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Introduction

Thank you for purchasing the FZ3 Series.

This manual provides information regarding functions, performance and operating methods that
are required for using the FZ3 Series.

When using the FZ3 Series, be sure to observe the following:

* The FZ3 Series must be operated by personnel knowledgeable in electrical engineering.

* To ensure correct use, please read this manual thoroughly to deepen your understanding of the
product.

* Please keep this manual in a safe place so that it can be referred to whenever necessary.
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How This Manual Is Organized
This manual includes two manuals: the "User's Manual®, which describes basic operations and settings

for vision sensors, and the "Processing Item List Manual”, which describes the setting options for each
processing item.

Conventions Used in This Manual

Symbols
The symbols used in this manual have the following meanings.

Indicates relevant operational precautions that must be followed.
Indicates operation-related suggestions from OMRON.

Use of Quotation Marks and Brackets

In this manual, menus and other items are indicated as follows.

[] Menu Indicates the menu names or processing items shown in the menu bar.

ltem name Indicates the item names displayed on the screen.

Version Upgrade Information

The newly added functions are described here

Revision history from Version 2.0 to 2.1

Added Function Note on Newly-Added Function Reference in Manual

Reference: F "Processing

+ . . .
Shape Search Measurement is now possible even when the size of ltem List Manual”, " Shape

Handling size change measurement objects change. Search+" (p.94)
2D Code+ Measurement is now possible for white 2D codes on Reference: |+ "Processing ltem
Support code colors black backgrounds. List Manual", " 2D Code+" (p.265)

FZ3 Processing ltems List Manual
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Input image

FZ3 Processing Items List Manual

This chapter describes how to load images from cameras.

Reference: Camera Image Input (p.12)
Reference: Camera Image Input HDR+ (p.31)
Reference: Camera Switching (p.37)

Reference: Measurement Image Switching (p.39)

11
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Set the conditions for loading images from the camera and for storing images of the measured
objects.This processing item must be used when measuring.

Used in the Following Case

-
.-""-# .
- -

.l -
. b
/" [Camera Setting) \\‘
$ - Shutter speed "
% - Camera gain f
. - Calibration Jg

e

Important

When using an intelligent camera FZ-SLCx or an auto-focus camera FZ-SZCx, camera image input and camera

image input HDR+ cannot be used together.

- [Camera Image Input] is preset for Unit 0.Do not set any processing item other than camera image input

(camera image input HDR+) for Unit 0.

+ When switching from a color camera to a monochrome or switching to a camera with a different resolution,

reconfigure the settings in the following units.

If a camera is connected other than the one for the previous settings, the camera settings are returned to their

initial settings.

It is also possible to set multiple camera image input items to the flow and shoot images at different shutter
speeds. However, in this case, if the images are logged, only the last camera image input is logged.

To set camera image input, follow the steps below.

Settings Flow (Camera Image Input)

12

Camera Image Input
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Perform as necessary
Start
b

'rSeIect the camera to be set
* Be sure to perform settings when multiple
\__cameras are used.

v

' B

Camera Selection (camera image input)

Camera Settings (camera image input)
Screen Adjust Settings (camera image input)
White Balance (camera image input)

Calibration (camera image input)

w
Settings complete

w Results confi rmatiom’adjust ment
[ Test measurement ]

Camera Image Input Item List

Item Description

gamera Oto Select the camera to be set.

Select .

camera When multiple cameras are connected, select the camera to use for measurement.

Camera Specify the camera settings such as the shutter speed or electronic flash.

setting Reference:  Camera Settings (Camera Image Input) (p.14)

Screen Adjust the lighting and the lens.

adjust Reference:  Screen Adjust Settings (Camera Image Input) (p.18)

White When using a color camera, adjust the white balance.

balance Reference: ¢ White Balance (Camera Image Input) (p.22)
Set when measurements (camera coordinate measurement values) are to be output using actual

Calibration | dimensions. Select the calibration setting method and generate the calibration parameters.
Reference: | Calibration (Camera Image Input) (p.24)

Select Camera (Camera Image Input)

When multiple cameras are connected, select the camera to use for measurement.

FZ3 Processing ltems List Manual

Camera Image Input

13

abew 1ndu| H



abew 1ndu| H

1. Inthe ltem Tab area, tap [Select cameral].

o

-
Camersd | Zelecl camara

L

Cameral l Cameral | Cameral

=

=
Camera Mo. : IG#II:F-H] ,\El]

[Sclcct setling

2. Tap[Camera No.][ ¥ ]and select the camera number.

Note

The image from the camera selected in [Select camera] will be the object to be measured in the

following units.
If you need to switch the camera during the process, insert a [Camera Switching] unit in the scene and

switch the image.
Reference: | Camera Switching (p.37)

0 Camers Image Iput

SN S W W N

r 1 Color Data
&
[ |
[ I 2 Datect The image selected through the [Select
Y i camera] option in the [0 Camera Image
! |7 M : Input] is the object to be measured.
. = '
B - = N
4 Caymirdy v ibchireg

-
4 BCaolor Data
i - The image selected through the [Select
: T camera] option in the [4 Camera Switching]
J is the object fo be measured.

Camera Settings (Camera Image Input)

Set the following photographing conditions for each camera.

Reference: + Camera Settings (p.14)

Reference: » Frame/Field - for Monochrome Cameras Only (p.16)
Reference: » Number of lines to be read (p.16)

Reference: F Electronic Flash Setting (p.17)

Note

- The displayed items differ depending on the camera type and lighting mode. Perform the following procedure as
necessary in accordance with the use environment.

Camera Settings

Adjust the settings related to camera shutter speed and camera gain.

Select the shutter speed appropriate to the speed of the measurement object. Choose a faster shutter
speed if the measurement object is moving quickly and the image is blurred.

Adjust the camera gain when images cannot be brightened through the shutter speed, lens aperture, or

14 Camera Image Input FZ3 Processing Items List Manual



lighting conditions. Usually, the factory default value can be used.

Camera gain Image quality Image
200 Very poor (too much noise) bright
0 Very good (less noise) dark

[Factory defaults: 85

1. Inthe ltem Tab area, tap [Camera setting].

Cemeral Zelect cemera

; Cameral Camers| Camers?

Calibration

Whila balance

Camera zelling n Serean adjustl

2. Inthe "Camera settings" area, specify the shutter speed.
The setting methods are to select from the options offered or to set the value directly.

smera sellings

shutler speed :

(O Select typical value Iﬁs
@) Zet by number i [ so0=],

Set value

[Factory default] Description

Item

Typical value
- [1/120]
(For FZ-SFx, FZ-SPx, FZ-SC2M/FZ-S2M, FZ-SC5M/
FZ-S5M)
- 1/200
-+ [1/500] Option values for the
Shutter (for FZ-Sx, FZ-SLC, FZ-SZC) shutter speed differ
speed < 1/1000 depending on the
1/2000 camera type.
1/4000
1/8000
1/20000
- Set by number
1/10 to 1/50000

3. Specify the camera gain while checking the image.

Camera settings

Shulter speed :

() Zelect typical valuse I:-'-.: 'I*

[
@ el by numbsr 1/ 5““ﬂs

FGII|I'|: I—“:J\

sl lal

)

FZ3 Processing ltems List Manual Camera Image Input

15

abew 1ndu| H



Item SAUVE(TD Description
[Factory default] P
0to 230
[50] Adjust the camera gain when the shutter speed, the
(For FZ-SFx, FZ-SPx, Iean aperture andﬁ] hting conditions cannFc))t be’
Gain FZ-SC2M/FZ-S2M, FZ-SC5M/ periure, and fighting
used to brighten the image. Usually, the factory
FZ-S5M)
default value can be used.
[85]
(for FZ-Sx, FZ-SLC, FZ-SZC)

abew 1ndu| H

Frame/Field - for Monochrome Cameras Only

There are two methods to transfer one image from a camera to the controller: frame read and field read.
Frame read is to read all of the scanned lines of the image. The result is called a frame image. Field read
is used to read half of the interlaced scanned lines of the image. The result is called the field image.
Here, select the unit to be treated as one image.

Odd scan lines Even scan linas
Field Image
----- AT ) .
L= L LA R Image with every other line

Resclution:512(H) x 242V} Resolution:512(H) x 242(\/)
| ]

Frame Image

) Twa field images are composed
Resolution:512(H) x 484(v) | OMRON | [ 1o 2 fragm mage. Po

1. Inthe ltem Tab area, tap [Camera setting].
2. In the "Frame/Field" area, select either "Frame" or "Field".

Set value
ltem [Factory Description
default]
[Frame] Measurements are done in frame units.

Measurements are done in field units. Select "Field" when you prefer
. shorter image input time rather than higher accuracy.

Frame/Field Field Processing becomes faster since each image is scanned skipping
one scan line per two consecutive lines, but the measurement
precision is decreased because the vertical image resolution is lower.

Number of lines to be read

By narrowing the image range to be loaded, the image scan time can be shortened.
Set the range taking the offset of the measurement object into consideration.
The part of the image narrowed down by the start line and the end line will be displayed in the Image

16 Camera Image Input FZ3 Processing Items List Manual



Display area of the processing item setting window or the Main screen.

Start line

A

———Image range
o be scanned

End line

r_*x
\_J

Note |

=
o
-
(1]

About minimum number of lines
+ The minimum number of lines (minimum number of lines between start and end lines) is 12 lines.

For 5 megapixel cameras, the end line is fixed to 1799.
About coordinate values
- The coordinate values displayed as the measurement results are the values of the display position on the

monitor.
- The coordinate values do not vary according to the settings for "Number of lines to be read".

1. Inthe ltem Tab area, tap [Camera setting].

Cameral

Cameral

Cameral

Camerad

Gelect camera

Camsra s=iling

Scresn adjusi

Thile balance

Calibration

2. Set the start/end line in the "Number of lines to be read" area.

usber of lines to be read
Bl

Start line : >
A ....d...“..}) ___J

End line :

A

474

Electronic Flash Setting

abew 1ndu| H

This function is set when an electronic flash is used.This sets the output conditions for the signal for
synchronizing the measurement and the electronic flash timing.

1. Inthe ltem Tab area, tap [Camera setting].

Cameral Camaral Camaral Camarad Select camera

Calibration I

Camera s=iting Soresn adjusi Yhile balance

FZ3 Processing Items List Manual Camera Image Input 17



2. Inthe "Electronic flash setting" area, specify each item.

Electronic flash setting
STEP - STROUT deley : 30 us .\
IIIII
=)
1 STOOUT widih : A0 ps
= =
-O -
S_ STCOUT polarity : [@l Posit ive DHe;niiweJ
3
Q
«Q
)

Item Setvalue Description
[Factory default] P

Set the waiting time from the time the STEP signal is
STEP-STGOUT [0] to 511 input until the electronic flash trigger output signal comes
delay (1 count 30us) ON.

Delay Time=Count x 30us + 90us

110 63

STGOUT width [3] Set the output time for the electronic flash trigger signal.

(1 count 30us)

Select the pulse polarity of the electronic flash trigger.
Positive polarity: Flashes synchronized with the timing of

. [Positive] the electronic flash trigger output signal changing from
STGOUT polarity Negative OFF to ON.
Negative: Flashes when the strobe trigger output signal
changes from ON to OFF.

Screen Adjust Settings (Camera Image Input)

Set the lighting and lens conditions for each camera.

Reference: F Lighting Control (p.18)

Reference: F Line bright (p.20)

Reference: » Lens adjustment setting (p.21)
Reference:  Common setting for all cameras (p.22)

Lighting Control

When a camera with a lighting function is connected, the brightness of the lighting can be adjusted from
the controller. Brightness can be adjusted automatically or one of the preset patterns can be selected.
A lighting lamp image is displayed as a guide illustration.
N4 /]
Viewed from
the cutside 1
I D
VAN
Capable to adjust

light intensity of 8
positions

5

Note

- When one scene contains two or more Camera Image Input units, lighting control can be performed only for the
first Camera Image Input unit.

18 Camera Image Input FZ3 Processing Items List Manual



1. Inthe ltem Tab area, tap [Screen adjust].

Cameral

Camera selling

Cameral

Camerad Comerad Select camera

i Screen adjust | Fhite balance L‘alibr-ﬂ.iunJ

2. In the "Lighting control" area, specify the brightness.
The image display contents depend on the connected camera.

When an intelligent camera is connected

Important

- When model FZ-SLC15 is connected, only parts 0 to 3 are active.Changing parts 4 to 7 will not affect
the brightness.

Lighting diagram

fLighting s|Jontrol

Parts list

e
Part | Value |

Part :

Turn I

Pattern No. :

=3 0 O e L R =

128
128
128
128
128
128
128
128

Pattern zelect

T

Item Set value Description

Pattern Pattern O to I

select 16 Select a preset lighting pattern.
After the camera is installed, if the orientation of the camera does not

Turn i match the orientation of the lighting parts, tap [Turn] under the lighting
diagram. The lighting diagram rotates 90 degrees clockwise each time
you tap [Turn].

Brightness 0 to 255 x The brightness at each part can be adjusted to one of 256 levels.0

9 8ch indicates the lighting is OFF. The larger the number, the higher the
at each part

[0]

brightness.

FZ3 Processing Items List Manual

Camera Image Input
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When an MG-WAVE is connected

rLighting conirol

=

Patiern Ho. : Patiarn snlattl
Part @ 0 I IEE:J
1

Part Yalus
1

ltem Set value Description
Pattern select zattern 0to Select a preset lighting pattern.
Brightness at |0 to 255 The brightness can be adjusted to one of 256 levels.0 indicates the
each part [0] lighting is OFF. The larger the number, the higher the brightness.

