

L The edge is not in the region.

a) Select Region.

Left edge

Measurement conditions
0
Detailed conditions

The Region Settings Screen will be displayed.

Left edge
230,256
e e - - - I‘
b) Draw a box-shaped region.
CHECK The only figure that can be drawn is a box.
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When the bottom right coordinates are specified, the region will be set,
and the screen in (a) will return.
CHECK Use the following procedure to fix the measurement region.
« To measure defects in measurement objects with variable widths only:

Draw the edge detection region so that the measurement region Y co-
ordinates will remain the same for both the upper and lower edges.
The upper and lower edges will always have these edge points.

( Upper edge region)

100,100 /= 300,100

( Left edge region )——+ N 1:-—( Right edge region)

100,410 —/ 300,410

( Lower edge region)

The measurement region will adjust to the right
and left edges only before measurement is performed.
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« To measure defects in measurement objects with variable heights
only:

Draw the edge detection region so that the measurement region X co-
ordinates will remain the same for both the left and right edges. The
left and right edges will always have these edge points.

(Upper edge region)

20,100 —\ |— 450,100

( Left edge region ) ( Right edge region)

PR,
B SR

20,410 —1 N— 450,410

-~

( Lower edge region)

7

The measurement region will adjust to the upper
and lower edges only before measurement is performed.

+ "
L o4
Lo e

o+ L

« To Measure Defects and Burrs in the Upper Section of Measurement
Regions with Variable Widths Only:

Draw the edge detection region so that the measurement region Y co-
ordinates will remain the same for both the upper and lower edges.
The upper and lower edges will always have these edge points.

Note Specify X line under Measurement conditions/measurement direc-

tion.
(Upper edge region)
100, 95—\ /— 470, 95
Defect or burr
C Lower edge region) s
100, 245——F—— ----—+------ —1——470, 245
B N
( Left edge region ) J \—( Right edge region)

* To Measure Defects and Burrs in the Left Section of Measurement Re-
gions with Variable Heights Only:

Draw the edge detection region so that the measurement region X co-
ordinates will remain the same for both the left and right edges. The
left and right edges will always have these edge points.
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Note Specify Y line under Measurement conditions/measurement direc-
tion.

( Left edge region ) ( Right edge region)

200, 100
70, 100—\\ I~

——( Upper edge region)

P
'
'
'
'
-
Lo

E"‘l—— Lower edge region
— )

/
70, 390J ‘ \—200, 390

Defect or burr

.....+.-...

R

Changing Detailed Conditions as Required

Change the detailed conditions when the measurement results are unsta-
ble. (Normally, these conditions can be left on the default settings.) After
changing the settings, perform an object measurement to check that mea-
surement can still be performed correctly.

a) Select Detailed conditions.

Left edge

Measurement conditions
Region

Detailed conditions

The Detailed Conditions Settings Screen will be displayed.

Left edge

Edge level :[ 50]%
Noise level : [ 20]
Noise width: [ O]pix
Offset width: [ O]pix

End

b) Move the cursor to the condition to be changed and change the set-
ting.

c) Select End.
The settings will be registered and the screen in (a) will return.
Press the ESC Key to return to the initial screen for Defect (var. box).

Edge Level

Set a density change level between 0 and 100 that will indicate the edge. Nor-
mally, the default setting of 50% will be fine.

The edge is normally detected as follows:
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2-14-(22)

1. The density distribution of the whole measurement region is calculated.

The density difference between the lowest and highest density value be-
comes 100%.

3. The point where the edge level density change is detected becomes the
edge.

100%--- - pomgs------- Maximum density value
50% ---m----------- Edge level
0% -¥%------------ Minimum density value

Noise Level

Set a noise level between 0 and 255 to assist the determination of edges. The
maximum density and minimum density within the edge detection area is cal-
culated and if the difference between the two values is less than the noise
level, then the Controller determines that there is no edge. Normally the
default setting of 20 is sufficient. Adjust this to a higher value, however, if noise
is causing false edges to be detected.

(Within the edge detection region)

Max. density - min. density < noise level - no edge —» NG measurement
result

Max. density - min. density > noise level - Edge — Used for measurement

Example: When noise level is set to 30

Edge i !
detection—; '
region = !
*********** Max. density 60
60 — 15 > 30
) ) Edge detected so
”””””” Min. density 15 measurement performed
Edge Rt
detection—! '
region mmmmee- - )
Max. density 25 25 — 10 < 30
Min. density 10 Processed as no edge detected.
Measurement result: NG
Noise Width

Set the noise width between 0 and 255 to evaluate noise.

If the density distribution from the position where the edge was first detected
falls to below the edge level within the noise width range, the detected point is
judged as noise. Normally the default noise width setting of 0 is sufficient. If
noise is causing incorrect detection, make this value higher.
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Example
Edge detection point
1 If the density falls below the
+ ””” edge level within the set range,
Measurement—: * ' the detected edge is
region determined to be noise.
50%- - ---- Edge level
Offset Width

Set the adjustment width (in pixel units) for the detected edge position. Set a
value between -511 and 511.

The default setting is 0, which means measurement will start from position

where the edge is detected.
Offset width —\_‘:

Edge detection point —+
Left and right edges: Set the offset width on the X axis.

Upper and lower edges: Set the offset width on the Y axis.

X axis

- — +

Y axis

+

Example: To Measure from 2 Pixel-widths Inside the Edge Detection Point
The value inside the brackets is the offset width.

Upper edge (2)
|

_L _____ ,— Measurement region

|
+---

Leftedge (2) — — Right edge (-2)

|

Lower edge (-2)

CHECK The display cursor, which indicates the edge detection point, will also appear
at the set offset width position.

STEP 3: Registering Reference Values

Position detection can also be performed using algorithms for detecting
defects. Register the reference values when performing position detection.
The following reference values must be registered:

The X and Y coordinates of the position found as the large defect
The X and Y coordinates of the position found as the small defect

CHECK Reference values for 2 positions can be registered, regardless of the settings
for large and small defect inspections under Measurement conditions.

2-14-(23)
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CHECK

2-14-(24)

Example: Inspecting Whether or Not the Measurement Object Is Always
in the Same Position

Display a measurement object in the correct position, detect a mark, and reg-
ister that position as the reference position.

I—Register the detected mark as the reference position.

The reference value can be changed to enable the following function.

Inspecting Positions from a Specified Point

Once a mark has been detected in the image currently displayed, the refer-
ence position is changed to an suitable point. Position inspection can be per-
formed by calculating the difference between this reference position and the
measurement position.

- I_ q4--- _+
28 I ¢ ———— Measurement position
(mark detected as a defect)

L Reference position (changed to a suitable point)

1. Select Reference registration.

Region0(Defect(var.box))

Measurement conditions
Left edge

Upper edge

Right edge

Lower edge

Judgement conditions
Detailed conditions
Clear

A display cursor will appear at the position where a large defect was found.

Reference position for large defect

Reference registration
251,184

Measurement region

ENT:Set T | <—:Move
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2. Use the Up/Down/Left/Right Keys to move the cursor to change the ref-
erence position.

3. Pressthe ENT Key.
A display cursor will appear at the position where a small defect was found.

Reference position for small defect

Reference registration
251,200

ENT:Set T | <—:Move

4. Use the Up/Down/Left/Right Keys to move the cursor to change the ref-
erence position as for large defects and Press the ENT Key.

The settings will be registered and the screen in (1.) will return.

STEP 4: Setting Judgement Conditions

Set the conditions for determining defects. Set a value between 0 and 255 as
the OK judgement value. Measure several samples and set the judgement
conditions while referring to the measurement results.

Judgement conditions

Large defect | Set the upper limit for an OK judgement.

Small defect (The lower limit is fixed to 0.)

Density Max. Example: When judgement value set to 30:

Density Min. Measurement results in the range 0 to 30 will
End give an OK judgement.

() :Measurement result for the displayed image
Use as a reference for setting conditions.

1. Select Judgement conditions.

Region0(Defect(var.box))

Measurement conditions
Left edge

Upper edge

Right edge

Lower edge

Reference registration
Detailed conditions
Clear

2-14-(25)
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The Judgement Conditions Settings Screen will be displayed.

Large defect @ 128[JEM|
Small defect : 128[ 30]

Density Max. : 250[255 ]
Density Min. : 180[ 0]

End

2. Change the settings.
3. Select End.
The settings will be registered and the screen in (1.) will return.

STEP 5: Changing Detection Conditions

To shorten measurement processing time, change the conditions for detecting
defects. The greater the element size and comparing pitch, the shorter the
processing time. However, the accuracy of the measurement will decrease.

Once the element size or comparing pitch setting has been changed, perform
measurements to check that they can be performed correctly.

SeeAlso Refer to Element Size and Comparing Pitch on page 2-14-(12).
1. Select Detailed conditions.

RegionO(Defect(var.box))

Measurement conditions
Left edge

Upper edge

Right edge

Lower edge

Reference registration
Judgement conditions
Detailed conditions

The Detailed Conditions Settings Screen will be displayed.

Detailed conditions

Element size  :[10]
Comparing pitch: [ 1]

End

2. Set the element size and comparing pitch.
3. Select End.

The settings will be registered and the screen in (1.) will return.

2-14-2-3 Defect (Deviation)

2 (As required) 3

Draw mea- Re-register Set
surement reference judgement
region. values. conditions.
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STEP 1: Drawing Measurement Regions
Draw a figure in the section to be inspected.

CHECK Do not include areas with marks and patterns in the measurement region. It
will not be possible to distinguish them from surface detects, and measure-
ment will not be performed properly.

CHECK Position detection can be also performed using algorithms for detecting
defects.

When a measurement region is drawn, measurement is performed for the dis-
played image and the results are registered as the reference values (X and Y
coordinates of the position where the defect was found). This position
becomes the reference position, so be sure to place the measurement object
in the correct position before drawing the measurement region.

1. Select Density defect.

0.Scn 0=SET=
0.Camera image

1.Density defect

2.

ENT:Set SFT+ESC:Edit

The settings selections will be displayed.

1.Density defect

Measurement image
Select region
Coordinate mode

2. Select Select region.
A list of region numbers will be displayed.

Select region
Regionl
Region2
Region3
Region4
Region5
Region6
Region7

3. Select the region number.
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A list of measurement methods will be displayed.

New registration(Region0)

Defect(Deviation)

4. Select Defect (Deviation).

The initial Defect (Deviation) Screen will be displayed.

Region0(Defect(Deviation))

Inspected region
Reference registration
Judgement conditions
Clear

5. Select Inspected region.
The selections will be displayed.

Inspected region
Box

Circle proximity|

6. Select Box or Circle proximity.

In this example, Circle proximity is selected.

The Inspected Region Settings Screen will be displayed.

Inspected region

End

2-14-(28)
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7. Select New.
A display cursor will appear.

Inspected region [0]
255,241

End

Draw a figure in the region to be measured.
9. Select End.
The settings will be registered and the screen in (4.) will return.

The measurement region and the positions where defects were located will
be displayed. The defects will be indicated by a display cursor.

STEP 2: Re-registering Reference Values

CHECK

Position detection can also be performed using algorithms for detecting
defects. When a measurement region is drawn, measurement is performed for
the displayed image and the results are registered as the reference values (X
and Y coordinates of the position where the defect was found). If this function
is used, however, the reference value alone can be re-registered based on the
currently displayed image.

Example: Inspecting Whether or Not the Measurement Object Is Always
in the Same Position

Display a measurement object in the correct position, detect a mark, and reg-
ister that position as the reference position.

I—Register the detected mark as the reference position.

The reference value can be changed to enable the following function.

Inspecting Positions from a Specified Point

Once a mark has been detected in the image currently displayed, the refer-
ence position is changed to an suitable point. Position inspection can be per-
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formed by calculating the difference between this reference position and the
measurement position.

- I- q4--- _+
B R ¢ ——— Measurement position
(mark detected as a defect)

L Reference position (changed to a suitable point)

CHECK If the measurement region is changed, the reference values return to the
default setting.

1. Select Reference registration.

Region0(Defect(Deviation))

Reference registration
Judgement conditions
Clear

A cursor will appear at the position of the defect.