For other cameras

The brightness cannot be adjusted.

Line Bright

The graph showing the gray distribution for 1 line in the image is called the "Line bright".You can display
the line brights for R, G and B for any horizontal or vertical line.

1. Inthe ltem Tab area, tap [Screen adjust].

Cameral Cameral Camerai

Comerad Select camera

Fhite balance

Camera seblling i soreen adjust |

Calibration |

2. Place a check at "Display line bright".

rl.int bright -
:[I_ Dizplay |ine bri:ht] |

0 ][]

20 Camera Image Input
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3. Move the line to the position whose gray distribution you want to see

R. G, B graph lines Max. densiy value (red)
Indicates the max. density value.

Coordinate axis [yelow)
This line is moved to the location
in which densily i3 1o be checked.

Lens Adjustment Setting

This function is only displayed when an intelligent camera or an auto-focus camera is connected.
Make lens adjustments such as the focus and zoom.The optimum value can be set automatically for the
focus and iris.

1. Inthe ltem Tab area, tap [Screen adjust].

Cameral Cameral Camaral Camarad

Camera zebling Sereen adjust || Thite balance Calibration I

2. Specify the "Zoom" size while checking the image.
3. Tap [Auto] at "Focus" and "Iris".

Select camera

The focus and iris optimized for the zoomed image are set automatically.

llens zelling

Zoom i IiﬂLlEl D ,,,,,,,,, o ]
Focus @ I—UMD F e i
Iris : I_']DD U_

FZ3 Processing Items List Manual

Camera Image Input 21

abew 1ndu| H



abew 1ndu| H

Set value
ltem [Factory Description
default]

Zo0om [0] to 1023 Dlsplay the image zoomgd in and out.Depending on the focus setting
value, it may not be possible to set a large zoom value.

Adjust the focus. When [Auto] is clicked, the optimum focus for the

current image is set automatically.

. Adjust the amount of light that passes through the lens. When [Auto]
Iris [0] to 31 . . . . . .
is clicked, the optimum iris for the current image is set automatically.

Focus [0] to 1023

- Auto focus and auto iris can only be used when setting with this screen open.They cannot be used during

running.

Common Setting for All Cameras

This function is only displayed when an intelligent camera or an auto-focus camera is connected.This
sets the conditions for automatically setting the focus, iris, and white balance.

1. Inthe ltem Tab area, tap [Screen adjust].

Cameral Cameral Cameral Camgrad Zelecl comers

Thite balance Calibralion

Camera sebling Sereen adjusl

2. In the "Common setting for all cameras" area, set up "Camera adjust area" and "Iris base

density".
fomwon seiting fo- all cemerss
Camera adjust arsa :

Sot the Ares of dulo setling for Focus, Iris,
Fhitlefalance.

Iris bass density = | 40| < —-J— >

i

Increaze the rusber when Lhe sule iris ef fecl iz dark

Item Description
Camera adjust | This sets the area for judging whether or not the state is appropriate when
area automatically setting the focus, iris, and white balance.
Iris bfase Increase the number when the auto iris effect is dark.
density

White Balance (Camera Image Input)

Set the white balance to make white objects look white by calibrating the color of images loaded from

cameras.
By adjusting the white balance, the appropriate white color can be reproduced under any lighting

conditions
Appropriate values can also be set automatically.

22 Camera Image Input
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Note

Perform the white balance setting only when a color camera is used.
In the following cases, make sure to perform white balance.
When a new system is installed
When the camera or lighting is changed
Since measurement results may vary with changes of the white balance setting, be sure to verify the operation
after it has changed.

1. Inthe ltem Tab area, tap [White balance].

Camaral Camaral | Camara? I Cameral felect camera
i N Fo

Camera =etling Borean adjust Phile balance Cal ibrat ion

o
e R 1

2. Shoot a white piece of paper or cloth.
3. Tap [Auto].

fFhite balance setting

R: [l <] -— 3]
or [ -— ]

B: o] <| -— 2]
—
Camera [mage (5 nol input. . Aute |

s

Note

When the "Too bright" or "Too dark" message is displayed, adjust the iris, shutter speed, gain and/or
lighting conditions until "Automatic adjustment is possible" is displayed.

4. Adjust the "R", "G" and "B" values as necessary.

Item SRUVEILD Description
[Factory default] P

0.001t0 7.999 (R, G, and B)
For FZ-SC

[R=1.183]

[G=1.000]

[B=1.323]

For FZ-SC2M
[R=1.394]

[G=1.000]

[B=1.222]

For FZ-SFC, FZ-SPC
[R=1.145]

[G=1.000]
[B=1.1889]

For FZ-SC5M
[R=1.351]

[G=1.000]

[B=2.314]

White
balance
setting
R
- G
B

Adjust the white balance.
Whiteness increases when the
value of "R", "G", and "B" is
increased.

FZ3 Processing ltems List Manual Camera Image Input 23
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Calibration (Camera Image Input)

By setting the calibration, the measurement result can be converted and output as actual dimensions.

The calibration method is selected here.
There are three calibration methods, point, sampling, and parameter.

Specifying Points and Setting (Point Specification) (p.24)

Reference:
Reference: + Setting calibration through sampling measurement (sampling) (p.25)
Reference: » Inputting and setting values (Value Setting) (p.28)

Reference: + View Calibration Parameters (p.29)

abew 1ndu| H

Calibration
Reference:

Note

- In order to output measurement results in actual dimensions, set [Calibration] to "ON" in [Output parameter] for
each processing unit. If [Calibration] is "OFF" (factory default), measurement results are output as camera image

See "User's Manual", "Terminology Explanations” (p.271)

coordinate values.

Specifying Points and Setting (Point Specification)

This is a method for performing calibration by specifying arbitrary points (in pixels).
Calibration parameters are calculated automatically when actual coordinates of specified locations are

entered. Up to 3 points can be specified.
When magnification is the same in the X and Y directions

Specify only 2 points.

x¥=11

xY=1:1

Calibration

- When magnification is not the same in the X and Y directions
Specify 3 points.

XY¥=53

x¥=1:1

A
Note|

When 2 points are specified, the coordinate system is set to the left-hand system (forward in the clockwise
direction). Specify 3 points to perform calibration including the coordinate system.

Calibration
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1. Inthe ltem Tab area, tap [Calibration].

Cameral Camaral Cameral Camerad

e ——

Fhite balance Calibrat ion ”

2. Inthe "Calibration setting" area, select "Point".

caliblation setting
Polint

G L0

) Zampl ing

Zelect camera
Camera zabting

Screen ad)ust

() Paranstar

3. Tap the first point on the screen.

4. Input the actual coordinates for the specified point.
The actual coordinate input window is displayed.

Paint

| 1@| |"-;|\+- ﬂ

rAciual

| n.nnnlrﬂ_ | ﬁ.uunﬁ:l:ﬂ j

. Set value
Actual coordinate [Factory defaull
Point X, Y 0 t0 9999.9999 [Point you tapped in the window]
Actual X, Y -99999.9999 to 99999.9999 [0]

5. Set the 2nd and 3rd points in the same way.

6. Tap [Generate calibration parameters].

En

Click image,and point is added.
[ Genarate calibralion parameters |] Del |

The calibration parameters will be generated.

Setting Calibration through Sampling Measurement (Sampling)
This is a method for setting calibration based on measurement results.

Calibration parameters are calculated automatically when a registered model is searched and the actual
coordinates for that position entered.

FZ3 Processing Items List Manual
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1. Inthe ltem Tab area, tap [Calibration].

Cameral Cameral Camaral Camaral Select camera
Camera setting Screen adiust Thite balance Calibrat ion ||

2. In the "Calibration setting" area, select "Sampling" .

liblation satling

) Paint

@ Zawpl ing

) Parameter

3. Inthe "Sampling" area, tap [Regist model].

rSamp | ing

Ho. | Point |

Actual |

Regist model

1_'

Smarch region

4. Use the Drawing tools to register the model.

Fi
m%:l::tu I | g 5;? O
@|=]|O

Hi@| X w

Reclangle
Upper lefl posilion

[). [72]

Lover right poszition

(700, [227] |

fq

ok | Cance|

5. Adjust the search region as necessary.
The default value setting is for the entire screen.

26 Camera Image Input
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aneling

Ho. | Point |

Actunl

Regisi madel

[ Search region

6. Tap [Sampling measurement].

riampl ing
Heo. | Point | Actual |
Regist model Search region

Sampling measuremant

Measurement is performed.
The search result (cross-shaped cursor) is displayed in the Image Display area, and the

Sampling Coordinate window is displayed.
7. Inthe Sampling Coordinate window, enter the X and Y values.

clual

1 |
100.0000 |, [ 100.0000 ] —:-I
1

ak ‘ Cancal

8. Tap [OK].

Point coordinates and actual coordinates are registered in the "Sampling"” area.

famnline
| Man I Pring I LT I
i L1508, 150) L100,100)
Regist model Zearch region Edit
Samp | ing measurement Dal

FZ3 Processing Items List Manual
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9. Move the object to be measured and repeat the Steps Reference: F 3(p.26)to Reference: F 8(p.27) .

10. Tap [Generate calibration parameters].

|l Generate calibration parameiers ”‘

The calibration parameters will be generated.

Cal ibration parameler

Field of wiew :

H 1012212 D
B: -0.285779 E:
C: -4. 737176 F:

0286773
l.o12212
~BI.57E070

E73.0133538

Inputting and Setting Values (Value Setting)

Enter calibration data directly with numerical values.

1. Inthe ltem Tab area, tap [Calibration].

L‘-ﬂ.“ raﬂ

Cameral

c-ﬂ.lﬂrla EIIEIHS

Selech camara

Comers selling

Screen adjust

Thite balance

I Calibration

2. Inthe "Calibration setting" area, select "Parameter".

aliblation setting

@ Peramater

3. Inthe "Parameter" area, specify values for the "Coordinate", "Origin" and "Magnification".

) Paint
Cl Zampl ing
Faramelar
Coordinste ILE"hand vl

Origin = m
[ vwn=]

Magnif icak ion =

Eerarale calibralion paramelars

28 Camera Image Input
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ltem Set value Description
[Factory default] P

Left-hand type: Clockwise is forward when specifying the
coordinates.

Right-hand type: Counter-clockwise is forward when specifying
the coordinates.

Lafthandad

g X

. [Lefthand],
Coordinate Righthand Jmﬂim
¥
Righthanded

b

Positive
L A«

Select where the origin of the actual coordinates will be.

Upper left of screen

©

[Upperleft],

Origin Lowerleft, Center

Center of screen

O

I
Lower leftof screen

0.00001 to

999999 Specify the ratio of 1 pixel to the actual dimensions.

Magnification

4. Tap [Generate calibration parameters].

Farsmster
Coordinste I!-I’I:—-r-ﬂ. -
Origin 2 |uu.=. eIl | w

Wagnif fcakion @ | :.nnr-r-rj

Gerarale cal ibraticnm paramsbers

The calibration parameters will be generated.

View Calibration Parameters

View the set calibration data.

1. Inthe ltem Tab area, tap [Calibration].

FZ3 Processing ltems List Manual Camera Image Input 29

abew 1ndu| H



2. Inthe "Calibration parameter" area, confirm the calibration data.

fCal ibration parameter
[H 1.000000 p: 0.000000
B: 0.000000 E: 1. 000800
[H 0900000  F: 0.000000
=1 Fleld of viaw : £40.000000
©
c
=%
3
Q)
«Q
o ltem Set value Description
A Calculation value These are calibration conversion values. Camera coordinates are
B Calculation value | converted to actual coordinates based on these values. The
Cc Calculation value | conversion formulas for actual coordinates are as follows:
D Calculation value |~ X Y): Measurement p.omt (camera cerdlnates), Unit: pix
= culati I + (X', Y'): Conversion point (actual coordinates)
Calculation value | yi_r ' v s BxY + C
F Calculation value | Y'=DxX+ExY +F
Field of view | Calculation value | This is an actual dimension in the X direction.

Additional Explanation (Camera Image Input)

Position Compensation and Camera Image Input

When creating a scene, if a [Camera Image Input] unit is positioned after a [Position Compensation]
processing unit, that [Position Compensation] unit will be cancelled, which will cause a new image to be

read.

0CGamera Imaze Input

1. Pozition Compensation

2 Fire Matching

i 2Camera Image Input v Fosition compensation of unit 1 is
' l—canceled and retums to the position
! before position compensation.
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This is a processing item for just FZ3-H [0 [0 0 series high grade controllers.

You can acquire a wide dynamic lens image by combining images photographed consecutively at
different shutter speeds.

With objects that generate halation, images with low-contrast, and environments with fluctuation in the

lighting, this processing item is an effective substitute for camera image input.

Used in the Following Case

B |
4 "ﬁ-‘:%'.‘f .'L"\F g

ay .

Bafom pmoessing

b,

+ To measure images with low-contrast stably

Use high-contrast mode.

Important

o

To acquire stable images of objects for which halation occurs easily

' Used'io obtain images with awide dynamic range in which )

dark areas are made brighter (fext areas) and bright areas
are made darker (connecior arsas).

When using an intelligent camera FZ-SLCx or an auto-focus camera FZ-SZCx, camera image input and camera
image input HDR+ cannot be used together.

Settings Flow (Camera Image Input HDR+)

To set camera image input HDR+, follow the steps below.