Measurement
|_ region

Reference registration

Reference position

,184

ENT:Set T | <—:Move

2. To change the position, use the Up/Down and Right/Left Keys to move
the cursor.

3. Pressthe ENT Key.
The setting will be registered and the screen in (1.) will return.

STEP 3: Setting Judgement Conditions

The Controller uses the density deviation of each element in the measurement
region to determine if a defect exists. Set a deviation value between 0 and 127
for an OK judgement.

If the density deviation of all elements is at or below the set value, the judge-
ment result will be OK. If even one of the elements exceeds the value, the
judgement result will be NG.

Measure several samples and use those measurement results as a reference
for setting the judgement conditions.
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SeeAlso Refer to page 2-14-(12) for information on elements.
1. Select Judgement conditions.

RegionO(Defect(Deviation))

Inspected region
Reference registration
Judgement conditions

The Judgement Conditions Settings Screen will be displayed.

Judgement conditions

Density deviation 127]

End

O . Measurement result for the displayed image.
Use as reference for setting conditions.
2. Set a density deviation value.
3. Select End.
The settings will be registered and the screen in (1.) will return.

2-14-2-4 Clearing Set Regions

The clear operation is performed separately for each region.

1. Select the number of the region to be cleared.

Select region
Regionl
Region2
Region3
Region4
Region5
Region6
Region7

A list of selections will be displayed.

Example: Clearing region for Defect (line) measurement

Measurement conditions
Inspected region
Reference registration
Judgement conditions
Detailed conditions
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2. Select Clear.
A confirmation message will be displayed.

Region will be cleared.

3. Select Execute.
The region will be cleared and the screen in (1.) will return.
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2-14-3 Setting the Coordinate Mode

Select the type of coordinate values.

Before scroll:Output made using the coordinate values
before position displacement compensation.

Coordinate mode

After scroll*:Output made using the coordinate values after
position displacement compensation.

Calibration

End

Output coordinate: ; .
After scroll ¥ Refer to 7-4 Terminology for differences between

output coordinates.

: OFFV¥

ON: Output made using coordinate values set using calibration.
OFF*: Output made using Camera coordinate values.

The asterisk (*) indicates the default setting.

CHECK

If the coordinate mode is changed after the judgement conditions have been
set, the measurement results will change also. Change the judgement condi-
tions to enable correct measurement.

1. Select Density defect.

0.Scn 0=SET=
0.Camera image

1.Density defect

2.

The settings selections will be displayed.

1.Density defect

Measurement image
Select region
Coordinate mode

2. Select Coordinate mode.
The Coordinate Mode Settings Screen will be displayed.

Output coordinate:
After scroll' ¥
Calibration : OFFVY

End

3. Make the settings for each item.
4. Select End.

The settings will be registered and the screen in (2.) will return.
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2-14-4 Measurement Screens

SeeAlso

CHECK

Detailed measurement values can be displayed on the screen in Monitor and
Run modes. These values are useful when adjusting measurement conditions.

This section describes what kind of information can be displayed for density
defect inspections.

Refer to SECTION 3 Monitor Mode and Run Mode for details on Monitor and
Run modes.

Press the SHIFT+ESC Keys on the Run Screen to access the following screen
and change Display results to Details.

0.Scn OVREN v

Image status
Freeze(Before scroll) W
Display image : Image0 ¥

| _Imagesize. : _AIV|
i | Display resuits : IBEIH 'V | :
End

Use the Up or Down Key to change to the unit for which density defect inspec-
tion is set and the following detailed screens will be displayed.

Use the SHIFT+Right or Left Keys to switch in order between the two
screens.

Measurement Region and Position Display

2-14-(34)

0.Scn OWRUN ¥ 45ms

1.Density defect Judgement result for this region

|
Judge: Nl

OIII |_Inspection region displayed in OK
color for OK result and displayed in

NG color for NG result.

Defect position

Region number
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Numeric Display
The measurement values for each region are displayed in a list.
0.Scn OVREN v 45ms

1.Density defect
Large Small Min. Max. Devil—Large: Large defect

N 255 | Small:  Small defect
100 Min.: Minimum density
Max.: Maximum density
Devi: Density deviation

NG regions are highlighted.

rm—NodwNREO

Region number

2-14-(35)
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2-15 EC Defect

The EC Defect processing item enable detecting with great accuracy minute
defects or defects with low contrast on circle- or line-shaped measurement
objects.

Rubber packing or other items that may have distorted shapes can be stably
detected.

Example: Detecting defects or burrs on O rings

Edge-extracted image

= Circles

7
Defect

These images are recognized as circles,
even if they are slightly out of shape.

HELP Refer to 7-4 Terminology for information on echo codes (EC).

2-15-(1)
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Operational Flow

1 page 2-15-(3)

~— T
Select mea-

surement

image.
2 page 2-15-(5)

Extract

edges.

Removing circles page 2-15-(10)
page 2-15- . .

3 (8) 1 2 (Asrequired) (3 5 (As required)

Set Set the Select Set Set circle Change

removal circle color. search ON removal radius. the latitude

regions. ‘ OO’FSFearCh region. of angle.

Removing lines page 2-15-(19)
1 2 (As required)

Set the
| | removal
region.

Removing lines with line angle specified page 2-15-(23)

Set the con-
ditions for
extracting
lines.

1 2
Set the Set the
—|removal direction.
region.
4 (As required) page 2-15-(30)

Check the

removal

image.

page 2-15- When defect detection is selected page 2-15-(32)

5 1@

Clear the

removal
region. page 2-15-(28)

inspection | page 2-15-(46'

derm g
Set the etthe Set the
inspection meafure-d_ inspection Clear the
regions. g:)e]ns.con - region. region.
With labeling selected page 2-15-(35)
Set binary SEt the Set Set
|, |levels. measure- inspection judgement
ment condi- region. conditions.
tions.
When gravity and area is selected page 2-15-(40)
5 (As required)
Set binary Et%tatgﬁr o Set Set Change
page 2- 15" |levels. ment con- inspection judgement pixel
6 (47) ditions. region. conditions. skipping.
Set coordi-
nates
mode.

7 page 2-15-(48)

Measure-
ment
screens
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2-15-1 Selecting Measurement Images

This section describes how to select the image stored at either Image O or
Image 1 as the image for measurement.

CHECK The edges are extracted for the image number selected here and this image is
then stored at the other image number. Set Change Filtering as the next pro-
cessing item to use this image for measurement for units after the unit for
which EC defect inspection was set. Then store the image stored in the image
buffer to Image 0 or Image 1.

When Image 0 Is Selected as Measurement Image

Image

0 0.Scn 0=SET=
Edge extracting 0.Camera image

~ 1.ECM search
: 2.Change filtering

Edge-extracted image )
Ilmage sto?ed tﬁ Imagell. g 3.Binary defect
4.
Image 1 to be used for

measurement
Reads image again from image buffer.

1. Select EC defect.

0.Scn 0=SET=

0.Camera image

1.EC defect
2.

ENT:Set SFT+ESC:Edit

The initial screen for EC defect inspection will be displayed.

Measurement image

Extract edges
Removal regions
Removal image
Inspected regions
Coordinate mode

2. Select Measurement Image.
The selections will be displayed.

Measurement image

Imagel

3. Select which image will be used for measurement, the image stored at Im-
age 0 or the image stored at Image 1.
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4. Pressthe ENT Key.
The settings will be registered and the screen in (1.) will return.
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2-15-2 Extracting Edges

EC defect inspection is performed for images for which the edges have been
extracted.

Adjust the upper and lower levels for edge extracting if there is low contrast
between the measurement object and the background and to remove noise.

Upper and Lower Limits

Set the level to which the background will be cut from the edge-extracted
image. The levels can be set between 10 and 255 (default 100:255).

Areas with a density above the lower limit will become the edge of the mea-
surement object. Refer to the following examples and adjust the upper and
lower limits.

Example: Cannot Find Edges Due to Low Contrast
Edge-extracted image

Reduce lower limit.

Cannot find edges

Example: To Remove Noise
Edge-extracted image

Increase lower limit.

: »

Example: Other Edges Clearly Extracted But Cannot Find Desired Mark
Edge with Stability

Low contrast with background

Edge-extracted image

Reduce upper limit.

»

The edges of low
contrast sections also
clearly extracted.

High contrast with background

Mask Size

The mask size function is used when searching for edges to judge edges
using peripheral information. Select how much peripheral pixel information to
use. The selections are 5 x 5 (default) or 3 x 3.
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CHECK

CHECK

SeeAlso

This setting will be enabled only if Frame/Field under Camera image is set to
Frame. If set to Field, the effect will remain the same as if 5 x 5 is selected
even if 3 x 3 is selected.

Example: Select 3 x 3

O Information from the surrounding 9 pixels is
oc used to determine whether or not the
center pixel is the edge. (1 square = 1 pixel)

The greater the mask size, the more the variations in surrounding pixels can
be absorbed. Select 5 x 5 to ignore uneven edges.

»

This function is even more effective if smoothing is used.
Refer to 2-1 Inputting Camera Images and 2-4 Filtering Again (where smooth-
ing can be set to be executed twice).

Select 3 x 3 to detect small defects or burrs. If 5 x 5 is selected, the edges
might be absorbed as uneven edges and defects may not be detected.

[3x3]

»

[5%5]

1. Select Extract edges.

1.EC defect

Measurement image

Extract edges
Removal regions
Removal image
Inspected regions
Coordinate mode
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The screen for setting edge extracting levels will be displayed.
Lower limit 1 r Upper limit
Extract edges _':'I
Upper[255]
Lower[100]
Mask:5x5v¥
OK

1 | «<— :Change ENT:OK ESC:Back

2. Set the upper and lower limits.

Right Key: Increases the lowest digit by one.
SHIFT+Right Keys: Increases the value 10 times faster.
Left Key: Decreases the lowest digit by one.

SHIFT+Left Keys:  Decreases the value 10 times faster.
Up and Down Keys: Switches between setting items.
3. Select the mask size.
4. Pressthe ENT Key.
The settings will be registered and the screen in (1.) will return.
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2-15-3 Setting Removal Regions
Set the figures to be removed. The figures can be chosen separately for each
region.
The inspection target can be limited to the defect if the outline of the measure-
ment object or other regions are set to be removed.

Original image

. Defect

Set the figures to be removed. Removal
processing is set for an edge-extracted image.

Removal region 0

Remove top edge.

Removal region 1 Removal region 2

Remove left edge. Remove right edge.

Removal region 4

A circle of this size wil
A be removed.

Removal region 3

Remove bottom edge.

Inspection is performed for inspection regions 0
to 7 for the “removal image,” i.e., the image from
which the set shapes have been removed.

See 2-15-4 Checking
the Removal Image to
check the results.
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The following 3 types of figures can be set for removal.

Up to 8 regions can be set and figures can be chosen separately for each
region.

Figure Details
Circle Removes only circles of the specified size from the edge-
extracted image.

With EC algorithms, removal processing is not affected if the
shape of the circles differs slightly.

——— Areas different to

/ circles are detected
as defects.

=

Circles are removed.

Line Lines with the most common edge code (direction) are removed
from the edge-extracted image.

Lines with same edge
I code are removed.

Lines with difference edge
——codes are detected as
defects.

Oriented line The line direction and the permissible range are set and only lines
within the permissible range are removed from the edge-
extracted image.

Example: Removing straight lines at 180° +10°
V. .-<X+10°

180° ¢———<—+

A T/ -10°

_——Lines with edge codes in
— permissible range removed.

. Section outside permissible
range detected as defects.
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2-15-3-1 Removing Circles

Circles are detected using edge codes. To remove circles of a different size,
set the removal region for each size.

As required As required
1 2 ( q ) 3 4 5 ( q )
Set the Select Set Set circle Set the
circle color. search ON removal radius. latitude of

or search region. angle.

OFF.

HELP Circle Extracting Algorithms Using Edge Codes

Original image

Circle: Black

—— Background:
White

1. An edge code image is found.
Edge codes indicate the edge directions (arrows in the diagram).

If the circle is white and the background is black, the arrows will be in the
opposite direction.

x*“k
. 0
v Y
X

- 57

2. The center of the circle is found.

The center of the circle is calculated using the points of intersection from
lines running at right angles to the left of the direction indicated by the edge
code.

The center of the circle is determined by using the most common point of
intersection from the edge codes. This means that the approximate center
of a circle can be found even if the shape is not a perfect circle, e.g., an
ellipse or a circle with a defect.
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3. Edge points on the circumference are found.
Points that fulfill the following two conditions are detected as edge points.
¢ The point is within a fixed distance range from the center.
* The edge code is at 90° from a vector from the center.

Edge code
¥,
_J\.—Vector from the center
\ .
N, oo~

4. The points detected as edges on the circumference are removed.
Figure That Was Removed

STEP 1: Setting the Circle Color
Set the color of the circle to be removed.

Circle color
Select whether the circle color is white or
black compared to the background.
(Black*, white, both)
Circle color . Blackw¥

End The asterisk (*) indicates the default setting.

1. Select Removal regions.

1.EC defect

Measurement image
Extract edges
Removal image
Inspected regions
Coordinate mode
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A list of regions will be displayed.

Removal regions

Regionl
Region2
Region3
Region4
Region5
Region6
Region7

2. Select the number of the region to be removed.
A list of figures will be displayed.

Circle

Line
Oriented line
3. Select Circle.

The initial screen for circle removal regions will be displayed.

Circle color

Search conditions
Removal region
Radius

Latitude of angle
Clear

4. Select Circle color.
The initial Removal Conditions Settings Screen will be displayed.

Circle color

Circle color . BlackV¥

End

5. Set the circle color.
6. Select End.
The settings will be registered and the screen in (3.) will return.

STEP 2: Selecting Search ON or Search OFF

Change the circle search to ON (execute) if the position of the circle is not
fixed. Circles that fit the conditions can be searched for and removed from the
removal region.

Set the circle search to OFF (default) if the position of the measurement object
is fixed or if position displacement compensation is set and the circle is com-
pensated to a fixed position. If circle search is set to OFF, specify the center
position of the circle under Radius.
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SeeAlso Refer to STEP 4: Setting the Radius of the Circle on page 2-15-(16) for infor-
mation on setting the radius.

1. Select Search conditions.

Removal region0(Circle)

Circle color

Search conditions

Removal region
Radius

Latitude of angle
Clear

The Search Conditions Settings Screen will be displayed.
2. Select whether or not to execute a circle search.

ON: Execute

OFF: Not execute

Search conditions

Circle Search : OFF ¥

End

3. Select End.
The settings will be registered and the screen in (1.) will return.

STEP 3: Setting Removal Regions

Circles that match the removal conditions within the removal region set here
will be removed.

CHECK When edges are extracted, the pixels at the edges of the screen cannot be
processed accurately. Do not include the outer edges of the screen when set-
ting the removal region.

chiezn S_IZT Filter size of 5 x 5 Filter size of 3 x 3

pixels .

— -2 pixels -1 pixel

e

484 iI¥ L 4 L
pixels i : : 1

Valid range: Valid r'ange: Valid ralnge:

(0,0) to (511,483) (2,2) to (509,481) (1,1) to (510,482)

Each time the image is filtered, the range of inaccurate pixels will be increased
further. For example, if filtering is performed twice, the valid range will be
reduced as follows:

Filter size of 5 x 5: -2 pixels x 3 = -6 pixels
Filter size of 3 x 3: -1 pixel x 3 = -3 pixels
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(Filtering is also performed once in edge extraction, so filtering is actually per-
formed a total of three times.)

1. Select Removal region.

Removal region0(Circle)

Circle color
Search conditions
Radius

Latitude of angle
Clear

The Removal Region Settings Screen will be displayed.

Removal region

2. Select New.
. Select the desired figure.
4. Select the desired drawing mode (OR/NOT).
An arrow cursor will appear.

Up to three figures (0, 1, and 2)
can be drawn. |

Removal region [0]
436,385

”

5. Draw the figure in the circle removal region.
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The figure will be registered.

Removal region

A

Figure
End

Once three figures have been drawn,
Add will no longer be displayed.
6. If additional figures are to be drawn, select Add.
7. Repeat steps 3 to 5 as necessary to create the desired shape.
After drawing is completed, select End.
The measurement region will be registered and the screen in (1.) will re-
turn.

CHECK Figures drawn using OR mode are displayed with solid lines and figures drawn
using NOT mode are displayed with dotted lines.

,—Figure 1 (drawn using OR)

_.--+._— Figure 2 (drawn using NOT)

|_| \\_/,'
|— Figure 3 (drawn using OR)
Correcting or Clearing Figures

1. Inthe screen for step 5 above, select the figure to be changed or cleared
using the Up and Down Keys and press the ENT Key.

Figure 0 Figure 1

Removal region
Add -

Figure|
End

The figure for the figure number selected using the cursor will be displayed
with solid lines. The selections Correct and Clear will be displayed.

Correct

2. Select either Correct or Clear and press the ENT Key.

If Correct is selected, the cursor will be displayed. Correct the size and po-
sition of the figure as desired.

2-15-(15)
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If Clear is selected, the selected figure will be cleared.

STEP 4: Setting the Radius of the Circle
Set the radius and the permissible radius range for the circle to be removed.

If the circle search is set to OFF, the center of the circle will be the position
specified here.

1.

Select Radius.

Removal region0(Circle)

Circle color
Search conditions
Removal region
Latitude of angle
Clear

The Input Figure Screen will be displayed.

Input figure
251,365

Specify the center of the circle.
Up/Down/Left/Right Keys:  Move the cursor.
ENT Key: Confirms the setting.
The Radius Settings Screen will be displayed.

Input figure
100

Set the radius of the circle.
Up/Right Keys:  Increase the radius.
Down/Left Keys: Decrease the radius.

ENT Key: Confirms the setting.
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The screen for setting the permissible radius range will be displayed.

Input figure
20

4. Set the permissible radius range.

Up/Right Keys: Increase the radius.
Down/Left Keys: Decrease the radius.
ENT Key: Confirms the setting.

The settings will be registered and the screen in (1.) will return.
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STEP 5: Changing the Latitude of the Angles

If circles are deformed, interfering with removal or causing removal of incorrect
elements, the latitude of the angles of the edge codes judged to be a circle can
be changed. The latitude can be set between 0 and 99 (default: 20).

Latitude of angle
Latitude of angle:[ 20]
OK

The latitude of angle is set for the 90° angle between the edge code
arrow and a vector from the center of the circle. (0 to 99, default: 20)
If, for example, the latitude is set to 15°, points at 75° to 105° will be
judged to be edge points on the circumference.

-+

A Vector from
Edge code —g / center

arrow

As shown below, the angle of the edge code changes when there is
an irregularity on the circumference of the circle.

o

Set the latitude of angle to remove circles that are not required.

1. Select Latitude of angle.

Removal regionO(Circle)

Circle color
Search conditions
Removal region
Radius

Latitude of angle

Clear
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The setting screen will be displayed.

Latitude of angle
Latitude of angle:[ 20]
OK

2. Set the latitude of angle to remove circles that are not required.
CHECK « Set the latitude of angle to a small value to detect even small irregularities
in the circle.

« Set the latitude of angle to a large value to ignore small irregularities in
the circle and detect only large defects. The following functions can be
used simultaneously to increase efficiency.

« Use a mask size of 5x5 to extract edges.

SeeAlso See 2-15-2 Extracting Edges.
« Set smoothing for filtering the image.
SeeAlso See 2-1 Inputting Camera Images:

Camera Image
Filter Again (To perform smoothing twice)

3. Select OK.
The settings will be registered and the screen in (1.) will return.

2-15-3-2 Removing Lines
Lines are detected using edge codes.

The lines with the most common edge code (direction) will be deleted from the
edge-extracted image so this function can be used even if the measurement
object is at a different orientation.

1 %) (As required)
Set the Change
removal the line
region. extracting
conditions.
Example If removal regions 0 to 3 are drawn at the same size
Measurement object (whole screen)

Removal in removal

B region 2

Removal in removal
/ ———+—region 1

Removal in removal
— 1+ region 3

Removal in removal region 0
Defect 9
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HELP Line Extracting Algorithm Using Edge Codes

Original image

——Black

White

1. An edge code image is created.

The edge codes indicate the directions of the edges (arrows in the dia-
gram).

If black and white are reversed, the arrows will be in the opposite direction.

2. The section with the most common edge codes is removed from the image.
Figure That Was Removed

STEP 1: Setting Removal Region
Lines that match the removal conditions will be removed from the range set
here.

CHECK When edges are extracted, the pixels at the edges of the screen cannot be
processed accurately. Do not include the outer edges of the screen when set-
ting the removal region.

SeeAlso Refer to page 2-15-(13) under 2-15-3-1 Removing Circles.

1. Display the figure selections using the same steps 1 to 3 as outlined under
Circle.
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SeeAlso Refer to page 2-15-(11).

New registration (Removal R1)

Circle
Oriented line

2. Select Line.
The initial screen for lines will be displayed.

Removal region

Extracting level
Clear
3. Select Removal region.

The Removal Region Settings Screen will be displayed.

Removal region

Ellips{e =
Circle|[NOT]|
Circumference
Polygon

The rest of the procedure is the same as for circles.
SeeAlso Refer to page 2-15-(13).

STEP 2: Changing Line Extracting Conditions

The level for line extracting can be changed. There are 5 levels, 1 to 5. The
default setting is 3. Adjust the level as required.

To detect this kind of small defect as a defect

Example

Reduce the line extracting level.

To detect this kind of uneven edge as a line and remove it.

Increase the line extracting level.
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1. Select Extracting level.

Removal region0O(Line)

Removal region

Extracting level
Clear

The setting screen will be displayed.

Extracting level
[3]
OK

2. Set the line extracting level so that the lines that are not required are re-

moved.
3. Select End.

The extracting level will be registered and the screen in (1.) will return.
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2-15-3-3 Removing Lines with Line Angle Specified
The direction of the line and the permissible range are set and only the lines
within that range are removed.
Correct measurement cannot be performed if the measurement object has
rotated. Therefore, if position displacement occurs, set position displacement
compensation earlier than the unit for which EC defect inspection is set.
1 2
Set the Set the
removal direction.
region.
Example
Outline of measurement object Set the direction and permissible range.
(This line to be removed.) L ¥l < +10°
180° 4——<—
| A /10
. Lines with edge codes
‘ —| within the permissible
range will be removed.
[ — The defect is not within
the range and will,
therefore, remain.
Defect |

(Only this is to be detected.)

HELP Oriented Line Extracting Algorithm Using Edge Codes

2-15-(23)

Original image

1. An edge code image is created.

Points with edge codes within the permissible range are detected as edges
on the line.

Set permissible range.
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2.

The section detected as a line with a uniform direction is removed.

Figure That Was Removed

STEP 1: Setting Removal Ranges

CHECK

SeeAlso

SeeAlso

SeeAlso

1.

Display the figure selections using the same steps 1 to 3 as outlined under
Circle.

When edges are extracted, the pixels at the edges of the screen cannot be
processed accurately. Do not include the outer edges of the screen when
setting the removal region.

Refer to page 2-15-(13) under 2-15-3-1 Removing Circles.
Refer to page 2-15-(11).

New registration(Removal R0)

Circle
Line

Oriented line

Select Oriented line.
The initial screen for oriented line processing will be displayed.

Removal region
Direction
Clear

Select Removal region.

The Removal Region Settings Screen will be displayed.

Removal region

The rest of the procedure is the same as for circles.

Refer to page 2-15-(13).
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STEP 2: Setting the Direction

Set the line direction and the permissible range for oriented lines to be
detected and removed.

Example

Set line direction and
permissible range.

ARyt AN

Only this edge direction is outside the
permissible range and is, therefore,
detected as a defect.

There are two methods to register the settings.

Method Contents

Input figure The measurement object is displayed and arrows are placed on it
to set the direction and latitude of angle.

Input parameter The direction and latitude of angle are input numerically. In the
background, an image with lines removed corresponding to the
angle settings is displayed.

HELP Line Directions and Angles
Locations where the brightness changes are detected as edges and the direc-
tion of the change in brightness is found. This is called the edge code and it
indicates the direction of the line. The arrangement of black and white deter-
mines the edge code direction, and angles are calculated as shown below.
OO
. Expressed as 0° or 360°.

-.,90° N -
R ‘ 3 .
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EC Defect Section 2-15

Input Figure
1. Select Direction.

Removal region0(Oriented line)

Removal region

Direction

Clear

The selections for the registration method will be displayed.

Input figure

Input parameter

2. Select Input figure.
An arrow will appear in the center of the screen.

Direction

3. Press the TRIG Key.

The arrow will point in the direction that indicates the edge code for the dis-
played image.