FZ3 Processing Items List Manual

Camera Image Input HDR+
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Be sure to perform settings
Start
e

( Camera Settings (camera image input) )
w

( HDR Settings (camera image inputHDFH])
v

( Bright Adjust Setting (camera image input HDR+}]
v

abew 1ndu| H

( Screen Adjust Settings (camera image input_j}
v

( White Balance (camera image input) )
w

( Calibration (camera image input) }

w
Settings complete

w
( Test measuremeant

Results confirmation/adjustment

Camera Image Input HDR+ Item List

Iltem name Description
Specify the camera settings such as the electronic flash.
Camera . . .
settin The setting method is the same as for [Camera Image Input].Please check it.
9 Reference:  Camera Settings (Camera Image Input) (p.14)
HDR settin Carry out the image combination and photography settings.
9 Reference:  HDR Settings (Camera Image Input HDR+) (p.32)
Bright adiust Specify the brightness follow-up adjustment setting.
9 ) Reference: | Bright Adjust Setting (Camera Image Input HDR+) (p.35)
Adjust the lighting and the lens.
Screen The setting method is the same as for [Camera Image Input].Please check it. However, the iris
adjust cannot be adjusted.
Reference:  Screen Adjust Settings (Camera Image Input) (p.18)
. When using a color camera, adjust the white balance.
White . . .
balance The setting method is the same as for [Camera Image Input].Please check it.
Reference: F White Balance (Camera Image Input) (p.22)
Set when measurements (camera coordinate measurement values) are to be output using actual
Calibration dimensions. Select the calibration setting method and generate the calibration parameters.
The setting method is the same as for [Camera Image Input].Please check it.
Reference: | Calibration (Camera Image Input) (p.24)

HDR Settings (Camera Image Input HDR+)

Specify the image combination method etc.

1. Inthe ltem Tab area, tap [HDR setting].

2. Inthe "Mode select" area, specify the mode.
When you select the mode in the "Mode select" area and specify the measurement region on the
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image, the parameters are set automatically.To finely adjust the parameters, refer to the next

items.

Hode ==|ect

f+ HOR " High contrast
Set value
ltem [Factory Description
default]

[ HDR] Generate images with stable brightness by shooting multiple images

with different shutter times based on the specified brightness range.
Mode select . This is used to improve the contrast within an image.Specify the

High . . i .

contrast average brightness and brightness range, fix the shutter time, shoot
multiple images, and generate images with good contrast.

3. Inthe "Input setting" area, set the items.

HDR

Inpul seliing

I Input mum sat :

el
S D

ltem Setvalue Description
[Factory default] P
Minimum 0to 20 This item sets the minimum brightness for combining
brightness [8] images.
Maximum 0to 20 This item sets the maximum brightness for combining
brightness [14] images.
Place a check to set the number of shots manually.
[Unchecked] . . . . .
. Checked Setting a high shot count provides images with low
Input num set noise.However, more processing time is required.
2to 16 . .
Setting a low shot count shortens the processing
[6] . . . . .
time.However, the image is more easily affected by noise.

FZ3 Processing ltems List Manual
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High contrast mode

Inpul =eiline
=3
ge]
=1
§.
Q
Q
D
hverags ; I—H.EE_ |
< ; >
Vidth 1.00 'L —J
I Input nun set : |
ltem Setvalue Description
[Factory default] P
Average ;1'?0023 20.00 Specify the average brightness for images shot.
) .01to 1. . . .
Width ?1 OOO;O 00 Specify the brightness range for images shot.
Place a check to set the number of shots manually.
[Unchecked] . . . . .
. Checked Setting a high shot count provides images with low
Input num set noise.However, more processing time is required.
2to 16 . :
6] Setting a low shot count shortens the processing
time.However, the image is more easily affected by noise.

4. In the "Output

Output seiting

setting" area, set the combination method.

Conb ine Lyps ©
& Morma |  Colar  Linear
Set value
ltem [Factory Description
default]

[Normal] Select the combination method.

Color Normal: Standard combination method. This compensates the
brightness so that dark sections on the combination image do not
become all black.

_ Color: This is suitable for inspecting labeling and the Gravity and
Combine Area.This compensates the saturation when there is little hue
type Linear information in the combined image.

Linear: This is suitable for fine matching and defect inspection.In
order to output the actual brightness of the workpiece, no
compensation is performed.
The processing speed is Color (slow) - Normal - Linear (fast).
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The current shot count and image combination time for the settings are displayed.

Bright Adjust Setting (Camera Image Input HDR+)

This sets how far to track the brightness of the loaded images.

1. Inthe ltem Tab area, tap [Bright adjust].
2. Set each item in the "Bright adjust setting" area.

Aricht adjust setting

¥ Erilght adjius

LM

Adj. range 3 |

Hax 3

Hin : £ j

B e

4 2 |
Adjuszi brighl ave. I 11.00 J
el current bright |
Change adiusl areas
Set value
ltem [Factory Description
default]
If a check is placed at "Bright adjust”, the image is output with its
Briaht adiust [Unchecked] | brightness automatically compensated.This makes it possible to
9 ) Checked obtain images with stable brightness even if the lighting conditions
fluctuate, for example due to interfering light.
Minimum 0.00to
. 20.00 Specify the follow-up brightness minimum value.
Adj. range
[6.00]
Maximum 0.00to
. 20.00 Specify the follow-up brightness maximum value.
Adj. range
[16.00]
. . 0.00to . . .
Adjust bright 20.00 Specify the target for brightness follow-up.Tapping the [Set current
ave. [1 1' 00] bright] button updates this value.

When a check is placed at "Bright adjust", the brightness Adj. range is displayed with blue lines

in the "Histogram" area.

Change the "Adjust bright ave." and brightness adjust area.
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¢(Brlght ad]ust zeiling

W Bright adjusi
dd] . range : [

................. >

| LA e L LTS S s )
Hax : < —rj— 3

Adjust bright ave, [_ a,su_J

Set current bright |

Changa edjust area |

Camera Image Input HDR+
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I Used in the Following Case

- When switching to images on cameras other than that has been set to [Camera Image Input]
during scene processing

r N

)

D

¢

e .

Important

- When switching from a monochrome camera to color camera, reconfigure the settings in the following units.
- Camera switching cannot be used with camera image input HDR+.

1. Select the cameras used for measurement.

Camera select

Camers No. : W@]

2. Tap [OK].
The settings are finalized.

When creating a scene, [Position Compensation] will be disabled if [Camera Switching] is positioned
after a [Position Compensation] unit, and this will restore the image of the measurement object to its
former state before the position compensation was applied.
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0Camera Image Input

1.Position Compenzation

2 Fine Matching

38

ACamera Switching

Camera Switching

The Posttion Compensation for Unit 1 is being

:— cancelled, making it restore to its former state before the

Fosition Compensationwas applied.
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This sets the output image for the specified image conversion related processing items as the input
image for the processing items set in the flow from this processing item onward.
This is primarily used to return converted images back to their originals and to increase the images that

can be selected as conversion targets for image conversion related processing items by placing before
the image conversion related processing items.

Used in the Following Case

+ Toreturn a converted image to its original

-

Example) Performing a search after returning to the
image from before position compensation was performed

OCamera Imege Inpui
g
R
‘!!J 1.Filtatire
E ' tor Campenaaton

@ IMeasurement Imase Swilchrs
5 | 4Eearch
a@

Parameter Settings (Measurement Image Switching)

Specify the processing unit outputting the images to display.

1. Select the target unit in the "Target" area.

|Hothine>

9. Paszition Conpenzalion

1.Color Gray Fllker

Note

- If <Nothing> is left selected, the measurement image switching measurement result is NG.
Be sure to set something other than <Nothing>.

- Only an image conversion related unit prior to this unit can be selected.

2. Tap [OK].
The settings are finalized.

FZ3 Processing Items List Manual Measurement Image Switching
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Measurement

This chapter describes how to set up the processing items
that execute measurement.Iln addition, key points for
adjustment addressing unstable measurement results and
shortening measurement time will also be introduced.

Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:

Reference:

FZ3 Processing ltems List Manual

Search (p.42)

Flexible Search (p.53)
Sensitive Search (p.62)
ECM Search (p.73)

EC Circle Search (p.84)
Shape Search+ (p.94)
Classification (p.104)
Edge Position (p.114)
Edge Pitch (p.124)

Scan Edge Position (p.132)
Scan Edge Width (p.145)
Color Data (p.154)
Gravity and Area (p.160)
Labeling (p.172)

Label Data (p.184)
Labeling+ (p.188)

Defect (p.208)

Precise Defect (p.216)
Fine Matching (p.224)
Character Inspection (p.235)
Date Verification (p.242)
Model Dictionary (p.251)
Barcode+ (p.259)

2D Code+ (p.265)

Circle Angle (p.271)
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Register the feature sections of the measurement object as an image pattern (model), then find the most
similar part to these models from the input images to detect the position.

The correlation value showing the degree of similarity, measurement object position, and inclination can
be output.

I Used in the Following Case

- When identifying the shape of measurement objects (for detecting defects or foreign matter)

.1

[ Example) Inspecting for whether objects with different
packaging have been mixed in

Setimage Measurement image

el Parts that are similar to the model
(desired image pattern)  are searched for.

SErsEEsEsEEE s ===

kess=s=sas==ss====

e s e

|
Detection point
Search region
(region for model search)

Note

- Search processing basic concepts
Reference: F "User's Manual", "Search Processing Mechanism" (p.262)

Set up searches according to the following flow.
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Mecessary Steps Optional Steps

Start
b 4

[ Mode| Registration (Search) ]

v (» Detection Point (Search) |

( Region Setting (Search)
-w [ Reference Position (Search)

[ Measurement Parameters (Search) ]
= (» output Parameters (Search)

Setting completed

> Verify/Adjust results
( Test measurement

L—

List of Search Iltems

Item name Description

This item registers the pattern characteristic of the measurement image as a model.

Model parameter values can be changed as needed to address unstable measurement results or to

Model increase the processing speed.Normally, the factory default value will be used.

Reference:  Model Registration (Search) (p.43)

This item is used to set up the measurement area.
Region Instead of measuring the entire input image, narrowing the measurement area shortens the
setting processing time.

Reference: | Region Setting (Search) (p.46)

This item can be changed if necessary.Specify a position in the model that should be used as the
Detection detection coordinates during measurement. Usually, the central position of the set model is
point registered as the detection coordinates.

Reference:  Detection Point (Search) (p.46)

Ref. position | view.
Reference:  Reference Position (Search) (p.47)

This item can be changed if necessary.Specify the reference position within the camera's field of

Reference: F Measurement Parameters (Search) (p.48)

This item specifies the judgement condition for measurement results.Specify the criteria to judge the
Measurement | measurement result if the X and Y coordinates and the correlation with the model are OK.

This item can be changed if necessary.Normally, the factory default value will be used.
Use the output parameter to specify how to handle the coordinates.
Reference:  Output Parameters (Search) (p.49)

Output
parameter

Model Registration (Search)

Register the parts to measure as the model.
The position at the time of registration is also registered in the model information.Place the
measurement object in the correct position when registering a model.

1. Inthe ltem Tab area, tap [Modell.
When setting a new model, you do not have to tap [Model].

FZ3 Processing ltems List Manual Search
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2. Use the drawing tools to specify the model registration range.

BILIEIE] pes]

3. To save the entire image used for model registration, place a check at the "Save registered

model" option.

0x | Cancel ‘

['7 Zave registarsd modsl

Note

If you save the registered model image, you can re-register the model with the same image after model
parameters are adjusted.Note that the scene data size increases when a registered model image is
saved.

4. Tap [OK].
The model is registered.

Note

- When a model is registered, the central coordinates of the model are registered as the detection point.A
detection point is a point output as a measurement value. If multiple figures are combined, the central
coordinates of the circumscribed rectangle are registered.

Detection coordinate
’7Can be changed to an appreciate position.

P .

— Model

Changing Model Parameters

Model parameter values can be changed as needed to address unstable measurement results or to
increase the processing speed.Normally, the factory default value will be used.
After changing a setting, re-register the model.
1. Inthe "Model parameter" area, select the search mode, then specify a value for each item for
that mode.

rlndel paraneter
I
Search mode : & CR C PT -]

Rotal lon
Angle range : |

L
Skipping angle : | |

M Ssart mode
Steb. 1 12 Fast | <| | > |stabie
Prec. @ 2 Fasl <J —J— )]Precis:l
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Set value
Setting item [factory Description
default]
Search for normalizing the brightness.This method can provide stable
[CR] measurement when there is fluctuation in the overall brightness and

when the image has low contrast.
Search Measures the degree of matching with the model profile.This method
mode PT can measure at higher speed when the rotation angle has a wide

range.

It is available only when a 0.3 megapixel color camera is connected.

When CR is selected

o Set value _
Setting item [factory defaul] Description
Rotation Checked When the measurement object is rotating, place a
[Unchecked] check at "Rotation" and specify how many degrees
Angle range | [-180 to 180] the model created rotates each time and through
what range of angles.A smaller skipping angle
Skipping 11030 increases stability, but slows down the processing.
angle (5] The normal direction is clockwise.
Checking the "Smart mode" option enables a
Smart mode [Checked] high-speed rotation search.However, the stability
Unchecked may be lowered when the model shape aspect ratio
is large or when the NOT mask is used.
Specify which is to have priority, measurement
1t0 15 stability or speed.
Stab. [The default value depend | If lowering stability does not speed up processing, it
on the connected is likely that many candidates have been
camera.9 or 12] detected.In this case, specify a larger value for
"Candidate LV" or "Stab."
1t03 Specify which is to have priority, measurement
Prec. . L
[2] positional precision or speed.

When PT is selected

Description

This item specifies the rotation angle range for searching.The normal

If lowering stability does not speed up processing, it is likely that many
candidates have been detected.In this case, specify a larger value for

Set value
Setting item [factory
default]
Angle range | [-180t0180] | o ion is clockwise.
Stab. ;3;0 5
"Candidate LV" or "Stab."

Displaying/Re-Registering/Deleting a Model

If you save the model registration image, it is easy to re-register the model after model parameters are

changed.
Item Description
Disp model/Input . . . . . .
image The model image display and input image display are switched.

FZ3 Processing Items List Manual
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. When model parameters are modified, display the original model image and re-register the
Re-register
model.
Delete Deletes models.

Regiztered mode| image

Input image Re-regisler

Delete |

Region Setting (Search)

Use a rectangle to specify the area where the model is searched.
Instead of measuring the entire input image, narrowing the measurement area shortens the processing

time.
1. Inthe ltem Tab area, tap [Region setting].

2. Tap [Edit].
ra y

|F|turas | Edit
‘

The figure setting area is displayed.
3. Specify the area in which to search for the model.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.
4. Tap [OK].

The area to measure is registered.

Detection Point (Search)

Specify a position in the model that should be used as the detection coordinates during
measurement.Usually, the central position of the set model is registered as the detection point. This
function is used to change to any desired position.

Note

- After changing the detection coordinates to another position, re-registering the model will change it back to the
central coordinates of the model.

1. Inthe ltem Tab area, tap [Detection point].
In the Image Display area, the current detection point is displayed with a crosshair cursor.
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2. Tap the position to be set as the detection point.

_|_
@

Note

- Displaying the image enlarged makes this tapping easier.
Reference: F "Using the Zoom Function" in the "User's Manual" (p.279)

3. If necessary, finely adjust with numeric input and the arrow buttons.

Detection coordinale

[1
[ 820 ..., | mJ:'_'d
]

Reference Position (Search)

When the model is set, this position is automatically set at the same time as the reference position.This
item can be used to change the reference position to any desired position. This is handy for measuring
the positional deviation from a certain position.

1. Inthe ltem Tab area, tap [Ref. position].
In the Image Display area, the current reference position will be displayed as the crosshair
cursor.

2. Tap the position to be set as the reference position.
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Note

Displaying the image enlarged makes this tapping easier.
Reference: F "Using the Zoom Function" in the "User's Manual" (p.279)

3. If necessary, finely adjust with numeric input and the arrow buttons.
To remeasure on the displayed image and set the reference position, tap [Measure ref.].

fReference coordinaie

. | e, || 4= -}|

L

Neagure raf. |

Measurement Parameters (Search)

Specify the search measurement conditions and the judgement conditions for the measurement results.

1. Inthe ltem Tab area, tap [Measurement].
2. Inthe "Measurement condition" area, specify a value for each item.

riusune-enl. cond L lon
LI_ Sub-ﬁixcl\|
- Fs
Candidate LY & FL e |
| Can # N | J Jﬂ]

El_ Hulliple WEWIJ

Detail LY :
Sort condition : [Corr. descending 7]
search No. @ | J
. Set value -
Setting item [factory default] Description
. Checked When a check is placed at sub-pixel, the position

Sub-pixel information can be measured in units of
- [Unchecked] . . . S
sub-pixels.However, this requires more processing time.

0'to 100 Specify the threshold value with which to detect
Candidate LV [70] candidate points in a rough search.Specify a smaller
value when model search results are unreliable.

When executing a multi search

. Set value .
Setting item [factory defaul] Description
. + Checked .
Multiple output . [Unchecked] Select to execute a multi search.
Detail LV 0to 100 Specify the threshold value with which to detect
[75] candidate points in a detail search.
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-+ Corr. ascending

[Corr. descending] | Specify the conditions by which the search number is

Sort condition - Xascending re-assigned.
- Xdescending When sorting referencing the X and Y coordinates,
- Y ascending the upper left is the origin.
- Y descending
0 to 31

Search No.

[0]

Input the search number for outputting the data.

3. When the setting has been changed, tap [Measure] in the Detail area to verify whether
measurements can be made correctly.

Te=zt meEazuring of this ibtem. | Hes
L

4. Set up the judgement condition.

EUre |

rJudgemant condil ion
Count : 0
== =
I el 3 |
Measure X 2 0.0000
[-99595.383|1]...]-|[ 95999.589] |...|
Hensure T : 0.0000
[-39893.993)i]...]- [ 98959, 983 |.. |
Search angle = 0.0000
L8 | —
Correlalion = 0.0000
I | —
L - LS i

Note

The values beside each item are measurement results of the displayed image.Take these values into
consideration to determine the upper and lower limits.

Setting item | Set value Description
Count 0to 32 Specify the number of detections that are judged to be OK.
-99999.9999
Measure X |to Specify the range of X-axis shifting that is judged to be OK.
99999.9999
-99999.9999
Measure Y |to Specify the range of Y-axis shifting that is judged to be OK.
99999.9999
g/lnza;zure -180to 180 | Specify the range of angles that are judged to be OK.
Specify the range of correlation values that are judged to be
Correlation |0to 100 OK.However, when the correlation value of the measurement result is
0, the judgement result will be NG regardless of the lower limit setting.

Output Parameters (Search)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.
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- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.

2. Specify each of the following items.

Flutput coordimmtes

& After scroll

" Before scroll

rCallbral ion

& OFF

" ON

Ref lecl Lo Lhe ovarall judgemsant

= 0N  OFF
Set value
Setting item [factory Description
default]
[After .
As measurement results, select whether to output coordinate values
Output scroll] . o . L
. to external devices before or after the position deflection correction is

Coordinates Before )

scroll applied.

Select whether to reflect the calibration in the values output to the
[OFF] external device as measurement results.

Calibration ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.

Reflect to [ON] Enables choosing whether or not the judgement results of this

overall . s : .

. OFF processing unit is reflected in the scene overall judgement.

judgement

Key Points for Test Measurement and Adjustment (Search)

The following content is displayed in the "Detail result" area as text.

Executing test measurements will also update the measurement results and the figures in the image.

Displayed items

Description

Judge Judgement result

Count Count

Correlation Correlation value

Position X X coordinate of the position where the model is detected
Position Y Y coordinate of the position where the model is detected
Angle Angle of the position where the model is detected
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Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

Searching other positions

Parameter to
be adjusted

Remedy

Specify a larger value for the "Prec.”

If the measurement results are unstable only when "Rotation" is selected, specify a smaller value for
the "Skipping angle".

l;/lac:’(;:eter When "Rotation" is selected, if the model shape is complex, uncheck the "Smart mode" option.
If the image has low contrast or blurred edges, set the "Search mode" to "CR".
If the model image consists of detailed figures, specify a larger value for "Stab."
If the precision is low, place a check at "Sub-pixel".

Measurement | If images that should be judged OK vary greatly, specify a smaller value for "Candidate LV".

If the model image is small and unstable, specify a smaller value for the "Reduction".

The judgement is NG (insufficient memory)

Parameter to be
adjusted

Remedy

Region setting

Make the search region as small as possible.

Model parameter

Bring "Stab." close to the factory default value.

Bring the "Skipping angle" close to the factory default value.

Specify a smaller value for "Prec.".

When the processing speed is slow

Parameter to
be adjusted

Remedy

Region
setting

Make the search region as small as possible.

Model

Make the area to register as the model as small as possible.

If the model image is a simple figure or a large figure, specify a smaller value for "Stab."If lowering
stability does not speed up processing, it is likely that many candidates have been detected. Raise
the "Candidate LV" in [Measurement].

When "Rotation" is selected and the model image is a simple figure, specify a larger value for

Model "Skipping angle"
parameter bping ang'e .
When "Rotation" is selected and the model image is a simple figure, place a check at "Smart mode".
If the position precision is high, specify a smaller value for "Prec.".
If the rotation angle range is large, set the "Search mode" to "PT".
If images that should be judged OK vary little, specify a larger value for "Candidate LV".
Measurement

If the position precision is high, uncheck "Sub-pixel".
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Measurement Results for Which Output Is Possible (Search)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Character

Measurement items e Description
Judgement result JG Judgement result
Count C Number of search items detected

If none detected, 0

Correlation value CR Correlation with the model
Measure X X X coordinate of the position where the model is detected
Measure Y Y Y coordinate of the position where the model is detected
Measure angle TH Angle of the position where the model is detected
Reference X SX X coordinate of the reference position of the registered model
Reference Y SY Y coordinate of the reference position of the registered model
Reference angle ST Angle of the registered model
Detection point RX RX X coordinate of the registered model
Detection point RY RY Y coordinate of the registered model
g;))rrelatlon N(N=0to CRN Detected search N correlation (N =0 to 31)
Position N(N=0to 31) |XN Detected search N position X (N =0 to 31)
PositonN(N=0t031) |YN Detected search N position Y (N =0 to 31)
Angle N (N =0to 31) THN Detected search N angle TH (N = 0 to 31)
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In Flexible Search, multiple measurement object features (models) are registered beforehand.Parts from
input images that most resemble the multiple models are searched for, and correlation (similarity) and
position are determined.

I Used in the Following Case

- To treat models with only slight variations as the same and prevent excessive filtering out.

- Example) Gheck if the foreign objects are in. N
entered in package

Mare than one model can be registered depending on
the printing quality and shape of Measurement ocbject

0
-

Note

- Search processing basic concepts
Reference:  "User's Manual", "Search Processing Mechanism" (p.262)

Set up flexible search according to the following steps.
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Mecessary Steps Cptional Steps

Start
-

( Model Registration (Flexible Search) )
-

( Region Setting (Flexible Search) )
-

( Measurement Parameters|Flexible Search_g
- ( Cutput Farameters (Flexible Search) )

Setting completed

b4 Verify/Adjust results
( Test measurement :|

List of Flexible Search Items

Item name Description

This item registers the pattern characteristic of the measurement image as a model.

Model . . .
ode increase the processing speed.Normally, the factory default value will be used.
Reference: F Model Registration (Flexible Search) (p.54)
This item is used to set up the measurement area.
Region Instead of measuring the entire input image, narrowing the measurement area shortens the
setting processing time.

Reference: F Region Setting (Flexible Search) (p.57)

Reference:  Measurement Parameters (Flexible Search) (p.57)

This item can be changed if necessary.Normally, the factory default value will be used.
Use the output parameter to specify how to handle the coordinates.
Reference: ¢ Output Parameters (Flexible Search) (p.58)

Output
parameter

Model Registration (Flexible Search)

Register the parts to measure as the model.
A total of 5 models, 0 through 4, can be registered, with no restriction on the size.

If a model has different printing qualities and shapes, more than one models should be registered.

The position at the time of registration is also registered in the model information.Place the
measurement object in the correct position when registering a model.

1. Inthe ltem Tab area, tap [Modell.
2. Inthe "Setting model" area, select a model and tap [New].

¢ietling modal

Nadel | Canler |

Hode 0
Hodell
Hodel2
lodel 3
Hodeld

er
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Model parameter values can be changed as needed to address unstable measurement results or to

This item specifies the judgement condition for measurement results.Specify the criteria to judge the
Measurement | measurement result if the X and Y coordinates and the correlation with the model are OK.



3. Use the drawing tools to specify the model registration range.

Figures [ f 4 | - 1l
Bl@| x| o]

4. In the figure setting area, tap [OK].
The model is registered and its center X and Y coordinate values are displayed in the "Setting
model" area.

roelling model

Hodel Canter
Mode 10 (320,240)
Mode| 1 (320,240)
Mode |2 (320,240)
Mode |3
Mode |4
Edit ‘ Delete |

The image specified for the model is displayed in the Image Display area.

5. Toregister two or more models, repeat the Steps Reference: » 2(p.54) to Reference: ¥ 4(p.55) .

Juswiainsesy H

- When a model is registered, the center of the model is registered as the detection point.A detection point is a
point output as a measurement value.If multiple figures are combined, the central coordinates of the
circumscribed rectangle are registered.

Dalaclion coardinala
’7(‘.&” ba changed ko an appraciala posilion.

L madal
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Changing Model Parameters

Model parameter values can be changed as needed to address unstable measurement results or to
increase the processing speed.Normally, the factory default value will be used.

After changing a setting, re-register the model.

1. Inthe "Model parameter" area, select the search mode, then specify a value for each item for

that mode.
nde| oarametar
r Search mode : ¥ CR C PT _]
Rotat i on
ingle range : | sl
Skipping angle 5
B Smarl mode
stsb. : 17 Fast | <] 2] stebie

Frec. I Fast | £ —J— ¥ Freciss
i L i

Set value
Setting item [factory Description
default]
Search for normalizing the brightness.This method can provide stable
[CR] measurement when there is fluctuation in the overall brightness and

when the image has low contrast.
Search Measures the degree of matching with the model profile.This method
mode PT can measure at higher speed when the rotation angle has a wide

range.

It is available only when a 0.3 megapixel color camera is connected.

When CR is selected

o Set value -
Setting item [factory default] Description
Rotation Checked When the measurement object is rotating, place a
[Unchecked] check at "Rotation" and specify how many degrees
Angle range |[-180 to 180] the model created rotates each time and through
— what range of angles.A smaller skipping angle
Skipping 11030 increases stability, but slows down the
angle (5] processing.The normal direction is clockwise.
Checking the "Smart mode" option enables a
[Checked] high-speed rotation search.However, the stability
Smart mode .
Unchecked may be lowered when the model shape aspect ratio
is large or when the NOT mask is used.
Specify which is to have priority, measurement
1to 15 stability or speed.
Stab [The default value depend | If lowering stability does not speed up processing, it
' on the connected is likely that many candidates have been
camera.9 or 12] detected.In this case, specify a larger value for
"Candidate LV" or "Stab."
1t03 Specify which is to have priority, measurement
Prec. - .
[2] positional precision or speed.
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When PT is selected

Set value
Setting item [factory Description
default]

This item specifies the rotation angle range for searching.The normal

Angle range | [-180 to 180] direction is clockwise.