Direction

4. Move the arrow to on top of the line to be removed.
Up/Down/Left/Right Keys: Move the line up, down, left, and right.
5. Press the ENT Key.
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CHECK

HELP

2-15-(27)

The screen for setting the angle of the arrow will be displayed.

Direction
Angle:180°

Align the arrow with the angle of the line.
Down/Right Keys:  Move the arrow clockwise.
Up/Left Keys: Move the arrow counterclockwise.

Example

The line will not be extracted correctly if the arrow is rotated so that it is the
reverse of the arrow direction shown in step 3. Press the TRIG Key to re-
turn the arrow to the correct direction if the arrow direction has become un-
clear.

Arrow directions (edge codes) and angles: See page 2-15-(27).

Press the ENT Key.

The screen for setting the permissible range will be displayed.

Direction
Latitude angle:£15°

Set the permissible angle range. The maximum setting is +45°.
Up/Left Keys: Increase the range.

Down/Right Keys: Decrease the range.

Press the ENT Key.

The settings will be registered and the screen in (1.) will return.
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Input Parameter
1. Select Direction.

Removal region0(Oriented line)

Removal region
Direction
Clear

The selections for the registration method will be displayed.

Input figure
Input parameter

2. Select Input parameter.
The setting screen will be displayed.

Latitude angle:[ 15]
Angle:[180]

3. Set the parameters so that the lines that are not needed are removed.

HELP Angles: See page 2-15-(27).

CHECK The latitude of angle is set on both sizes of the angle. For example, if the
angle is set to 180° and the latitude is set to 15°, lines at 165° to 195° will
be removed.

4. Select OK.

The settings will be registered and the screen in (1.) will return.

2-15-3-4 Clearing Removal Regions
The clear operation is performed separately for each region.

2-15-(28)



EC Defect Section 2-15

1. Select the number of the region to be cleared.

Removal regions

Regionl
Region2
Region3
Region4
Region5
Region6
Region7

A list of setting selections will be displayed.

When removing circular regions

Circle color
Search conditions
Removal region
Radius

Latitude of angle

2. Select Clear.
A confirmation message will be displayed.

Region will be cleared.

3. Select Execute.
The region will be cleared and the screen in (1.) will return.
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2-15-4 Checking the Removal Image

The removal image with the settings for removal regions 0 to 7 can be dis-
played on the screen for checking.

Original image
(edge-extracted image)

Removal region 0: Removes circle.

Removal region 1: Removes line._—

1.

2.

Select Removal image.

Removal image

1.EC defect

Measurement image
Extract edges
Removal regions
Removal image

Inspected regions

Coordinate mode

The removal image will be displayed.

Removal image

ESC:End

Press the ESC Key.
The screen in (1.) will return.
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2-15-5 Setting Inspection Regions

There are 3 inspection methods available for selection.

Up to 8 regions can be set and separate inspection methods can be chosen
for each region.

Details

Inspection method

Defect

Detects line defects for the removal image produced from the settings for removal
regions 0 to 7. Only the 2 parallel lines in the edge-extracted image are detected as

defects.
Original image

/
Line defect

Removal image

Circle
removed
/ 1 Inspection
region

Labeling

Performs labeling on the removal image produced from the settings for removal
regions 0 to 7. The number of defects and the size of each defect can be found.

Original image Removal image 1 label
Circle
removed AL
v
l’ .\
AU
+—— Inspection
region

Defects

I
1 label

Gravity and area

Performs gravity and area processing on the removal image produced from the set-
tings for removal regions 0 to 7. The total white pixel area can be found.

Original image

V

Defects

Circle
removed

»

Removal image

—— Inspection
region

Finds total area
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2-15-5-1 Defect
This defect inspection operation detects line defects on a removal image.
Only the 2 parallel lines in the edge-extracted image are detected as defects.

Original image Removal image

Circle
removed

/ ' 41— Inspection region

/
Line defect

Set Set
measureme inspection
nt region.

CHECK Any lines in the measurement object that are detected as only single lines,
such as the exterior, are ignored. In this case, it is not necessary to set
removal regions.

Original image Removal image

/ ' {+—— Inspection region

Line c/iefect Lines detected\ as only single
lines are not detected as defects.

STEP 1: Setting Measurement Conditions
Set the conditions for detecting lines as defects.

Reduce this number if the lines to be detected as defects are
[ broken and detected as multiple lines. Increase this number if
defect lines are not found. (1 to 5, 3*)

Measurement conditions

Parallel lines are detected as defects. Set the edge widths of

Extracting level : 3w -| [T defects in pixel units between 0 and 100 (1*:10*) so that two
— Defect color Black J quite separate lines are not detected as defects.

Defect width  :[ 1:10]pix —

Defectlength [ 1:50]pix __I_ Set the length of lines to be detected as defects

— in pixel units. (0 to 999, 1:50%) )
End Edge-extracted image
/,—" \N Defect width
Black*, white e '

The asterisk (*) indicates the default setting. \‘\./l;efect length
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CHECK

2-15-(33)

Only parallel lines that match the set defect width and length will be detected
as defects. Width and length conditions can be set to exclude measurement
outlines from being detected as defects, even if the outline is box-shaped and
the edges are parallel.

1. Select Inspected regions.

1.EC defect

Measurement image
Extract edges
Removal regions
Removal image

Inspected regions
hoordinate mode

A list of inspected regions will be displayed.

Inspected regions

Regionl
Region2
Region3
Region4 /
Region5
Region6
Region7

2. Select a region number.
The measurement method selections will be displayed.

Defect

Lab

3. Select Defect.
The initial Defect Screen will be displayed.
Measurement conditions

Inspected region
Clear

4. Select Measurement conditions.
The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Extracting level : 3v
Defect color Black
Defect width  :[ 1:10]pix

Defectlength :[ 1:50]pix

End
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5. Make the settings for each item.
6. Select End.
The settings will be registered and the screen in (3.) will return.

STEP 2: Setting Inspected Regions
1. Select Inspected region.

Inspected RO(Defect)

Measurement conditions
Inspected region

Clear

The Inspected Region Settings Screen will be displayed.

Inspected region

Circumference)
Polygon

2. Setthe region.
The method for drawing the region is the same as for removal regions.

SeeAlso Refer to page 2-15-(13).
Once the region has been drawn, the screen in (1.) will return.
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2-15-5-2 Labeling
Labeling is performed on the removal image. One group of white pixels is
detected as one label. The Controller will judge whether or not labels that
match the set conditions are defects.

Original image Removal image
Circle 1 label
removed .
[> T +—— Inspection region
Defects 1 Ilabel
Set binary Set Set Set
levels. measurem inspection judgement
ent region. conditions.

STEP 1: Setting Binary Levels

Adjust the binary levels so that the area to be measured appears as white pix-
els.

1. Display the measurement method selections using the same steps 1 to 3
as outlined under Defect.

SeeAlso Refer to page 2-15-(32).

New registration(Inspected R0)

Labeling

Gravity and area

2. Select Labeling.
The initial Labeling Screen will be displayed.

Measurement conditions

Inspected region
Judgement conditions
Clear

3. Select Binary.
The settings screen for binary levels will be displayed.

CHECK An edge-extracted image (the original image with edge extraction) is dis-
played. When Switch image is selected, the removal image will be
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CHECK

switched to. If a NG image is shown, display the removal image and adjust

the binary level.

Reverse

Auto
OK

Binary level [ — | Binary level [ — |
( Egge image) Upper [255] Image | Removal image Upper [255]
Lower [128] switched. Lower [128]

Reverse
Auto

OK

4. Move the cursor to the upper limit and press the Left and Right Keys to

change the value.
Right Key:
SHIFT+Right Keys:
Left Key:
SHIFT+Left Keys:
Up and Down Keys:

Increases the lowest digit by one.
Increases the value 10 times faster.
Decreases the lowest digit by one.

Decreases the value 10 times faster.

Switches between setting items.

Lower Iimit—I r Upper limit
Binary level [
Edge image Upper [45]

T | :Movg <—:Chang

Lower [128
“ —

u
¢

A

Auto

The Controller
automatically
determines
binary level.

/

Switch image

Switches between edge-
extracted and removal images.

Reverse

Reverses black and white display.

5. Use the same method to change the lower value.

Set the upper and lower limits to make the measurement object white.

X

6. Select OK.

Binary level
Edge image

_—
Upper [255]
Lower [128]

Reverse
Auto

itch image
OK

The settings will be registered and the screen in (2.) will return.
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STEP 2: Setting Measurement Conditions
Set the area and sort conditions and label number for measuring labels.
Set the other conditions as required.

N EEEETETT: GETETE Area range for labels (0 to 9,999,999.999 (0%))

Output conditions for measurement value:

Area :
[ 0.000 : 247808.000 1 OFF*:Measures the binary image.
Outside trimming: OFFV ON: Measures all pixels outside the inspected
Filling up holes : OFFV region as white pixels.
Sort :

Output conditions for measurement value:

Area descéndin order ) .
9 v OFF*:Outputs area and center of gravity coordinates

Label No. ) before filling holes
L i : Simple g '
Defect display eV ON: Outputs area and center of gravity coordinates
End after filling holes.

Label number (0 to 2499 (0%)) for defect evaluation.

Defect display method on measurement screen (regions displayed separately):
Simple*: A display cursor indicates defects.

Detail: Defects shown in NG color. Longer processing time required than for simple display.
Refer to page 2-15-(42).
— Conditions for reassigning label numbers

Area descending order*:Sorts in descending order by area.
Area ascending: Sorts in ascending order by area.
Gravity X descending:Sorts in descending order by center of gravity X coordinate. (See note.)
Gravity X ascending:Sorts in ascending order by center of gravity X coordinate. (See note.)
Gravity Y descending:Sorts in descending order by center of gravity Y coordinate. (See note.)
Gravity Y ascending:Sorts in ascending order by center of gravity Y coordinate. (See note.)

Note When X and Y center of gravity are sorted, the upper left corner of the measurement region

is the origin.
0 >
Y
Label numbers in Label numbers in Label numbers in
Sort example: descending order  ascending order by descending order by
1~ Labeling result -5 by area X center of gravity Y center of gravity
; : —to —t2
: ' —1
: N | | |
e N 1 T o
1 2 0 12

CHECK The coordinates set using calibration are not affected by labeling.
The asterisk (*) indicates the default setting.

1. Select Measurement conditions.

Inspected RO(Labeling)

Binary

Measurement conditions

Inspected region
Judgement conditions
Clear
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CHECK

CHECK

The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Area :

[ 0.000 : 247808.000 ]
Outside trimming: OFF V¥
Filling up holes : OFFV
Sort :

Area descending order w
Label No. [ 0]
Defect display Simple ¥

End

Change the settings.
The settings will be registered and the screen in (1.) will return.

Outside Trimming
Select Outside trimming when there is a white-pixel area inside the in-
spected region that is not to be measured.

Input image Outside triming: ON

i >
[efe |

Inspected | |
region ) . . .
Goal: To find the position The area outside the inspected
and area of this label region changes to white pixels.
(The whole input image area is used
for measurement.)
The position and the size of the middle label
will be found if the following conditions are set:
Sort conditions: Area, ascending order
Label number: 1
Filling Up Holes

Use the Filling up holes setting to specify how areas of black pixels con-
tained inside donut-shaped areas of white pixels are processed. If select-
ed, the black pixels will be processed as white pixels.

Input image Hole filling: ON

|:> — 1 Measurement target
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STEP 3: Setting Inspected Regions
1. Select Inspected region.

Inspected RO(Labeling)

Binary

Measurement conditions
Judgement conditions
Clear

The Inspected Region Settings Screen will be displayed.

Inspected region

Circumference|
Polygon

2. Setthe region.
The method for drawing the region is the same as for removal regions.

SeeAlso Refer to page 2-15-(13).
Once the region has been drawn, the screen in (1.) will return.

STEP 4: Setting Judgement Conditions

Set the ranges for the number of labels, area and center of gravity for an OK
judgement.

Judgement conditions Ranges for an OK judgement
Range for number of labels in measurement region (0 to 2,500)

Number of labels {8 | -~

[ 0:2500] Range for specified label number area (0 to 9,999,999.999)
Judge area 22035.000 !