1t05 If lowering stability does not speed up processing, it is likely that many
Stab. 3] candidates have been detected.In this case, specify a larger value for
"Candidate LV" or "Stab."

Region Setting (Flexible Search)

Use a rectangle to specify the area where the model is searched.
Instead of measuring the entire input image, narrowing the measurement area shortens the processing
time.

1. Inthe ltem Tab area, tap [Region setting].
2. Tap [Edit].

|Fi:uras | .
Reciangle Edil

The figure setting area is displayed.
3. Specify the area in which to search for the model.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.
4. Tap [OK].

The area to measure is registered.

Measurement Parameters (Flexible Search)

Specify the search measurement conditions and the judgement conditions for the measurement results.

1. Inthe ltem Tab area, tap [Measurement].
2. Inthe "Measurement condition" area, specify a value for each item.

rIea.su‘:ll.-ni condit ian
o ~

[T Sub-pixsl
e A

l|" 5
Candidste LV : - .. <] ]
L i e |
|
o Set value e
Setting item [factory defaul] Description

When a check is placed at sub-pixel, the position
. - Checked . . . .
Sub-pixel information can be measured in units of
[Unchecked] . . . N
sub-pixels.However, this requires more processing time.

0'to 100 Specify the threshold value with which to detect
Candidate LV [70] candidate points in a rough search.Specify a smaller
value when model search results are unreliable.

3. When the setting has been changed, tap [Measure] in the Detail area to verify whether
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measurements can be made correctly.

Test seasuring of thiz ilem.

—_—
[ Heasure J
I

4. Set up the judgement condition.

Posltlon X &

pludgemenl sondil ian

Position ¥ :

Search angle :

Correlation ;

0.0000__ s

| -ssssasesf || sssss.ama )]
0. 00fin

[ -sessa.seaf ||| essss.smn(l.]
0.00f10

| o[ )| (1.
0.00f10

| B[ 1l 0| -]

Note

The values beside each item are measurement results of the displayed image.Take these values into
consideration to determine the upper and lower limits.

Setting item | Set value Description
-99999.9999
Position X to Specify the range of X-axis shifting that is judged to be OK.
99999.9999
-99999.9999
Position Y to Specify the range of Y-axis shifting that is judged to be OK.
99999.9999
:r(]a;r:h -180 to 180 | Specify the range of angles that are judged to be OK.
Specify the range of correlation values that are judged to be
Correlation |0to 100 OK.However, when the correlation value of the measurement result is

0, the judgement result will be NG regardless of the lower limit setting.

Output Parameters (Flexible Search)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.

Important

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.
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2. Specify each of the following items.

slutput coordimates

& After scroll " Before scroll

eCal lbral ion

& OFF " ON

Ref leclt Lo Lhe ovearall judgemsant

Juswanses|\ H

= 0N  OFF
Set value
Setting item [factory Description
default]
[After .
As measurement results, select whether to output coordinate values
Output scroll] . . . L
. to external devices before or after the position deflection correction is
Coordinates - Before .
applied.
scroll
Select whether to reflect the calibration in the values output to the
. . [OFF] external device as measurement results.
Calibration

ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.

Sfeleit o [ON] Enables choosing whether or not the judgement results of this
judgement - OFF processing unit is reflected in the scene overall judgement.

Key Points for Test Measurement and Adjustment (Flexible Search)

The following content is displayed in the "Detail result" area as text.

Displayed items Description
Judge Judgement result
Model number Model No. of the biggest correlation
Correlation Correlation value
Position X X coordinate of the position where the model is detected
Position Y Y coordinate of the position where the model is detected
Angle Angle of the position where the model is detected

Note

If the model is an ellipse, its circumscribing rectangle is displayed as the search result of the model.

Key Points for Adjustment

Select the adjustment method referring to the following points.
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When the measurement results are unstable

Searching other positions

Parameter to
be adjusted

Remedy

Specify a larger value for the "Prec."

If the measurement results are unstable only when "Rotation" is selected, specify a smaller value for
the "Skipping angle".

gﬂac;:i:eter When "Rotation" is selected, if the model shape is complex, uncheck the "Smart mode" option.
If the image has low contrast or blurred edges, set the "Search mode" to "CR".
If the model image consists of detailed figures, specify a larger value for "Stab."
If the precision is low, place a check at "Sub-pixel".

Measurement | If images that should be judged OK vary greatly, specify a smaller value for "Candidate LV".

If the model image is small and unstable, specify a smaller value for the "Reduction".

The judgement is NG (insufficient memory)

Parameter to be
adjusted

Remedy

Region setting

Make the search region as small as possible.

Model parameter

Bring "Stab." close to the factory default value.

Bring the "Skipping angle" close to the factory default value.

Specify a smaller value for "Prec.".

When the processing speed is slow

Parameter to Remed
be adjusted y
Reglon Make the search region as small as possible.
setting
Model Make the area to register as the model as small as possible.
If the model image is a simple figure or a large figure, specify a smaller value for "Stab."If lowering
stability does not speed up processing, it is likely that many candidates have been detected. Raise
the "Candidate LV" in [Measurement].
Model When "Rotation" is selected and the model image is a simple figure, specify a larger value for
parameter Skipping angle".
When "Rotation" is selected and the model image is a simple figure, place a check at "Smart mode".
If the position precision is high, specify a smaller value for "Prec.".
If the rotation angle range is large, set the "Search mode" to "PT".
If images that should be judged OK vary little, specify a larger value for "Candidate LV".
Measurement

If the position precision is high, uncheck "Sub-pixel".

Measurement Results for Which Output Is Possible (Flexible Search)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.
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Character

Measurement items s Description

Judge JG Judgement result

Model No. NO Model No. of the biggest correlation

Correlation value CR Correlation with the model

Measure X X X coordinate of the position where the model is detected
Measure Y Y Y coordinate of the position where the model is detected
Measure angle TH Angle of the position where the model is detected

Reference X SX X coordinate of the reference position of the registered model
Reference Y SY Y coordinate of the reference position of the registered model
Ref.Angle ST Angle of the registered model

Detection point RX | RX X coordinate of the registered model

Detection point RY |RY Y coordinate of the registered model
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Sensitive Search

The registered models are automatically finely divided and matched in detail.Of the divided models, the
one with the lowest correlation is output. Sensitive search is suitable when the difference between the
model image and measurement image is small and regular searches do not produce differences in
correlation.

Used in the Following Case

When identifying the shape of the divided area

If an entire object is registerad as a model using the search function,
identification cannot be done through correlation. However, if a model
is registerad using the sensitive search function, the correlation value
will be lowaraed if one portion of that mocel is different, and this
poriion can be detecied as a defect.

Detected as an MG amor

Settings Flow (Sensitive Search)

Set up sensitive search according to the following steps.

Necessary steps Cptional Steps
Start
v
(» Model Registration(sensitive search) )
. - v — [ Detection Point (sensitive search) )
(> Region Setting (sensitive search) 3
v (> Reference Position (sensitve search) )
(> Measurement Parameters (sensitive search) )
-
Setting complated

i Verify/Adjust results
( Test measurement )

[ Outputl Parameters (sensitive search) )
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List of Sensitive Search Items

Item name Description

This item registers the pattern characteristic of the measurement image as a model.

Model parameter values can be changed as needed to address unstable measurement results or to
Model . . .

increase the processing speed.Normally, the factory default value will be used.

Reference: F Model Registration (Sensitive Search) (p.63)

This item is used to set up the measurement area.
Region Instead of measuring the entire input image, narrowing the measurement area shortens the
setting processing time.

Reference: F Region Setting (Sensitive Search) (p.66)

This item can be changed if necessary.Specify a position in the model that should be used as the
Detection detection coordinates during measurement.Usually, the central position of the set model is
point registered as the detection coordinates.

Reference:  Detection Point (Sensitive Search) (p.67)

This item can be changed if necessary.Specify the reference position within the camera's field of
Ref. position | view.

Reference:  Reference Position (Sensitive Search) (p.67)

This item specifies the judgement condition for measurement results.Specify the criteria to judge the
Measurement | measurement result if the X and Y coordinates and the correlation with the model are OK.

Reference:  Measurement Parameters (Sensitive Search) (p.68)

This item can be changed if necessary.Normally, the factory default value will be used.
Output . .

Use the output parameter to specify how to handle the coordinates.
parameter

Reference: ¢ Output Parameters (Sensitive Search) (p.69)

Model Registration (Sensitive Search)

Register the parts to measure as the model.
The position at the time of registration is also registered in the model information.Place the
measurement object in the correct position when registering a model.

1. Inthe Item Tab area, tap [Model].
When setting a new model, you do not have to tap [Model].
2. Use the drawing tools to specify the model registration range.

o

fi T

'__.._..l:_ —

L - - z

Y| @] x| wiod

3. To save the entire image used for model registration, place a check at the "Save registered
model" option.Also, when registering a model but not holding the disable setting for the
sub-region set during the last time the model was registered, uncheck the "Keep disabled
setting" option.

I |{eep dizabled zettin
[T [fave registered mode

0K | Cancel |
1
. Set value e
Setting item [factory defaul] Description
Keep disabled - [Checked] |When the modelis registered, this holds the disable setting for
setting Unchecked |the sub-region set during the last time the model was registered.
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Save - Checked
registered .
model. [Unchecked]

To save the entire image used for model registration, place a
check at this option.

4. Tap [OK].
The model is registered.

Changing Model Parameters

Model parameter values can be changed as needed to address unstable measurement results or to
increase the processing speed.Normally, the factory default value will be used.
After changing a setting, re-register the model.

1. In the "Model parameter" area, set each item.

cllode | paramater
Rotat ion
Angle range : | -|

Skipping angle & | ; | |

F anarl mode

..-....,“”J: b ISt&hle
Frec. i@ & Fast _EJ t——-J__T _EJFrtcin

Sensitive nodel seiiing

Stab. : 12 Fast <|

N Set value r
Setting item [factory default] Description
Rotation - Checked When the measurement object is rotating, place a
- [Unchecked] check at "Rotation" and specify how many degrees
Angle range |[-180 to 180] the model created rotates each time and through
- what range of angles.A smaller skipping angle
Skipping 11030 increases stability, but slows down the
angle (5] processing.The normal direction is clockwise.
Checking the "Smart mode" option enables a
Smart mode - [Checked] high-speed rotation search.However, the stability
Unchecked may be lowered when the model shape aspect ratio
is large or when the NOT mask is used.
Specify which is to have priority, measurement
1t0 15 stability or speed.
Stab [The default value depend | If lowering stability does not speed up processing, it
' on the connected is likely that many candidates have been
camera.9 or 12] detected.In this case, specify a larger value for
"Candidate LV" or "Stab."
1t03 Specify which is to have priority, measurement
Prec. L .
[2] positional precision or speed.

Changing Sub-model parameter

Set the "Sensitive model setting" as necessary.

64 Sensitive Search FZ3 Processing Items List Manual



1. Tap [Sensitive model setting] in the model parameter.

rliode | parameter

Rotation

Angle rangs : |

Skipping angle @

T
[

F Snarl mode

Stab. : 12 Fast {|

)- ijstabla

Prec. i+ & Fask ﬂ _J_ L]Prucim
- =

Sensitive modsl ttuin||

L

ol

2. Set up the sub-model parameter.

riub-model parsmeler

Sub-nodel number X :

Sub=wodel number ¥ !

Steb. : 15 Fast | <| )| |stable
Prec. : 1 Fast H—J— ﬂpruuise

T Flain inspeckion

<]
[ tllcla]

Erable &ll | Return |
o Set value e
Setting item [factory defaulf] Description
Sub-model number |0 to 10 This sets the number of divisions of the registered
X [4] model in the X direction.
Sub-model number |0 to 10 This sets the number of divisions of the registered
Y [4] model in the Y direction.
Specify which is to have priority, measurement
1t0 15 stability or speed.
Stab [The default value depend | If lowering stability does not speed up processing,
' on the connected it is likely that many candidates have been
camera.12 or 15] detected.In this case, specify a larger value for
"Candidate LV" or "Stab."
1t03 Specify which is to have priority, measurement
Prec. . -
[2] positional precision or speed.
o . - Checked , . . .
Plain inspection [Unchecked] Specify whether or not to inspect the plain region.
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Disabled setting
You can specify enable/disable of each sub-region.

1. Tap the region you wish to disable and select "Disabled".

—5el &s invalid

Divided model regions

To release the disabling of a region, tap "Enable All".

riub-model parsmeler

Sub-nodel number X : 4l..]| < i 3
Sub-wodel number ¥ ! 4[ < E >

Stab. : 15 Fast ﬂ—J ixmu

Prec. @ i Fasti ﬂ"—'J—' ﬂl’ruise

I Plain inspeclion

Erable &ll | Return |

=4

Region Setting (Sensitive Search)

Use a rectangle to specify the area where the model is searched.
Instead of measuring the entire input image, narrowing the measurement area shortens the processing
time.

1. Inthe ltem Tab area, tap [Region setting].

2. Tap [Edit].
|Fi|:uras [ ( Edit W
Rectangle |

e

The figure setting area is displayed.
3. Specify the area in which to search for the model.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.
4. Tap [OK].

The area to measure is registered.
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Detection Point (Sensitive Search)

Specify a position in the model that should be used as the detection coordinates during
measurement.Usually, the central position of the set model is registered as the detection point.This
function is used to change to any desired position.

Note

- After changing the detection coordinates to another position, re-registering the model will change it back to the
central coordinates of the model.