[ 0.000:247808.000 ]
Gravity X © (26.000 ]

[ 0.000: 511.000] Range of movement in X direction for specified label number
Gravity Y - 57.000 (-9,999.999 to 9,999.999)

[ 0.000: 483.000] | . o "

Range of movement in Y direction for specified label number
End (-9,999.999 to 9,999.999)

- Measurement results for the displayed image
Use these values as a reference for setting upper and lower limits.
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1. Select Judgement conditions.
Inspected RO(Labeling)
Binary
Measurement conditions
Inspected region
Judgement conditions
Clear
The Judgement Conditions Settings Screen will be displayed.
Judgement conditions
Number of labels : 8
[ 0:2500]
Judge area :2035.000
[ 0.000:247808.000 ]
Gravity X © 26.000
[ 0.000: 511.000]
Gravity Y - 157.000
[ 0.000: 483.000]
End
2. Make the settings for each item.
3. Select End.
The settings will be registered and the screen in (1.) will return.
2-15-5-3 Gravity and Area
Gravity and area processing is performed on the removal image. The total
white pixel area is found and evaluated for defects.
Original image Removal image
Circle
removed o5,
’ - +—— Inspection region
Defects Finds total area.
1 2 3 4 5 (As required)
Set binary Set Set Set Change
level. measurem inspection judgement pixel
ent region. conditions. skipping.
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STEP 1: Setting Binary Levels

Adjust the binary levels so that the area to be measured appears as white pix-
els.

1. Display the measurement method selections using the same steps 1 to 3
as outlined under Defect.

SeeAlso Refer to page 2-15-(32).

New registration(Inspected RO0)

Defect
Labeling

Gravity and area

2. Select Gravity and area.
The initial Gravity and Area Screen will be displayed.

Measurement conditions

Inspected region
Judgement conditions
Detailed conditions
Clear

3. Select Binary.
The rest of the procedure is the same as for labeling.

SeeAlso Refer to page 2-15-(35).

STEP 2: Setting Measurement Conditions
Set the measurement conditions if using fill profile or defect display functions.
Fill Profile

Turn ON the fill profile function to measure the whole area between the start
point (black pixels to white) and the end point (white pixels to black) in the
measurement region as white pixels. The default setting is OFF.

— Measurement region

1
—+ +>
- —~
- 1
. —

Start point End point
L 1
This area will be measured as white pixels.
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SeeAlso

CHECK

Example
Input image Fill profile: ON

0 '
:—> -, : :
= - : :
- —! ' D

'

0 '

|_ Inspection region

_____________

When a White-pixel Section Encroaches on the Inspected Region
Input image Fill profile: ON

_____________

:
s ! E :
| ~ IZ> : !
- — : !
— i '

_____________

Not recognized as start point because change from white to black.

Measuring Open-form Measurement Objects

The measurement result changes depending on the orientation of the measurement
object.

Input image Fill profile: ON

. :
— — i
= e I:> :
g = :
e :

'

'

'
—_— ! '
' ' '
—_— ! '
' ' '
> — 1
' '

'

Defect Display

Select the method for displaying defects on the measurement screen (where
regions are displayed separately).

Refer to page 2-16-(20).

Simple
A display cursor will appear at the defect position. This is the default setting.

Defect

) o

When there are defects at multiple positions, the display cursor will appear at
the center of gravity of the total white pixel area and may not, therefore, appear
exactly at the defect position.
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Detail

Defects will appear in the NG color. This option requires longer processing
time than simple display.

_— Defect (displayed in NG color)

) o

1. Select Measurement conditions.

Inspected RO(Gravity and area)

Measurement conditions
Inspected region
Judgement conditions
Detailed conditions
Clear

The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Fill profile ol OFF | 4
Defect display : Simple ¥

End

2. Make the fill profile and defect display settings.
3. Select End.

The settings will be registered and the screen in (1.) will return.

STEP 3: Setting Inspection Regions
1. Select Inspected region.

Inspected RO(Gravity and area)

Binary

Measurement conditions
Inspected region
Judgement conditions
Detailed conditions
Clear
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The Inspected Region Settings Screen will be displayed.

Inspected region

Circumference
Polygon

2. Setthe region.
The method for drawing the region is the same as for removal regions.

SeeAlso Refer to page 2-16-(20).
Once the region has been drawn, the screen in (1.) will return.

STEP 4: Setting the Judgement Conditions
Make settings for the area and center of gravity.

Judgement conditions @ Range for an OK judgement
Area 12035.000
[ 0.000_: 247808.000] Area range (0 to 9,999,999.999)
GEavgyO)éa ._80'0000] Range of movement of the measurement object
Gravity Y 250.000 in the X direction (-9,999.999 to 9,999.999)
[ 0.000: 483.000] Range of movement of the measurement object

in the Y direction (-9,999.999 to 9,999.999)

End

: Measurement results for the displayed image
Use these values as a reference for setting upper and lower limits.

1. Select Judgement conditions.

Inspected RO(Gravity and area)

Binary

Measurement conditions
Inspected region
Detailed conditions
Clear
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The Judgement Conditions Settings Screen will be displayed.

Judgement conditions

Area : 2035.000

[ 200.000 : 247808.000]
Gravity X : 180.000

[ 0.000 : 511.000]
Gravity Y : 250.000

[ 0.000: 483.000]

End

2. Change the settings.
3. Select End.
The settings will be registered and the screen in (1.) will return.
STEP 5: Changing Pixel Skipping

To shorten measurement processing time, change the number of pixels to be
skipped. The greater the skipping setting, the shorter the processing time.
However, the accuracy of the measurement will decrease.

Once the skipping setting has been changed, perform a measurement and
confirm that measurement can be performed correctly.

Skipping X and Skipping Y

Set how many pixels to skip in the inspected region during measurement. The
default setting is 1, which means that all of the measurement region will be
measured.

Skipping Y—

1. Select Detailed conditions.

Inspected RO(Gravity and area)

Binary

Measurement conditions
Inspected region
Judgement conditions

Detailed conditions
Clear
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The Detailed Conditions Settings Screen will be displayed.

Detailed conditions

Skipping X : [ 1]
Skipping Y : [ 1]
End

2. Set the number of pixels to skip.
3. Select End.
The setting will be registered and the screen in (1.) will return.
2-15-5-4 Clearing Inspection Regions
The clear operation is performed separately for each region.
1. Select the number of the region to be cleared.

Inspected regions

Regionl
Region2
Region3
Region4
Region5
Region6
Region7

The setting selections will be displayed.

Example: For labeling inspected regions

Binary

Measurement conditions
Inspected region
Judgement conditions

2. Select Clear.
A confirmation message will be displayed.

Region will be cleared.

3. Select Execute.
The region will be cleared and the screen in (1.) will return.
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2-15-6  Setting the Coordinate Mode

Select the type of coordinate values.
Before scroll:Output made using the coordinate values
before position displacement compensation.

Coordinate mode After scroll*:Output made using the coordinate values
after position displacement compensation.

Output coordinate:
After scroll' ¥ Refer to 7-4 Terminology for differences between
Calibration : OFF V¥ output coordinates.
End

ON: Output made using coordinate values set using calibration.
OFF*: Output made using Camera coordinate values.

The asterisk (*) indicates the default setting.

CHECK If the coordinate mode is changed after the judgement conditions have been
set, the measurement results will change also. Change the judgement condi-
tions to enable correct measurement.

1. Select Coordinate mode.

1.EC defect

Measurement image
Extract edges
Removal regions
Removal image
Inspected regions

Coordinate mode

The Coordinate Mode Settings Screen will be displayed.

Coordinate mode

QOutput coordinate:
After scroll' ¥
Calibration : OFFV

End

2. Make the settings for each item.
3. Select End.
The settings will be registered and the screen in (1.) will return.
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2-15-7 Measurement Screens

SeeAlso

CHECK

Judgement Result

Defect Area

Detailed measurement values can be displayed on the screen in Monitor and
Run modes. These values are useful when adjusting measurement conditions.

This section describes what kind of information can be displayed for EC defect
inspections.

Refer to SECTION 3 Monitor Mode and Run Mode for details on Monitor and
Run modes.

Press the SHIFT+ESC Keys on the Run Screen to access the following screen
and change Display results to Details.

0.Scn OVREN v

Image status
Freeze(Before scroll) W
Display image : Image0 ¥

| _Imagesize. : _AIV|
i | Display resuits : IBEIH 'V | :
End

Press the Up or Down Key to change to the unit for which EC defect inspec-
tion is set and the following detailed screens will be displayed.

Press the SHIFT+Right or Left Keys to switch in order between the five
screens.

0.Scn OWRUN ¥ 45ms
1.EC defect

O . .
Judge N E Judgement result for this unit

Inspection region displayed in OK color
for OK result and displayed in NG color
for NG result.

(Figures drawn in OR mode are
displayed in solid lines and figures
drawn in NOT mode are displayed in
dotted lines.)

Region number

A list of the area of defects will be displayed for each region.

0.Scn OV v 45ms
1.EC defect
Area
()} 105.123 | NG regions will be highlighted.
1.
2
3.
4.
5
6
7
|
[

Region number

2-15-(48)



EC Defect Section 2-15

CHECK If the font size is set to small, the list of positions and defect area and defect
position and defect width and length screens will be listed together.

If the font size is set to normal, the defect area, defect position, and defect
width and length screens will be displayed consecutively.

Defect Position
A list of defect positions for each region will be displayed.

0.Scn OVvREN v 45ms
1.EC defect
Pos.X Pos.Y
0. VA NG regions will be highlighted.
1.
2
3.
4.
5
6
7
|
[

Region number

Defect Width and Length

A list of defect widths and lengths for each region will be displayed.
This screen will be displayed even if defect inspection has not been set.

0.Scn OVvRENM v 45ms
1.EC defect
Width Length

. IARY EVARLGY ———— NG regions will be highlighted.

0
1
2.
3. /
4.
5.
6.
7.
|
[

Region number

Individual Region Display
More detailed measurement results are displayed for each region.
Press the SHIFT+ Right or Left Keys to display the set regions in order.
When defect display is set to Detail, the measurement values will be displayed
followed by the image minus the measurement values.

SeeAlso Refer to page 2-15-(37) and page 2-15-(42).
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Defect, Labeling, and Gravity and Area

Example: Labeling Defect position confirmation screen
Measurement values displayed (with measurement values removed)
0.Scn OVREN v 60ms 0.Scn OVvEREN v 60ms
1.EC defect 1.EC defect
RegiomO(tabetingy |

RegionO(Labeling)

Judge| INE y

Num. label: IIF

Area : Only when

GravityX :  98.351 display set

GravityY : 212.356 to Detail.

Inspection region displayed in OK color for OK Detailed measurement result information
judgements. Both inspection region and defects removed, making it easier to confirm the
displayed in NG color for NG judgements. defect position.

CHECK When individual region display is selected, the position of defects can be con-
firmed on screen but the processing time is longer than other display screens.
The processing time is shown in the upper right corner of the screen.
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2-16 EC Positioning

The EC Positioning processing item finds positioning marks using shape infor-
mation, such as “round” or “angular” High precision positioning is possible
even if the measurement object is deformed or chipped.

This processing item can also be used with low contrast images.

Positioning Marks

Positioning marks can be found even
under the following conditions.

Internally Chipped Deformed Low
deformed contrast
+ + + +

This function can be used for positioning
of a variety of shapes.

+
+ + +

+ o+
+ +

Refer to 7-4 Terminology for information on edge codes (EC).
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Operational Flow

1 page 2-16-(3)

Select mea-
surement
image.

2 page 2-16-(4)

Extract
edges.

For circular measurement objects page 2-16-(7)
page 2-16-(7)

o8

4 (As required) 5 (As required)

Set mea- Set mea- Set search Reglster Register Set
surement surement region. circle size. reference judgement
region. condmons position. conditions.
For cross points page 2-16-(15)
2 (As required) 3 4 (As required)
Set mea- Set Setsearch Register
__,| surement conditions region. reference
conditions. {i‘;]re"bta'“'“g position.
For boxes page 2-16-(22)
2 (As required) | 3 5 (As required)
Set mea- Setconditions Setsearch Reglster Reglster
surement for obtaining region. box size. reference
conditions. line. position.
For multiple cross points page 2-16-(29)
2 (As required) 3 4 (As required)
Set mea- Setd‘ ) Setsearch Register
surement conditions region. | reference
| conditions. lf%re"bta'“'“g position.
Clear the
set region.
page 2-16-(35)
4 page 2-16-(36)
Set coordi-
nates
mode.

5 page 2-16-(37)

Measure-
ment
screens
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2-16-1 Selecting Measurement Images

This section describes how to select an image stored at either Image O or
Image 1 as the image for measurement.

CHECK The edges are extracted for the image number selected here and this image is
then stored at the other image number. Set Change Filtering as the next pro-
cessing item to use this image for measurement for units after the unit for
which EC position compensation was set. Then store the image stored in the
image buffer to Image 0 or Image 1.

Example: When Image 0 Is Selected as Measurement Image

Image 0.Scn 0=SET=
0
0.Camera image

) 1.EC circle count
Edge extraction 2.Change Filtering
3.Binary defect

Image | Edge-extracted image

stored to Image 1. Image 1 to be used for measurement

Reads image again from image buffer.

1. Select EC position.

0.Scn 0=SET=

0.Camera image

1.EC position

2.

ENT:Set SFT+ESC:Edit

The initial EC Positioning Screen will be displayed.

Measurement image
Extract edges
Select region
Coordinate mode

2. Select Measurement Image.
The selections will be displayed.

Measurement image

Imagel

3. Select which image will be used for measurement, the image stored at Im-
age 0 or the image stored at Image 1.

4. Pressthe ENT Key.
The setting will be registered and the screen in (1.) will return.
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2-16-2 Extracting Edges

EC positioning is performed for images for which the edges have been
extracted.

Adjust the upper and lower levels for edge extraction if there is low contrast
between the measurement object and the background and to remove noise.

Upper and Lower Limits for Edge Extraction Image

Set the level to which the background will be cut from the edge-extracted
image. The levels can be set between 10 and 255 (default 100:255).

Areas with a density above the lower limit will become the edge of the mea-
surement object. Refer to the following examples and adjust the upper and
lower limits.

Example: Cannot Find Edges Due to Low Contrast
Edge-extracted image

Reduce lower
limit.

»

Cannot find edges

Example: To Remove Noise
Edge-extracted image

Increase lower
limit.

: »

Example: Other Edges Clearly Extracted But Cannot Find Desired Mark
Edge with Stability

Low contrast with background

Edge-extracted image

Reduce upper limit.

»

The edges of low contrast
sections also clearly
extracted.

High contrast with background

CHECK

SeeAlso

If the lower limit is too low, low-level noise may remain even if the image
appears noise-free on the screen. If measurements are not stable, use the fol-
lowing methods to see if unwanted edges have been extracted and eliminate
them.

¢ Checking Method
Lower the upper limit to the same value as the lower limit. If unwanted
edges are displayed, then the lower limit is too low. Return the upper limit
to its original value after completing this check.

« Elimination Method
Increase the lower limit, or use smoothing or median filtering.

Refer to 2-1 Inputting Camera Images and 2-4 Filtering Again (where smooth-
ing can be set to be executed twice).

2-16-(4)



EC Positioning

Section 2-16

Mask Size

CHECK

CHECK

SeeAlso

2-16-(5)

The mask size function is used when searching for edges to judge edges
using peripheral information. Select how much peripheral pixel information to
use. The selections are 5 x 5 (default) or 3 x 3.

This setting will be enabled only if Frame/Field under Camera image is set to
Frame. If set to Field, the effect will remain the same as if 5 x 5 is selected
even if 3 x 3 is selected.

Example: Select 3 x 3

Q. Information from the surrounding
9 pixels is used to determine
whether or not the center pixel is
the edge. (1 square = 1 pixel)

The greater the mask size, the more the variations in surrounding pixels can
be absorbed. Select 5 x 5 to ignore uneven edges.

»

This function is even more effective if smoothing is used.

Refer to 2-1 Inputting Camera Images, 2-3 Changing Filtering, and 2-4 Filter-
ing Again (where smoothing can be set to be executed twice).

1. Select Extract edges.

1. EC position

Measurement image

Extract edges
Select region
Coordinate mode

The screen for setting edge extraction levels will be displayed.

Lower limit Upper limit
1 PP

Extract edges r——

Upper[255]
Lower[100]
Mask:5x5%
OK

1 | <— :Change ENT:OK ESC:Back

2. Set the upper and lower limits.

Right Key: Increases the lowest digit by one.
SHIFT+Right Keys: Increases the value 10 times faster.
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Left Key: Decreases the lowest digit by one.
SHIFT+Left Keys:  Decreases the value 10 times faster.
Up and Down Keys: Switches between setting items.
3. Select the mask size.
4. Select OK.
The settings will be registered and the screen in (1.) will return.

2-16-(6)



EC Positioning Section 2-16

2-16-3 Setting Measurement Regions

The following four figures can be chosen for measurement regions, depending
on the shape of the positioning mark. Up to 8 regions can be set, and figures
can be selected independently for each region.

Positioning mark Figure Details
Circular Circle Searches for a circle of a specified size and can out-
: put the position coordinates (center of the circle).
Box Box Searches for a rectangle of a specified size and can

output the position coordinates. The center or one

of the four corners can be selected for the position

coordinates.

Other figures | One angle used asa | Cross point Outputs the position coordinates for the intersection
mark of two lines.

If there are multiple lines, the following conditions
can be set:
o Output the cross point only for intersections at a
certain angle.
e Output the cross point only for intersections of
lines of a certain length.

Several angles are Multiple cross Up to 20 cross point coordinates can be found.

used to one set of points The detection conditions can be changed to suit any

coordinates purpose.

2-16-3-1 Circles

1 2 3 4 (As required) 5 (As required)
Set the Set the Register Register Set
measure- search the size of reference  |__ |judgement
ment condi- region. the circle. position. conditions.

tions.

STEP 1: Setting Measurement Conditions
Set the conditions to search for the positioning mark.

— Select whether the color of the circle that is the
Measurement conditions positioning mark will be white or black compared to the
background.

Select “white/black” if circle color not fixed to either
black or white. (Black*, white, white/black)

Circle color : Black'¥ ) _— . .
Skipping . ONY Select whether pixel skipping (1 pixel) will be used
Circular value : [ 0% when searching for the circle. (ON*, OFF)

' Processing is faster if pixel skipping is ON so normally it
BN is appropriate to set pixel skipping to ON. However, if
the measurement values vary, set to OFF.

Checks circle deformation. (0% to 100% (0%*))

The value drops if the circle is deformed or chipped. The object is not
extracted as a circle if the value is lower than the set value.

The asterisk (*) indicates the default setting.
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1. Select Select region.

1. EC position

Measurement image
Extract edges

Select region
Coordinate mode

A list of regions will be displayed.

Select region

Regionl
Region2
Region3
Region4
Region5
Region6
Region7

2. Select a region number.
The figure selections will be displayed.

Circle
Cross point

Box
Multi-points

3. Select Circle.
The initial Circle Screen will be displayed.

Position0(Circle)

Measurement conditions
Search region

Radius

Reference registration
Judgement conditions
Clear

4. Select Measurement conditions.
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The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Circle color : Black'V¥
Skipping : ONV
Circular value : [ 0]%

End

5. Make the settings for each item.
6. Select End.
The settings will be registered and the screen in (3.) will return.

STEP 2: Setting the Search Region

CHECK

CHECK

2-16-(9)

Set the region to search for the positioning mark.

Adjust the search region if there are areas not to be included in circle
searches.

When edges are extracted, the pixels at the edges of the screen cannot be
processed accurately. Do not include the outer edges of the screen when set-
ting the search region.

Screen size Filter size of 5 x 5 Filter size of 3 x 3
512 pixels ) .
_— -2 pixels -1 pixel
EEEE EEE e

484 : : : |
pixels T T T T

Valid range: Valid rénge: Valid raﬁge:

(0,0) to (511,483) (2,2) to (509,481) (1,1) to (510,482)

Each time the image is filtered, the range of inaccurate pixels will be increased
further. For example, if filtering is performed twice, the valid range will be
reduced as follows:

Filter size of 5 x 5: -2 pixels x 3 = -6 pixels

Filter size of 3 x 3: -1 pixel x 3 = -3 pixels

(Filtering is also performed once in edge extraction, so filtering is actually per-
formed a total of three times.)

The search can be performed even if the whole circle is not within the search
region, as long as the center of the circle is within the region.

Search region

Circle center

+

Search region
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1. Select Search region.

Region0(Circle)

Measurement

Search region

Radius

Reference registration
Judgement conditions
Clear

The screen for drawing search regions will be displayed.

Search region
251,365

2. Draw a rectangular search region.
Specify the upper left and lower right coordinates.
Up/Down/Left/Right Keys: Move the cursor.

ENT Key: Confirms the settings.
When the bottom right coordinates have been set, the screen in (1.) will re-
turn.

STEP 3: Registering the Size of the Circle
There are two methods for registering the size of the circle.

Registration Details
method
Input figure The measurement object is displayed on the screen, a circle is

drawn on the exterior edge of the object and the size of the circle
is registered.

Input parameter The radius of the circle and the permissible range are entered as
parameters (in pixel units).

2-16-(10)



EC Positioning

Section 2-16

Inputting Figures
Select Radius.

1.

2.

2-16-(11)

Region0(Circle)

Measurement conditions
Search region

Radius

Reference registration
Judgement conditions
Clear

The registration selections will be displayed.

Input figure

Input parameter

Select Input figure.
The screen for drawing figures will be displayed.

Input figure
251,365

Specify the center position of the circle.
Up/Down/Left/Right Keys: Move the cursor.

Confirms the setting.

The screen for setting the radius will be displayed.

Input figure
100

Specify the radius (3 to 512 pixels).
Up/Right Keys: Larger
Down/Left Keys:  Smaller

Confirms the setting.
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The screen for setting the latitude of the radius will be displayed.

Input figure
20

5. Specify the latitude of the radius (1 to 64 pixels).
Up/Right Keys: Larger
Down/Left Keys: Smaller
ENT Key: Confirms the setting.
The settings will be registered and the screen in (1.) will return.

Inputting Parameters

Input the parameters in pixel units for the radius and latitude of the search cir-
cle.

Radius (3 to 512) Radius width (1 to 64)

l

1. Select Radius.

Region0(Circle)

Measurement conditions
Search region

Radius

Reference registration
Judgement conditions
Clear

The registration selections will be displayed.

Input figure
Input parameter

2. Select Input parameter.
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The Input Parameter Settings Screen will be displayed.

Input parameter

Radius

Latitude of radius : [20]

1 [ 50]

End

3. Make the settings for each item.

4. Select End.

The settings will be registered and the screen in (2.) will return.

STEP 4: Registering Reference Positions

Register reference positions here to detect position displacement. Positions
can be inspected if the difference between the reference position and the mea-

surement position is obtained using a calculation.

Example 1: Inspections to Detect If the Measurement Object is in the

Same Position

Place the measurement object in the correct position and register that position

as the reference position.

| Reference position

Example 2: Inspecting Position from a Specified Position
Change the reference position to a suitable position.

N4

L Reference position (changed to suitable position)

2-16-(13)
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1. Select Reference registration.

Region0(Circle)

Measurement conditions
Search region

Radius

Judgement conditions
Clear

The circle will be found for the currently displayed image and a display cur-
sor will be placed at the center of the circle.

r Search region

248,152

+

E Reference position

ENT:Set T | <—:Move

2. Pressthe Up/Down and Right/Left Keys to move the cursor to change the
position.

3. Press the ENT Key to save the setting.
The setting will be registered and the screen in (1.) will return.

STEP 5: Setting Judgement Conditions

Set the conditions for judging whether or not a circle of the registered size has
been found. Set in pixel units the radius of circles to receive an OK judgement.
The setting range is 1.000 to 9,999.999. Any circles found of a different size
can be judged as NG.

Example: Only Circles Smaller than the Registered Size Displayed on
Screen

Registered circle Measurement object

Tries to find the circle using the
edge of a different size circle.

!

The radius is too small and the circle does not fit
the judgement conditions so judged as NG.
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1. Select Judgement conditions.

Region0(Circle)

Measurement conditions
Search region

Radius

Reference registration

Judgement conditions
Clear

The Judgement Conditions Setting Screen will be displayed.

Judgement conditions

Radius : 72.000—
[ 70.000: 75.000]

End

Measurement result for displayed image.
Use as a reference for upper and lower limits.