1. Inthe ltem Tab area, tap [Detection point].
In the Image Display area, the current detection point is displayed with a crosshair cursor.
2. Tap the position to be set as the detection point.

Note

- Displaying the image enlarged makes this tapping easier.
Reference:  "Using the Zoom Function" in the "User's Manual” (p.279)

3. If necessary, finely adjust with numeric input and the arrow buttons.

Detection coordinale

T
[ 320, | m;]:| i]
1

Reference Position (Sensitive Search)

When the model is set, this position is automatically set at the same time as the reference position.This
item can be used to change the reference position to any desired position.This is handy for measuring
the positional deviation from a certain position.

1. Inthe ltem Tab area, tap [Ref. position].
In the Image Display area, the current reference position will be displayed as the crosshair
cursor.
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2. Tap the position to be set as the reference position.

Note

Displaying the image enlarged makes this tapping easier.
Reference: F "Using the Zoom Function" in the "User's Manual" (p.279)

3. If necessary, finely adjust with numeric input and the arrow buttons.
To remeasure on the displayed image and set the reference position, tap [Measure ref.].

Reference coordinate

1t
828 [, [ ||+ ﬂ
A

Nzasure raf. I

Measurement Parameters (Sensitive Search)

Specify the sensitive search measurement conditions and the judgement conditions for the
measurement results.

1. Inthe ltem Tab area, tap [Measurement].

2. In the "Measurement condition" area, specify a value for each item.

fHeasurement condition

Condidste LY : [|7WJ i]jJ

ruh- region selling

Sub-region margin [|—EJ ilil]

o Set value -
Setting item [factory default] Description
. . Checked When a F:heck is placed at sut?-plxgl, the position
Sub-pixel information can be measured in units of
- [Unchecked] . . . L
sub-pixels.However, this requires more processing time.

68 Sensitive Search FZ3 Processing Items List Manual



010 100 Specify the threshold value with which to detect
Candidate LV [60] candidate points in a rough search.Specify a smaller
value when model search results are unstable.
This is set when expanding the measurement region for
. . |0to10 i .
Sub-region margin [6] sub-region measurement.Specify a larger value when
model search results are unstable.

3. When the setting has been changed, tap [Measure] in the Detail area to verify whether

measurements can be made correctly.

Test measuring

at this iken.

Heasure |

4. Set up the judgement condition.

Setting item | Set value Description
-99999.9999
Measure X |to Specify the range of X-axis shifting that is judged to be OK.
99999.9999
-99999.9999
MeasureY |to Specify the range of Y-axis shifting that is judged to be OK.
99999.9999
h . .
::;f -180to 180 | Specify the range of angles that are judged to be OK.
Specify the range of correlation values that are judged to be
Correlation |0 to 100 OK.However, when the correlation value of the measurement result is
0, the judgement result will be NG regardless of the lower limit setting.
Specify the range of density deviations that are judged to be OK.The
Deviation 0 t0 221 hlg.he.;rthe proportion of pllalln sectlc.)ns,. the h.lgher this vjallue.
This is enabled when plain inspection is set in the sensitive model
settings.
NG 0to 100 Specify the range of NG sub-region that are judged to be OK
Sub-region pectly 9 9 Juag ’

Output Parameters (Sensitive Search)

Specify how to treat the coordinates to be output to the external device as measurement results.This

item can be changed if necessary.Normally, the factory default value will be used.

1. Tap [Output parameter] in the Item Tab area.
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2. Specify each of the following items.

rlutput coordinales

& After scroll  Bofore scroll

el 1brak ion

i+ OFF 0l
rRef lect Lo overall judgement

& 0N € OFF

sDizsplay cursor setling

Fegilion @ & DM ™ OFF
Sub-region : C O = OFF
Set value
Setting item [factory Description
default]
" [After As measurement results, select whether to output
. scroll] . .
Output coordinates Before coordinate values to external devices before or after
the position deflection correction is applied.
scroll
Select whether to reflect the calibration in the values
[OFF] output to the external device as measurement results.
Calibration ON ON: Output the coordinates converted into actual
dimensions.
OFF: Output the camera coordinate values.
Reflect to overall . [ON] Enat.JIes choosllng Whe.ther or not t.he judgement results
. of this processing unit is reflected in the scene overall
judgement - OFF .
judgement.
Display cursor setting
Position [ON] The measurement coordinate position of the detected
OFF model is displayed at the cursor.
The coordinate position of the region with the lowest
. ON . . -
Sub-region correlation value of the sub-regions is displayed at the
[OFF] cursor

Key Points for Test Measurement and Adjustment (Sensitive Search)

The following content is displayed in the "Detail result" area as text.

Note

Executing test measurements will also update the measurement results and the figures in the image.

Displayed items Description
Judge Judgement result
Correlation Lowest correlation value in the sub-region
Position X X coordinate of the position where the model is detected
Position Y Y coordinate of the position where the model is detected
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Angle

Angle of the position where the model is detected

Deviation

Highest density deviation in the sub-region

NG Sub-region

NG region count

Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

Searching other positions

Parameter to
be adjusted

Remedy

Specify a larger value for the "Prec."

Model the "Skipping angle".

If the measurement results are unstable only when "Rotation" is selected, specify a smaller value for

parameter

When "Rotation" is selected, if the model shape is complex, uncheck the "Smart mode" option.

If the model image consists of detailed figures, specify a larger value for "Stab."

Sub-model

parameter and "Sub-model number Y".

If images that should be judged OK vary greatly, specify a larger value for "Sub-model number X"

If the precision is low, place a check at "Sub-pixel".

Measurement

If images that should be judged OK vary greatly, specify a smaller value for "Candidate LV".

If images that should be judged OK vary greatly, specify a larger value for "Sub-region margin".

The judgement is NG (insufficient memory)

Parameter to be

adjusted

Remedy

Region setting

Make the search region as small as possible.

Model parameter

Bring "Stab." close to the factory default value.

Bring the "Skipping angle" close to the factory default value.

Specify a smaller value for "Prec.".

Sub-model
parameter

Specify a larger value for "Sub-model number X" and "Sub-model number Y".

When the processing speed is slow

Parameter to
be adjusted

Remedy

Region
setting

Make the search region as small as possible.

Model
Registration

Make the area to register as the model as small as possible.
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If the model image is a simple figure or a large figure, specify a smaller value for "Stab."If lowering
stability does not speed up processing, it is likely that many candidates have been detected. Raise
the "Candidate LV" in [Measurement].
Model When "Rotation" is selected and the model image is a simple figure, specify a larger value for
parameter | "Skipping angle".
When "Rotation" is selected and the model image is a simple figure, place a check at "Smart mode".
If the position precision is high, specify a smaller value for "Prec.".
Sub-model | Ifimages that should be judged OK vary greatly, specify a larger value for "Sub-model number X"
parameter and "Sub-model number Y".
Measurement If images that should be judged OK vary little, specify a larger value for "Candidate LV".
parameter If the position precision is high, uncheck "Sub-pixel".

Measurement Results for Which Output Is Possible (Sensitive Search)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Ch:t‘rriic;er Description
Judgement result JG Judgement result
Correlation value CR Correlation with the model
Deviation DV Deviation
Measure X X X coordinate of the position where the model is detected
Measure Y Y Y coordinate of the position where the model is detected
Measure angle TH Angle of the position where the model is detected
Reference X SX X coordinate of the reference position of the registered model
Reference Y SY Y coordinate of the reference position of the registered model
Reference angle ST Angle of the registered model
Detection point X RX X coordinate of the registered model
Detection point Y RY Y coordinate of the registered model
NG Sub-region CT NG region count
Sub-region Number AN Region number with the lowest correlation value
Sub-region Number(X) ANX X direction column number for the output region
Sub-region Number(Y) ANY Y direction line number for the output region
Sub-region Pos. X DX X coordinate of the detected sub-region
Sub-region Pos. Y DY Y coordinate of the detected sub-region
&o:e()ligognggsub-reglon N) CRN Correlation (sub-region N)
(E’Ne‘;'%t'ting(g)“b'reg'°” N lown Deviation (sub-region N)
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This processing item searches the input image for parts having a high degree of similarity to the target
mark (model), and measures its correlation value (similarity) and position.

In a normal search, image pattern models are used that look at the color and light/dark information, but
in an ECM search, models are used that look at the profile information.Therefore, this processing
assures a reliable search even for low-contrast or noisy images.

I Used in the Following Case

- To measure the location of a mark

i

L

Example) Searching LCD base boards for
posiioning marks

—

| [

Paosilioning mark

+

Can also be found with the fallowing conditions.

Moise is excassive Porfion is missing Confirast is low

+=

1
i
i
I}
L

L

Set up ECM search according to the following steps.
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Mecessary Steps

Optional Steps

Start
v

(» Model Registration (ECM Search) )

~ ( Ermor Model Registration (ECM Search j
(> Region Setting (ECM Search) § ('» Detection Point (ECM Search) 3]
v
Measurement Parameters (- Ref. Position (ECM Search) :l
[ECM Search)
-w Cutput Parameters (ECM Search)
Settings completed [ )
v Result verification/adjustment
( Test measurement J

List of ECM Search Items

Item name Description
This item registers the pattern characteristic of the measurement image as a model.
Model parameter values can be changed as needed to address unstable measurement results or to
Model . . .
increase the processing speed.Normally, the factory default value will be used.
Reference: F Model Registration (ECM Search) (p.74)
This item can be changed if necessary.As an error model, register a model with similar
Error model | characteristics to the registered one, but with its correlation value lowered when measured.
Reference: ¢ Error Model Registration (ECM Search) (p.78)
This item is used to set up the measurement area.
Region Instead of measuring the entire input image, narrowing the measurement area shortens the
setting processing time.
Reference: r Region Setting (ECM Search) (p.78)
. This item can be changed if necessary.Usually, the central position of the registered model is
Detection . . ;
oint registered as the search detection point.
P Reference: F Detection Point (ECM Search) (p.78)
This item can be changed if necessary.Usually, the central position of the registered region is
Ref. position |registered as the reference position.
Reference:  Reference Position (ECM Search) (p.79)
This item specifies the judgement condition for measurement results.Specify the criteria to judge the
Measurement | measurement result if the X and Y coordinates and the correlation with the model are OK.
Reference:  Measurement Parameters (ECM Search) (p.80)
This item can be changed if necessary.Normally, the factory default value will be used.
Output . .
Use the output parameter to specify how to handle the coordinates.
parameter

Reference: ¢ Output Parameters (ECM Search) (p.81)

Model Registration (ECM Search)

Register the pattern characteristic of the measurement object as a model.In an ECM search, only the
image profile information is registered.

For ECM search, 6 pixels at each end of an image cannot be registered as a part of the model.
Upon re-registering a model, error models are deleted.Register error models when re-registering a model.

74 ECM Search
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1. Inthe ltem Tab area, tap [Modell.
When setting a new model, you do not have to tap [Model].
2. Use the drawing tools to specify the model registration range.

Figures | @

[hnx, ;R,-'an.‘

3. In the figure setting area, tap [OK].
The model is registered.

4. Tap [Edge extraction], then confirm the edge extraction image.
If there is a break in the profile of the measurement object, adjust the edge level.
Reference: » Adjusting the edge level (p.77)

5. Ifthere is unnecessary profile information in the model, tap [Mask] to set the mask.
Reference: » Mask any unnecessary items. (p.76)

6. To check the model display, tap [Display model].
The registered model image is displayed in the Image Display area.

Note

- When a model is registered, the center of the model is registered as the detection point.A detection point is a
point output as a measurement value.

Detection coordinate
|7Can be changed to an appreciate position.

Changing Model Parameters

Model parameter values can be changed as needed to address unstable measurement results or to
increase the processing speed.Normally, the factory default value will be used.

After changing a setting, check whether measurement can be done properly by performing an actual
measurement.

1. Inthe "Model parameter" area, specify a value for each item.

riodel parsmeler 1
e ™
" Rolation

Angle range = | |'|

Skipping ancle : I I |

[ Reverss

T Size change

e
%,
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N Set value _
Setting item [factory default] Description
Rotation - Checked When the measurement object is rotating,
[Unchecked] |place a check at "Rotation" and specify how
Upper limit -180 to [180] many degrees the model created rotates
each time and through what range of
Andle range o angles.A smaller skipping angle increases
9 98 | Lower limit |[-180] to 180 stability, but slows down the processing.The
normal direction is clockwise.
Specify how many degrees the model created
- 11030 . .
Skipping angle (5] rotates each time.A smaller angle increases
stability, but slows down the processing.
Reverse - Checked Specify whether to allow the reverse of light
[Unchecked] |and dark for the model.
Specify whether to allow size change for the
Size change Checked model.
9 [Unchecked] | When checked, tap [Detail] and specify a
value for each item.

2. When the "Size change" option is checked, tap [Detail].
The "Model parameter: Size change" area is displayed.

rlodel parameter:Zize change )
ra N

Hove axis : wY =

Move range @ | 30 J'l 110 J
| Skivpine widih : 10]...| ﬂﬂ J
Return ‘

Set value

Setting item [factory Description
default]

- [XY]
Move axis - X Specify the model variable direction.

- Y

1 . . . .
Move range fgoot?1 :]0 Specify the range in which to change the model size.
Skipping 11099 Specify the Sklppln.g percentage within the .mo.ve rar\ge .by which to
. change models being created.A smaller skipping width increases
width [10] e .
precision, but slows down the processing.

3. Tap [Return].
The "Model parameter" area is displayed.

Mask Any Unnecessary Items.

By registering a mask, the part you do not want included in the model is excluded.
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1. Tap [Mask].