2. Set the radius range for an OK circle.
Select End.
The settings will be registered and the screen in (1.) will return.

2-16-3-2 Cross Points

1 2 (As required) 3 4 (As required)
Set mea- Set Set search Register
surement  |_ conditions region. reference
conditions. Ific;]re(;btalnlng position.

STEP 1: Setting Measurement Conditions
Set the conditions for searching for the positioning mark.

Measurement conditions
Note 1 Target color . Black'V¥ Note 3 —Limits of length 2 :[ 80:120]%
Specifyingangle : OFF W
Note 2— |Range of angle : [ 90]1° Note 4 ——|Defined side of 6
Limits of angle . [10]° Midline of corner W
Specifying length : OFF V¥
Note 3— L_en_gth 1 . [100]
Limits of length 1 : [ 80:120]%
lLength 2 . [ 50]
T End

Note 1. Select whether the color of the positioning mark will be white or black com-
pared to the background. (Black*, white)

The asterisk (*) indicates the default setting.
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2. Angle

Use the following settings to set the angle of intersection and thus find the
coordinates of only the desired intersection even though many lines exist
on the screen.

Specifying angle: Set to ON.
Range of angle: Angle of the section in the target color (If the target color
changes, change the angle setting too.)

Set the permissible range for the angle.

Example: When the range of the angle is set to 90° and
the limits of angle set to 10°, the cross point of lines that
intersect at between 80° and 100° will be found.

Example: To find this intersection

Limits of angle:

Set the Target color to black, the
Specifying angle to ON, and the
Range of angle to 270°.

|
+ o
270°

To find the coordinates of the cross point of lines regardless of their angle, set

Specifying angle to OFF. The settings for the range of the angle and the limits
of the angle will be ignored.

Setting item Selection
Specifying angle | ON, OFF*
Range of angle |0 to 359
Limits of angle 0 to 99 (10%)

The asterisk (*) indicates the default setting.

3. Length of lines

Use the following settings to set the length and thus find the coordinates of
only the desired intersection even though many lines exist on the screen.

Specifying length: Set to ON.
Length (I Set the line length in pixels.
Limits of lengthd: Set the permissible range for the length.

Example: To find this cross point Set the Target color to black and the Length 1 and

Length 2 to the lengths shown in the diagram.
I_'ength 1 \
/ —!

+

> Length ZI

To find the coordinates of the cross point of lines regardless of their length,
set Specifying length to OFF. The settings of the line lengths will be ig-
nored.

Setting item Selection
Specifying length ON, OFF*
Length [ 1to0 999
Limits of length [ | 1 to 200 (80:120%)

The asterisk (*) indicates the default setting.

2-16-(16)
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4. Only one angle (0) will be output as the measurement results for the lines
that are found. Select which position 6 will be obtained.
Midline of Corner*
Obtained midline
.-~ between two sides.
The asterisk (*) indicates the default setting.
Side 1 and Side 2
With the target color between the two sides, the side in the clockwise di-
rection is side 1 and the side in the counterclockwise direction is side 2.
Side 2
\
\' Side 1
CHECK If both specifying angle and specifying length are set to OFF and there are
multiple lines displayed on the screen, the cross point of the longest line and
the line that crosses it will be found.
+
1. Display the figure selections using the same procedure as outlined in steps
1 to 3 for Circle.
SeeAlso Refer to page 2-16-(25).

2-16-(17)

2.

New registration(Region0)

Circle

Cross point

Box
Multi-points

Select Cross point.
The settings selections will be displayed.

Measurement conditions
Line conditions

Search region
Reference registration
Clear
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3. Select Measurement conditions.
The Measurement Conditions Settings Screen will be displayed.

Measurement conditions
Target color © BlackV¥
Specifying angle . OFFVY
Range of angle : [ 90]°
Limits of angle © [10]°
Specifying length  : OFF V¥
Length 1 : [100]
Limits of length 1 : [ 80:120]%
Length 2 : [ 50]
Tl End

4. Make the settings for each item.
5. Select End.
The settings will be registered and the screen in (2.) will return.
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STEP 2: Setting Conditions for Obtaining Lines

Adjust the line conditions if the lines cannot be found easily or to extract only
lines of a particular angle.

Line conditions
Extract level : 3V
Lineangle0 : OFFV
S 0)° —| To extract lines regardless of the angle:
Lineanglel : OFFV Line angle [1: Set to OFF.
© [ 90T (Ignore the setting in square brackets on the second line.)
Lineangle2 : OFFV To extract only lines at specific angles:
¢ [180P Up to four angles can be specified.
Lineangle3 : OFFV Line angle [J: Set to ON.
T End Set the angle for the lines to be detected in the square
brackets on the second line.
Setting item Selections
Line angle 0 ON, OFF*
0 to 359 (*0)
Line angle 1 ON, OFF*
0 to 359 (*90)
LIne angle 2 ON, OFF*
0 to 359 (*180)
LIne angle 3 ON, OFF*
0 to 359 (*270)

The asterisk (*) indicates the default setting.

SeeAlso Refer to Line Angles on page 2-15-(1).

L The level for extracting lines can be changed. There are 5 levels (1 to 5) and the default
setting is 3. Refer to the following examples and adjust the level as required.

To make a broken line into a single line To extract as separate lines
Change the extraction Change the extraction
level to a larger value. level to a smaller value.

When the measurement object is small

To ignore noise and cannot be detected easily
Change the extraction Change the extraction
level to a smaller value. level to a larger value.

HELP Line Angles
The position where the brightness changes is extracted as an edge and the
direction of the change in brightness is found. This direction is called the edge
code and it indicates the direction of the edge. The way in which black and
white meet determines the direction of the edge code, and the angle is calcu-
lated as shown below.
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} 90°
—_— L

180°

Example

Use 180° to extract this edge.

[
Use 270° to extract this edge.

1. Select Line conditions.

Region0(Cross point)

Line conditions
Search region

Reference registration
Clear

Measurement conditions|

The Line Conditions Settings Screen will be displaye

Line conditions

Extract level
Line angle 0

Line angle 1
Line angle 2

Line angle 3

T

3V
. OFFV¥
[ 0°
. OFFVY
: [ 90T
. OFFV
: [180]
. OFFV

End

2. Make the settings for each item.
3. Select End.

d.

The settings will be registered and the screen in (1.) will return.

STEP 3: Setting the Search Region
Set the region to search for the positio

ning mark.

Adjust the search region if there are areas not to be included in cross point

searches.

CHECK When edges are extracted, the pixels at the edges of the screen cannot be
processed accurately. Do not include the outer edges of the screen when set-

ting the search region.

SeeAlso Refer to page 2-16-(7) under 2-16-3-1

Circles.
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1.

Select Search region.

The screen for d

Region0(Cross point)

Measurement conditions
Line conditions
Reference registration
Clear

rawing search regions will be displayed.

Search region

251,365

Draw a rectangular search region.
Specify the upper left and lower right coordinates.

Up/Down/Left/Right Keys:

ENT Key:

Move the cursor.

Confirms the settings.

When the bottom right coordinates have been set, the screen in (1.) will re-

turn.

STEP 4: Registering Reference Positions

Register reference positions here to detect position displacement. Positions
can be inspected if the difference between the reference position and the mea-
surement position is obtained from a calculation.

SeeAlso

2-16-(21)

Refer to 2-16-3-1 Circles for an outline.

1.

Select Reference registration.

Region0(Cross point)

Measurement conditions
Line conditions

Search region
Reference registration

Clear
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The Controller will search for the cross point in the displayed image that
matches the conditions and a display cursor will appear at that position.

[ Search region

Reference position

ENT:Set T | <—:Move

2. Pressthe Up/Down and Right/Left Keys to move the cursor to change the
position.

3. Pressthe ENT Key to save the setting.
The setting will be registered and the screen in (1.) will return.

2-16-3-3 Boxes

1 2 (As required) 3 4 5 (As required)
Set mea- Set Set search Register the Register the
surement conditions fo region. box size. reference
conditions. obtaining position.

lines.

STEP 1: Setting Measurement Conditions
Set the conditions to search for the positioning mark.

Measurement conditions

Select whether the color of the positioning
mark will be white or black compared to the
background. (Black*, white)

Box color . Blackw
Result coordinate :
Center ¥ Select which position coordinates will be obtained.
Defined side for 6 : AV Center* Upper Lower Upper  Lower
End left left right right

R Y

The angle of one side of the box can be output as a measurement result.
Select which side the angle will be obtained from.
All* Upper Lower Left Right

(Long axis)

The asterisk (*) indicates the default setting.

1. Display the figure selections using the same procedure as outlined in steps
1 to 3 for Circle.

2-16-(22)



EC Positioning Section 2-16

SeeAlso Refer to 2-16-3-1 Circles.

New registration(Region0)

Circle
Cross point

Box

Multi-points

2. Select Box.
The settings selections will be displayed.

Measurement conditions
Line conditions

Search region

Box size

Reference registration
Clear

3. Select Measurement conditions.
The Measurement Conditions Settings Screen will be displayed.

Measurement conditions

Box color . Blackw
Result coordinate :
Center ¥
Defined side for 6 : AV
End

4. Make the settings for each item.
5. Select End.
The settings will be registered and the screen in (2.) will return.
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STEP 2: Setting Conditions for Obtaining Lines

The Controller detects 4 lines and searches for a box. Adjust the conditions for
detecting the lines so that desired lines are detected.

HELP

CHECK

Line conditions
Extract level : 3V
Specifying angle : OFF ¥
Line angle 0 [ or
Line angle 1 : [ 9o
Line angle 2 : [180]°
Line angle 3 © [2701°
End

—— Specify values if a lot of noise or

foreign matter results in boxes not
being detected with stability.

Specifying angle: Set to ON.

Line Angles

Line angle [I: Set the angles of the
lines to detect.

Setting item Selections

Specifying angle | ON, OFF*

Line angle 0 0 to 359 (*0)

Line angle 1 0 to 359 (*90)

Line angle 2 0 to 359 (*180)

Line angle 3 0 to 359 (*270)

The asterisk (*) indicates the default

setting.

Note: Angles cannot be specified when
positioning mark may rotate.

L Refer to the information about cross points for details (page 2-16-(19)).

The positions where the brightness changes are extracted as edges and the
directions of the changes in brightness are found. These directions are called
the edge codes and they indicate the directions of the edges. The way in which
black and white meet determines the direction of an edge code, and the angle
is calculated as shown below.

90°

180°

—t——

270°

Set the angles as a combination of the four sides of the box to be found

(angles 0 to 3).

Example: The following examples are for black boxes.

180°

phi
270°) . fo0°
o

225°  135°
315" /e
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1. SelectLine conditions.

Region0(Box)

Measurement conditions

Line conditions
Search region
Box size

Reference registration
Clear

The Line Conditions Settings Screen will be displayed.

Line conditions

Extract level : 3V

Specifying angle : OFFV¥

Line angle 0 S [oor

Line angle 1 o[ 90)°

Line angle 2 © [180])°

Line angle 3 . [2701°
End

2. Make the settings for each item.
3. Select End.
The settings will be registered and the screen in (1.) will return.

STEP 3: Setting Search Regions

Set the region to search for the positioning mark.
Adjust the search region if there are areas not to be included in box searches.

CHECK When edges are extracted, the pixels at the edges of the screen cannot be
processed accurately. Do not include the outer edges of the screen when set-
ting the search region.

SeeAlso Refer to page 2-16-(7) under 2-16-3-1 Circles.

1. Select Search region.

Region0(Box)

Measurement conditions
Line conditions

Search region

Box size

Reference registration
Clear
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The screen for drawing regions will be displayed.

Search region
251,365

2. Draw a rectangular search region.
Specify the upper left and lower right coordinates.
Up/Down/Left/Right Keys: Move the cursor.

ENT Key: Confirms the settings.
When the bottom right coordinates have been set, the screenin (1.) will re-
turn

STEP 4: Registering the Size of the Box
There are two methods for registering the size of the box.

Registration Details
method
Input figure The measurement object is displayed on the screen, a box is
drawn on the exterior edge of the object and the size of the box is
registered.

Adjust the permissible range by inputting parameters.

Input parameter The lengths of sides of the box and the permissible range are
entered as parameters (in pixel units).

Inputting Figures
1. Select Box size.