Figures
I Hodel
Reclangle
fr= == |
Mask
h—

2. Draw the mask figure using the drawing tools.

Figures [

JLIEIE]

3. Tap [OR/NOT].
The mask figure is displayed in red.
4. In the figure setting area, tap [OK].

Adjusting the Edge Level

In an ECM search, processing is executed on the edge extraction image.Change this item as necessary
when the edge cannot be extracted or if noise is also being extracted.

Important

In model registration, extract as much of the edge as possible, then delete noise etc. in the mask registration to
register the entire edge of the model.On the other hand, when measuring, even if the edge has skips, an image
with the noise suppressed makes it possible to search the model reliably. To set separate edge extraction
conditions for model registration and for measuring, after registering the model, change the edge extraction
conditions.

1. Inthe ltem Tab area, tap [Edge extraction].
2. Set the items in the "Edge extraction setting" area.

Edge sxkraction selling .
L Bt

Mazk zize @ |'5,g5, | =
=)

Edge lavel @

Set value
Setting item [factory Description
default]
- 3x3
. -+ [5x8] Select the range of pixels which are used to extract the edge.With a
Mask size . . o
< IX7 larger mask size, search is less affected by variation in pixels.
- 9x9
Adjust the edge extraction level when the edge is hard to see due to
0to 255 .
Edge Level [100] low contrast with the background or when unnecessary background
noise should be removed.
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Error Model Registration (ECM Search)

Even for an image pattern with similar feature sections (for example "P" and "R"), if the model is
registered as an error model, the correlation value is lower and measurement mistakes can be
prevented.Only one error model can be registered.

1. Inthe ltem Tab area, tap [Error model].

2. This displays the error model image.
Register the error model with the same procedure as for model registration.

- Upon re-registering a model, error models are deleted.Register error models when re-registering a model.

Region Setting (ECM Search)

Use a rectangle to specify the area where the model is searched.
Instead of measuring the entire input image, narrowing the measurement area shortens the processing

time.

1. Inthe ltem Tab area, tap [Region setting].

2. Tap [Edit].
| Figuras | ( Edit ]
Rectancle |

The figure setting area is displayed.
3. Specify the area in which to search for the model.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.
4. Tap [OK].

The area to measure is registered.

Detection Point (ECM Search)

Specify a position in the model that should be used as the detection coordinates during
measurement.Usually, the central position of the set model is registered as the detection point.This
function is used to change to any desired position.

Note

- After changing the detection coordinates to another position, re-registering the model will change it back to the
central coordinates of the model.

1. Inthe ltem Tab area, tap [Detection point].
In the Image Display area, the current detection point is displayed with a crosshair cursor.
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2. Tap the position to be set as the detection point.

_|_
@

Note

- Displaying the image enlarged makes this tapping easier.
Reference: F "Using the Zoom Function" in the "User's Manual" (p.279)

3. If necessary, finely adjust with numeric input and the arrow buttons.

Detection coordinale

E
[ 820 ..., | mﬂf‘ﬂ
]

Reference Position (ECM Search)

When the measurement region is set, this position is automatically set at the same time as the reference
position.This item can be used to change the reference position to any desired position.This is handy for
measuring the positional deviation from a certain position.

1. Inthe ltem Tab area, tap [Ref. position].
In the Image Display area, the current reference position will be displayed as the crosshair
cursor.

2. Tap the position to be set as the reference position.
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Note

Displaying the image enlarged makes this tapping easier.
Reference: F "Using the Zoom Function" in the "User's Manual" (p.279)

3. If necessary, finely adjust with numeric input and the arrow buttons.
To remeasure on the displayed image and set the reference position, tap [Measure ref.].

fReference coordinaie

|| 4= --}|

L

Neagure raf. |

Measurement Parameters (ECM Search)

This item specifies the judgement condition for measurement results.Specify the criteria to judge the

measurement result if the X and Y coordinates and the correlation with the model are OK.

1. Inthe ltem Tab area, tap [Measurement].
2. In the "Measurement condition" area, specify a value for each item.

cHeasurement condilion
Coandidate point LY

Reduction :
liodel skipping

Search skipping @

—
—
—
—

Set value
Setting item [factory
default]

Description

Candidate 0to 99
point LV [40]

Specify the threshold value with which to detect candidate points in a
rough search.Specify a smaller value for candidate point level when
model search results are unstable.

Specify the percentage to which the input image and the model image

Reduction 10to 100 are reduced during a search.The more the image is reduced, the
[50] faster the processing becomes, but search results may be unreliable
with a smaller image.
Model 1t019 Specify how many pixels should be skipped when performing a rough
skipping [4] search.
Search 1109 Specify how many pixels are skipped when performing a search for
skipping [2] the "Search region".

If you want to change measurement parameters after registering a model, it is necessary to re-register

the model.

3. When the setting has been changed, tap [Measure] in the Detail area to verify whether
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measurements can be made correctly.

Test measuring of Lhis item, Measure
| i

4. Set up the judgement condition.

Judgenent
Measure pos X @ D-BDDD,C 5 —
| EEEEEREEN |-'| 99599, 959 | ]
Measure pos ¥ & 0.000( Z
x L D
[-99999,998 )i ... |- 99995, 955)i ... ] )
(2]
Hessure angle : 0.008( (e
- - n}
| 1801 ... 18] o
Correlation 3 0. 000g g
[ T 0. =~
=] Je==l)

Note

The values beside each item are measurement results of the displayed image.Take these values into
consideration to determine the upper and lower limits.

Setting item Set value Description

-99999.9999 to . R -

Measure pos X 99999.9999 Specify the range of X-axis shifting that is judged to be OK.
-99999.9999 to . - -

Measure pos Y 99999 9999 Specify the range of Y-axis shifting that is judged to be OK.

Measure angle |-180to 180 Specify the range of angles that are judged to be OK.

Correlation Specify the range of correlation values that are judged to be
0to 100

[Note 1] OK.

[Note 1]: When the ECM correlation value of the measurement result is 0, the judgement result
will be NG regardless of the measurement parameters setting.

Output Parameters (ECM Search)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.
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2. Specify each of the following items.

slutput coordimates

& After scroll " Before scroll

eCal lbral ion

& OFF " ON

Ref leclt Lo Lhe ovearall judgemsant

= 0N  OFF
Set value
Setting item [factory Description
default]
[After .
As measurement results, select whether to output coordinate values
Output scroll] . . . L
. to external devices before or after the position deflection correction is

Coordinates - Before .

scroll applied.

Select whether to reflect the calibration in the values output to the
[OFF] external device as measurement results.

Calibration - ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.

Sfeﬂreaﬁ o [ON] Enables choosing whether or not the judgement results of this

judgement - OFF processing unit is reflected in the scene overall judgement.

Key Points for Test Measurement and Adjustment (ECM Search)

The following content is displayed in the "Detail result" area as text.

Displayed items Description
Judge Judgement result
Correlation Correlation value
Position X X coordinate of the position where the model is detected
Position Y Y coordinate of the position where the model is detected
Angle Angle of the position where the model is detected

Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

Parameter to

be adjusted Remedy

If images that should be judged OK vary greatly, specify a smaller value for "Candidate LV".
Measurement If the model image is small and unstable, specify a smaller value for the "Reduction".
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Mask any unnecessary items.

Model Lower the edge level.

Register the error model.

Model If the measurement results are unstable only when "Rotation" is selected, specify a smaller value for
parameter the "Skipping angle".

When the processing speed is slow

Juswanses|\ H

Parameter to Remed
be adjusted y
Regi . .

egpn Make the search region as small as possible.
setting

If images that should be judged OK vary little, specify a larger value for "Candidate LV".

Model When "Rotation" is selected and the model image is a simple figure, specify a larger value for
parameter

"Skipping angle".

Specify a smaller value of the "Reduction”.

Measurement | SPecify a larger value of the "Model skipping".

Specify a larger value of the "Search skipping".

When Using Measurement Results Externally (ECM Search)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Chsat\rr;c;ter Description
Judge JG Judgement result
Correlation value CR Correlation with the model
Measure X X X coordinate of the position where the model is detected
Measure Y Y Y coordinate of the position where the model is detected
Measure angle TH Angle of the position where the model is detected
Magnification MX MX X-axis magnification of the detected model
Magnification MY MY Y-axis magnification of the detected model
Reference X SX X coordinate of the reference position of the registered model
Reference Y SY Y coordinate of the reference position of the registered model
Reference angle ST Angle of the registered model
Detection point RX RX X coordinate of the registered model
Detection point RY RY Y coordinate of the registered model
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This processing item searches the input image for parts having a high degree of similarity to the target
circle mark (model), and measures its circle evaluated value (similarity) and position.In a normal search,
image pattern models are used that look at the color and light/dark information. In EC Circle Search,
however, models are used that look at the profile.Therefore, this processing assures a reliable search
even for low-contrast or noisy images.lt is also possible to measure the number of circles in the input
image.

Used in the Following Case

- This counts how many circles there are of the specified size.Since circles are extracted using the
shape information in "Round", the circles being deformed or dirty does not affect counting.

i R

Example) Quantity count

=S

Circular forms 2ne courded 25 one piecs even if deformation or mernal contamination is present.
The rarge of pemnissitle deformaticn can be changad.

w CWrlainarea T N

| Deformation

‘XX o
e .

i 5

!
Internal contamination  Missing object

5 pleces
are counted

Settings Flow (EC Circle Search)

Set up EC circle search according to the following steps.

Be sure to pedorm settings Perform as necessary
Start
b
[’Cirﬂlﬂﬁﬂtﬁ'ﬂ{ECE‘imlﬂBﬂamh} hIIIIIIIIIIIIIIIIIIIIII "
= = = '} Reference Position {EC drel rd1l-.
[I' Region Setting (EC circle search) ]‘ ( e ﬂ :
3 g {P Color Specification (EC circle search))” = ©
Setlings complete :
0w w (b Measurement Parameters (EC citcle search) )= =
<« = = () Output Parameters (EC crdle search) ) = -
]
v Resulls confirmation/adjustment -
( Test measurement Jlllllllllllllllllllllllf
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List of EC Circle Search Items

EC circle search items are explained below.

Iltem name Description
Circle This item sets the size of the circle to search for.
register Reference: F Circle Setting (EC Circle Search) (p.85)
This item is used to set up the measurement area.
Region Narrowing the measurement area instead of measuring the entire input screen shortens the
setting processing time.

Reference: F Region Setting (EC Circle Search) (p.86)

This item can be changed if necessary.

Ref. position | Usually, the central position of the registered region is specified as the reference position.

Reference:  Reference Position (EC Circle Search) (p.87)

Color setting

This item can be changed if necessary.

Select the color of the circle and the background color.If no check is placed at color setting, the
circle (edge) is extracted using the brightness difference.

Reference: | Color Specification (EC Circle Search) (p.88)

This item changes the measurement parameter as necessary when the measurement result is

Measurement | unstable.

Reference:  Measurement Parameters (EC Circle Search) (p.89)

Output

This item can be changed if necessary.
Normally, the factory default value will be used.Use the output parameter to specify how to handle

parameter the coordinates.

Reference:  Output Parameters (EC Circle Search) (p.91)

Circle Setting (EC Circle Search)

This item registers the size of the circle to search for.
Set the circle size only with the circumference figure.

1.

2.

In the Item Tab area, tap [Circle register].
When setting a new circle, you do not need to tap [Circle register].
Set the search circumference using the drawing tools.

Figures |

BB X

In the figure setting area, tap [OK].
The circle to search for is registered.
Tap [Edge extraction] and set values.
Reference: » Extracting edges (p.85)

Extracting Edges

In an EC circle search, processing is executed on the edge extraction image.Change this item as
necessary when the edge is not extracted or is extracted along with noise.

1.
2.

In the Item Tab area, tap [Edge extraction].

In the "Edge extraction setting" area, tap [...] or [ ¥ ] for each item and set the values.
The "Edge level" value can be specified by dragging the slider or tapping one of the buttons at
either end of the slider.
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Edge &ilraclion sell|ng
Wazk size - =
|,
Edge |evel :
L w0 <] —— >
Set value
Setting item [factory Description
default]
-+ 3x3
Mask size - [5x5] Select the range of pixels which are used to extract the edge.
- IXT7 With a larger mask size, search is less affected by variation in pixels.
- 9x9
Adjust the edge extraction level when the edge is hard to see due to
0to 255 .
Edge level [100] low contrast with the background or when unnecessary background
noise should be removed.

Region Setting (EC Circle Search)

Specify the rectangular area in which to search for the circle.
Instead of measuring the entire input image, narrowing the measurement area shortens the processing
time.

1. Inthe ltem Tab area, tap [Region setting].

2. Tap [Edit].

Figures | Edii ‘ |

The figure setting area is displayed.
3. Specify the area in which to search for the model.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.
4. Tap [OK].

The measurement region is registered and displayed in the Image Display area.

86 EC Circle Search FZ3 Processing Items List Manual



Reference Position (EC Circle Search)

When the circle size is registered, this position is automatically set at the same time as the reference
position.

This item can be used to change the reference position to any desired position.This is handy for
measuring the positional deviation from a certain position.

For the reference position, see Reference: F "User's Manual”, "Terminology Explanations" (p.271) .

1. Inthe ltem Tab area, tap [Ref. position].
In the Image Display area, the current reference position will be displayed as the crosshair
cursor.

2. Tap the position to be set as the reference position.
3. If necessary, finely adjust with numeric input and the arrow buttons.
To remeasure on the displayed image and set the reference position, tap [Measure ref.].
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Reference coordinafe

S e 5 Y

s
P

Neasgure raf. I

Color Specification (EC Circle Search)

This item can be changed if necessary.
Select the color of the circle and the background color.If no check is placed at color setting, the circle

(edge) is extracted using the brightness difference.