Region0(Box)

Measurement conditions|
Line conditions

Search region

Box size

Reference registration
Clear

The registration methods will be displayed.

Input figure

Input parameter

2-16-(26)



EC Positioning Section 2-16

2. Select Input figure.
The Input Figure Screen will be displayed.

Input figure
251,365

3. Specify the top left and bottom right coordinates of the box.
Up/Down/Left/Right Keys: Move the cursor.
ENT Key: Confirms the settings.
The settings will be registered and the screen in (1.) will return.

CHECK Figures can be input to make settings only for the Long size and Short size of
the box. Use the parameter input screen to make permissible size range and
other detailed settings.

Inputting Parameters
Set the size of the box and the permissible range using parameter input.

If the size of the box is entered using figure input, those parameters will be
reflected under Long size and Short size on the Input Parameter Screen.

Input parameter
*1 Long side : [100] *6 — Short side distance
*2 Short side : [ 50] [ 80:120]%
*3 Length of long side *7 ——Line parallelism : [20]°
[ 80:120]%
*4 Length of Short side :
[ 80:120]%
*5 Long side distance
[ 80:120]%
Tl End
. 1 . Settings ranges and Default Values*:
R > *1:1to 512
. *3 .1 *2:1t0484
__________ e > | *3:1to0 200 (default: 80:120)
*4: 1 to 200 (default: 80:120)
*5 *5: 1 to 200 (default: 80:120)
- 4 < *6 > *6: 1 to 200 (default: 80:120)

*7: Parallelism of long sides and short
sides: 1 to 99 (default: 20)
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CHECK To Change Box Sizes:
« Increase the Length of long side and Length of short side.
« Increase the Long side distance and Short side distance.

4)»

When Box Is Chipped
* Reduce the lower limit of Length of long side and Length of short side.

1. Select Box size.

Region0(Box)

Measurement conditions|
Line conditions

Search region

Box size

Reference registration
Clear

The registration methods will be displayed.

Input figure

Input parameter

2. Select Input parameter.
The Input Parameter Settings Screen will be displayed.

Input parameter

Long side : [100]
Short side . [ 50]
Length of long side
[ 80:120]%
Length of short side
[ 80:120]%
Long side distance
[ 80:120]%
l

End

3. Make the settings for each item.
4. Select End.
The settings will be registered and the screen in (1.) will return.
STEP 5: Registering Reference Positions

Register reference positions here to detect position displacement. Positions
can be inspected if the difference between the reference position and the mea-
surement position is obtained from a calculation.

SeeAlso Refer to 2-16-3-1 Circles for an outline.
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2-16-3-4

STEP 1: Sett

1. Select Reference registration.

Position0(Box)

Measurement conditions
Line conditions

Search region

Box size

Reference registration
Clear

The Controller will search for the box in the displayed image and a display
cursor will appear at that position.

rSearch region

— Reference position

ENT:Set T | <—:Move

Press the Up/Down and Right/Left Keys to move the cursor to change the
position.

Press the ENT Key to save the setting.
The setting will be registered and the screen in (1.) will return.
2 (As required) 3

Set condi- H }5
ing Measurement Conditions

tions for
Set the conditions for searching for the positioning mark.

Multi-points
1

Set mea-
surement
conditions.

4 (As required)

Set search
region.

Register
 fC reference
obtaining position.

lines.

Measurement conditions

Note 1

Note 2 —

Note 3 —

Black ¥
OFFV
o [ 90]°
: [10]°
: OFF VY
: [100]
: [ 80:120]%
. [ 50]

Target color
Specifying angle
Range of angle
Limits of angle
Specifying length
Length 1

Limits of length 1
lLength 2

Tl

Note 3
Note 4

Limits of length 2
Sorting method
X Ascending order ¥
Defined side of 6
Midline of corner w

© [80:120]%

{

Note 5

End
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Note

1.

Select whether the positioning mark color will be white or black compared
to the background. (Black*, white)
The asterisk (*) indicates the default setting.

Angles

Use the following settings to set the angle of intersection and thus find the
coordinates of only the desired intersection even though many lines exist
on the screen.

Specifying angle: Set to ON.
Range of angle: Angle of the section in the target color (If the target color
changes, change the angle setting too.)

Limits of angle:  Set the permissible range for the angle.
Example: When the range of the angle is set to 90° and
the limits of angle set to 10°, the cross point of lines that
intersect at between 80° and 100° will be found.

Example: When Range of angle set to 90° and Limits of angle set to 10°.
The cross point of lines that intersect at 80° to 100° will be found.

Example: To extract the Set the Target color to black, the
following 3 cross points Specifying angle to ON, and the
Range of angle to 60°.
' >
+ +
60°
Example: To extract the Set the Target color to black, the
; ; Specifying angle to ON, and the
following 4 cross points Range of angle to 270°.
+ + >
+ +
270°

To find the coordinates of the cross point of lines regardless of their angle,
set Specifying angle to OFF. The settings for the range of the angle and the
limits of the angle will be ignored.

Setting item Selections
Specifying angle | ON, OFF*
Range of angle |0 to 359
Limits of angle 0to 99 (10%)

The asterisk (*) indicates the default setting.

Lengths
Use the following settings to set the length and thus find the coordinates of
only the desired intersection even though many lines exist on the screen.

Specifying length: Set to ON.
Length (I Set the line length in pixels.
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SeeAlso
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Limits of lengthl:  Set the permissible range for the length.
Example: To extract the 4 Set the Length 1 and Length 2 to the
cross points shown below lengths for the areas indicated in the

following diagram.

""""" Length 2
+ + [ I
+ +

Length 1

To find the coordinates of the cross point of lines regardless of their length,
set Specifying length to OFF. The settings of the line lengths and the limits
of the length will be ignored.

Setting item Selections
Specifying length | ON, OFF*
Length [ 1to 999
Limits of length [J | 1 to 200 (80:120%)

The asterisk (*) indicates the default setting.

Select the sorting conditions for determining which cross point coordinates
will be output. Up to 20 points can be obtained. The coordinates for the first
point matching the selected conditions will be output. (X ascending*, X de-
scending, Y ascending, Y descending)

The asterisk (*) indicates the default setting.

To output the coordinates for the second and subsequent points or to out-
put the center, use Calculation or other processing items and set the for-
mula.

Refer to 2-29 Calculation.

Example: Find the average of 4 points to output the center point.

. Center

Only one angle (0) will be output as the measurement results for the lines
that are found. Select which position 6 will be obtained. (The lines that are
considered are the two lines meeting the intersection point.)
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Example: To extract the cross point shown in the following diagram, set tar-
get color to black and sorting condition to X ascending order.

Midline of the Corner*

_-- Obtained midline

between two sides.
+ +

The asterisk (*) indicates the default setting.

i i Side 1 and Side 2
Outputintersection With the target color between the two

sides, the side in the clockwise
direction is side 1 and the side in the
counterclockwise direction is side 2.

Side 2

\

\' Side 1

1. Display the figure selections using the same operations as outlined under
steps (1.) to steps (3.) for Circle. Refer to page 2-16-(20).

New registration(Region0)

Circle
Cross point

Box
Multi-points

2. Select Multi-points.
The selections for setting conditions will be displayed.

Measurement conditions

Line conditions
Search region
Reference registration
Clear

3. Select Measurement conditions.
The Measurement Conditions Settings Screen will be displayed.

Measurement conditions
Target color : Black'¥
Specifying angle . OFFVY
Range of angle : [ 90]°
Limits of angle :[10]°
Specifying length : OFFV
Length 1 : [100]
Limits of length 1 : [ 80:120]%
Length 2 : [ 50]
Tl

End

4. Make the settings for each item.
5. Select End.
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The settings will be registered and the screen in (2.) will return.

STEP 2: Setting Conditions for Obtaining Lines

Adjust the line conditions if the lines cannot be found easily or to extract only
lines of a particular angle.

Refer to page 2-16-(19) for an outline.
1. SelectLine conditions.

PositionO(Multi-points)

Measurement conditions|

Line conditions
Search region
Reference registration
Clear

The Line Conditions Settings Screen will be displayed.

Line conditions

Extract level : 3V
Lineangle0 : OFFVY

[ o°
Lineanglel : OFFV

: [ 90
Lineangle2 : OFFV

: [180T°
Lineangle3 : OFFV
T End

2. Make the settings for each item.
3. Select End.
The settings will be registered and the screen in (1.) will return.

STEP 3: Setting Search Region
Set the region to search for the positioning mark.
Adjust the search region if there are areas not to be included in multi-point
searches.

CHECK When edges are extracted, the pixels at the edges of the screen cannot be
processed accurately. Do not include the outer edges of the screen when set-
ting the search region.

SeeAlso Refer to page 2-16-(7) under 2-16-3-1 Circles.
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1.

Select Search region.

The screen for d

Region0O(Multi-points)

Measurement conditions|
Line conditions
Reference registration
Clear

rawing search regions will be displayed.

Search region

391,436

Draw a rectangular search region.
Specify the upper left and lower right coordinates.
Up/Down/Left/Right Keys: Move the cursor.

Confirms the settings.
When the bottom right coordinates have been set, the screen in (1.) will re-

ENT Key:

turn.

STEP 4: Registering Reference Positions

Register reference positions here to detect position displacement. Positions
can be inspected if the difference between the reference position and the mea-
surement position is obtained from a calculation.

SeeAlso

Refer to 2-16-3-1 Circles for an outline.

1.

Select Reference registration.

Region0O(Multi-points)

Measurement conditions|
Line conditions
Search region

Reference registration
Clear
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The Controller will search for the cross point in the displayed image that
matches the conditions and a display cursor will appear at that position.

Search region
{ — Reference position

ENT:Set T | <—:Move

2. Pressthe Up/Down and Right/Left Keys to move the cursor to change the
position.

3. Pressthe ENT Key to save the setting.
The setting will be registered and the screen in (1.) will return.

Clearing Set Regions

The clear operation is executed for each region.
1. Select the region number to be cleared.

Select region

Regionl
Region2
Region3
Region4
Region5
Region6
Region7

The selections will be displayed.

Example: For circles

Measurement conditions
Search region

Radius

Reference registration
Judgement conditions

2. Select Clear.
A confirmation message will be displayed.

Region will be cleared.

3. Select Execute.
The region will be cleared and the screen in (1.) will return.
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2-16-4 Setting the Coordinate Mode

Select the type of coordinate values.

Before scroll:Output made using the coordinate values
before position displacement compensation.

Coordinate mode After scroll*: Output made using the coordinate values
after position displacement compensation.

Output coordinate:
After scroll' ¥ Refer to 7-4 Terminology for differences between
Calibration : OFF V¥ output coordinates.
End
ON: Output made using coordinate values set using calibration.

OFF*: Output made using Camera coordinate values.

The asterisk (*) indicates the default setting.

If the coordinate mode is changed after the judgement conditions have been
set, the measurement results will change also. Change the judgement condi-

tions to enable correct measurement.
1. Select Coordinate mode.

CHECK

1. EC position

Measurement image
Extract edges
Select region

Coordinate mode

The Coordinate Mode Settings Screen will be displayed.

Coordinate mode

Output coordinate:
After scroll' ¥
Calibration : OFFV

End

2. Make the settings for each item.

3. Select End.
The settings will be registered and the screen in (1.) will return.
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2-16-5 Measurement Screens

Detailed measurement values can be displayed on the screen in Monitor and
Run modes. These values are useful when adjusting measurement conditions.
This section describes what kind of information can be displayed for EC posi-
tioning.

SeeAlso Refer to SECTION 3 Monitor Mode and Run Mode for details on Monitor and
Run modes.

CHECK Press the SHIFT+ESC Keys on the Run Screen to access the following screen
and change Display results to Details.

0.Scn OVREN v

Image status
Freeze(Before scroll) W
Display image : Image0 ¥

| _Imagesize. : _AIV|
i | Display resuits : IBEIH 'V | :
End

Press the Up or Down Key to change to the unit for which EC positioning is set
and the following detailed screens will be displayed.

Press the SHIFT+Right or Left Keys to switch in order between the three
screens.

Judgement Result

0.Scn OVENNv OK 45ms

1.EC position Region number

Judge : DK

Search region

& Output coordinates

Detailed Display
The measurement values for each region will be displayed.

0.Scn OVREN v OK 45ms
1.EC position
X Y 6

0. 1234567  234.6