1. Inthe ltem Tab area, tap [Color setting].
2. If necessary, check "Color setting" in the "Color setting" area.

3. Specify a color.
Enclose the location on the image to be set as the circle and the background color with a
rectangle.The average color of the enclosed range is set for R, G, and B.
R, G, and B values can also be set with numbers.To input the values, tap [...] for each of "R"
(red), "G" (green), and "B" (blue). Specify the circle color and the background color separately.

Value input method: Reference: ¥ See the "User's Manual", "Inputting Values" (p.275)
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Measurement Parameters (EC Circle Search)

This item specifies the judgement conditions for measurement results.Specify to what degree OK is still
judged in relation to measurement result coordinates (X,Y) and the circle evaluation value with the
model.

1. Inthe ltem Tab area, tap [Measurement].

2. Select the search type.

sexrch Lype
I = Lingle gaarch  HulLi search

. Set value L
Setting item [factory default] Description
[Single search] This is set when there is one search target.
ulti searc is is set when there is more than one search target.
Search type [yt search This is set when there i th h target

3. Set the measurement conditions.
For single search

Hessuremenl condllions
Asdius 2 [

120, | < | 5
|J | 3
[T Acvenced satiing

" 7 ]
Grouping dlziance :[ b | |J
o

Radius range
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For multi search

Weaauramenl comdll ions: T
Radiue 2 120 | % | s |
fadius renge 2 L | _l
Camdidala LY 2 fil- | ;) !
el eondilion : |- descand| ne j
\ vl
[T Adwenced setting =y e
Grouming distance &
5l
N Set value e
Setting item [factory default] Description
1t0 9999 This item sets the radius of the circle measured.
Radius [Radius drawn using circle | This is displayed on the screen with a solid blue
resister] line.
This measures the measured circle radius = the
. permitted radius width.
Radius range [1]t0 9999 This is displayed on the screen with a broken blue
line.
Specify the threshold value used when detecting
Candidate LV candidate points in an EC circle search.Specify a
. [0] to 100
(Multi search only) smaller value when model search results are
unreliable.
- Xascending
-+ Xdescending
- Y ascending Specify the conditions by which label number is

Sort condition
(Multi search only)

- Y descending
Eva. ascending
[Eva. descending]
Radius ascending
Radius descending

re-assigned.
When sorting referencing the X and Y
coordinates, the upper left is the origin.

. + Checked Place a check in order to set the grouping
Advanced setting [Unchecked] distance.
When circles measured overlap, this sets the
1t0 10 distance for distinguishing circles.

Grouping distance

[4]

The smaller this value, the easier to distinguish
circles.

For monochrome cameras:

For a monochrome camera only, the circle color parameters are displayed.

e mth
 While
i Elack
.. Set value _r
Setting item [factory defaul] Description
- [Both]
Circle color - White This sets the circle color with the brightness.
Black
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4. Set up the judgement condition.

Judgerent

Meagure pog X} o, 0800 —

[-eaanannn] T Y 39985.900] |!
Hessure Do T 3 g.0800

[-easea ann| ||| #3858 ||
Evalustlan : 10800 I

| | ||
Fadius : 00800

[ v.000| | | #9393.338 ] ||
Search zount 3 @

| V) —

Note

The values beside each item are measurement results of the displayed image.Take these values into
consideration to determine the upper and lower limits.

Setting item

Set value

Description

Measure pos

-99999.9999 to

Specify the range of X-axis shifting that is judged to be OK.

X 99999.9999

Measure pos [-99999.9999 to

Specify the range of Y-axis shifting that is judged to be OK.

Y 99999.9999

Evaluation |0 to 100 Specify the range of circle evaluated values that are judged to be
OK.

Radius 010 99999.9999 | Specify the area range of radiuses that is judged to be OK.

foejr:f[:h 0to 255 Specify the range of quantities that is judged to be OK.

Output Parameters (EC Circle Search)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary. Normally, the factory default value will be used.

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.

2. Specify a value for the items.

flutput coordinates

& After scroll

" Before scroll

rCallbral ion

& OFF

" ON

= 0N

Ref lect Lo Lhe ovarall judgemsant

C OFF
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Set value

Setting item [factory Description
default]
[After .
As measurement results, select whether to output coordinate values
Output scroll] : o . L
) to external devices before or after the position deflection correction is

Coordinates Before .

scroll applied.

Calibration

Select whether to reflect the calibration in the values output to the
[OFF] external device as measurement results.

- ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.
Reflect to [ON] Enables choosing whether or not the judgement results of this
the overall . o . .
. - OFF processing unit is reflected in the scene overall judgement.
judgement

Note

+ For details on output coordinates and calibration, see Reference: | "User's Manual", "Handling Coordinates" (p.269) .

Key Points for Test Measurement and Adjustment (EC Circle Search)

The following content is displayed in the "Detail result" area as text.

Displayed items

Description

Judge Judgement result

Position X X coordinate of the position where the model is detected
Position Y Y coordinate of the position where the model is detected
Evaluation Circle evaluated value of circles detected

Radius Radius of circles detected

Search count

Quantity of circles detected

Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

Parameter to be adjusted

Processing

Measurement

If images that should be judged OK vary greatly, specify a smaller value for
"Evaluation".

Circle register

Mask any unnecessary items.
Lower the edge level.

When the processing speed is slow

Parameter to be adjusted Processing

Region setting

Make the search region as small as possible.

Measurement

If images that should be judged OK vary little, specify a larger value for "Evaluation".
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Measurement Results for Which Output Is Possible (EC Circle Search)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement | Character _r

itemns S Description
Judge JG Judgement result
Measure X X X coordinate of the position where the circle is detected
Measure Y Y Y coordinate of the position where the circle is detected
Reference X | SX X coordinate of the reference position of the registered circle
ReferenceY |SY Y coordinate of the reference position of the registered circle
Evaluation CR Evaluated value of circle detected
Radius RA Radius of circles detected
Count CT Quantity of circles detected
Position N XN Detected circle N position X (N = 0 to 255)
Position N YN Detected circle N position Y (N = 0 to 255)
Evaluation N |CRN Detected circle N circle evaluated value (N = 0 to 255)
Radius N RAN Detected circle N circle radius (N = 0 to 255)
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This is a processing item for just FZ3-H [0 [0 0 series high grade controllers.

This processing item searches the input image for parts having a high degree of similarity to the target
mark (model) and detects its correlation value (similarity) and position at high speed.

In a normal search, image pattern models are used that look at the color and light/dark information, but
in a shape search, models are used that look at the profile information.Therefore, this processing
assures a reliable search even for low-contrast or noisy images. It is also possible to search reliably for
marks of difference size.

This is used to search at higher speed than for an ECM search.

This processing item is for monochrome only.When using a color camera, put in the color gray filter. If a
colorimage is input, it is NG (incompatible image).

Used in the Following Case

To measure the location of a mark

r ,y
Example) Searching LCD base boards for
positioning marks

-

Paosilioning mark

Registerad as model

-

Can also be found with the fellowing conditions.
Moise is excassive Porfion is missing Confirast is low

- W
+ .|

!
I
L

"
————— e =

+

1
i
i
I}
L

L o

Important

- When FZ3-H OO0 series dedicated processing items are used, processing is carried out that reduces the
processing time from the second time on. Therefore, when measuring the same image, the processing for the
first time after the controller is started up may be longer than the processing time from the second time on.
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Settings Flow (Shape Search+)

Set up shape search+ according to the following steps.

Necessary steps Optional Steps

Start
v

( Model Registration (shape search+) )

v [ Detection Point (shape search+) J

( Region Setting (shape search+) )

v [ Reference Position (shape search+) J

( Measurement Parameters (shape searc h+})

Setting completed

v ( Output Parameters (shape search+) _)

Juswalnses|) H

= Verify/Adjust results

( Test measurement )

List of Shape Search+ Items

Item name Description
This item registers the pattern characteristic of the measurement image as a model.
Model parameter values can be changed as needed to address unstable measurement results or to
Model . ) .
increase the processing speed.Normally, the factory default value will be used.
Reference: F Model Registration (Shape Search+) (p.95)
. This item is used to set up the measurement area.
Region . . . .
settin Restricting the range enables accurate measurement in a short period of time.
9 Reference: F Region Setting (Shape Search+) (p.97)
This item can be changed if necessary.Specify a position in the model that should be used as the
Detection detection coordinates during measurement.Usually, the central position of the set model is
point registered as the detection coordinates.
Reference: I Detection Point (Shape Search+) (p.97)
This item can be changed if necessary.Usually, the central position of the registered region is
Ref. position | registered as the reference position.
Reference:  Reference Position (Shape Search+) (p.98)
This item specifies the judgement condition for measurement results.Specify the correlation value,
sort condition, and label number.
Measurement | Measurement parameter can be changed as needed to address unstable measurement results or to
increase the processing speed.Normally, the factory default value will be used.
Reference:  Measurement Parameters (Shape Search+) (p.99)
This item can be changed if necessary.Normally, the factory default value may be used.
Output . .
Use the output parameter to specify how to handle the coordinates.
parameter

Reference:  Output Parameters (Shape Search+) (p.100)

Model Registration (Shape Search+)

Register the parts to measure as the model.
The position at the time of registration is also registered in the model information.Place the
measurement object in the correct position when registering a model.

1. Inthe ltem Tab area, tap [Modell.
When setting a new model, you do not have to tap [Model].
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2. Use the drawing tools to specify the model registration range.

[Figures i [ | |

SEIEIE

3. This sets the model parameter.

odel parameter

dngle range @ | '@[ 'Q]

[|3everse
[]|3ize ehange

N Set value .
Setting item [factory defaul] Description
U limit -180 to 180
pperiimi [0] When the measurement object is rotating, set
Angle range o -180 to 180 how large the angle range is for creating rotated
Lower limit [0] models.The skipping angle is set automatically.
Reverse Checked Specify whether to allow the reverse of light and
[Unchecked] |dark for the model.
Checked This is set when the size of measurement
Size change objects changes. When checked, tap [Detail]
[Unchecked] . .
and specify a value for each item.

4. When the "Size change" option is checked, tap [Detail].
The "Model parameter: Size change" area is displayed.

Size change

|-I'Iu:u:|BI parameter :

Mowe axiz @ |i’:‘|' j
Move range(f) : | i J-l i J
Return |
L Set value _r
Setting item [factory default Description
- [XY]
Move axis - X Specify the model variable direction.
=Y
M Upper limit | [100]to 110 Specify the range in which to change the
Overange || swerlimit |90 to [100] model size.

5. Tap [Return].
The "Model parameter" area is displayed.

Important

- Set the region such that the number of pixels in the model region is 995328 pixels or less.

- Sometimes detection exceeds the set angle range.

- When the angle range is set and the image registered as a model is measured, some error occurs in the

rotation angle.
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Region Setting (Shape Search+)
Use a rectangle to specify the area where the model is searched.
Restricting the measurement area can shorten the processing time.

1. Inthe ltem Tab area, tap [Region setting].
2. Tap [Edit].

|Fi{uras I Edit

The figure setting area is displayed.
3. Specify the area in which to search for the model.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.
4. Tap [OK].

The area to measure is registered.

Important

- Set the region such that the number of pixels in the measurement region is 5003712 pixels or less.

Detection Point (Shape Search+)

Specify a position in the model that should be used as the detection coordinates during
measurement.Usually, the central position of the set model is registered as the detection point.This
function is used to change to any desired position.

Note

- After changing the detection coordinates to another position, re-registering the model will change it back to the
central coordinates of the model.

1. Inthe ltem Tab area, tap [Detection point].
In the Image Display area, the current detection point is displayed with a crosshair cursor.
2. Tap the position to be set as the detection point.
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Note

- Displaying the image enlarged makes this tapping easier.
Reference: F "Using the Zoom Function" in the "User's Manual" (p.279)

3. If necessary, finely adjust with numeric input and the arrow buttons.

Detection coordinale

T
| 320 )., | m;]:J :_J
4]

Reference Position (Shape Search+)

When the model is set, this position is automatically set at the same time as the reference position.This
item can be used to change the reference position to any desired position.This is handy for measuring
the positional deviation from a certain position.

1. Inthe ltem Tab area, tap [Ref. position].
In the Image Display area, the current reference position will be displayed as the crosshair
cursor.

2. Tap the position to be set as the reference position.

Note

- Displaying the image enlarged makes this tapping easier.
Reference:  "Using the Zoom Function" in the "User's Manual" (p.279)

3. If necessary, finely adjust with numeric input and the arrow buttons.
To remeasure on the displayed image and set the reference position, tap [Measure ref.].

Reference coordinafe

T
FFET | 40|, | :Hﬂ
4

Heasure ratLJ
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Measurement Parameters (Shape Search+)

Specify the shape search+ measurement conditions and the judgement conditions for the measurement

results.

1. Inthe ltem Tab area, tap [Measurement].
2. In the "Measurement condition" area, specify a value for each item.

f,'" aazurenent congition -..]

Candidate LY & liﬂ | | |

Sorl cendilion : |I Po and | ng ﬂ

Zanrch Mo, 3 [ ikl J

Detall |
N Set value o
Setting item [factory default] Description
Specify the threshold value with which to detect

Candidate 30to 100 candidate points in a rough search.
LV [50] Specify a smaller value when model search results are

unreliable.

- Corr. ascending

[Corr. descending]

Sort - - X ascendm.g Set the sorting method for the measurement results.
condition - Xdescending

- Y ascending

- Y descending
Search No. |[0] to 99 Input the search number for outputting the data.

3. You can set the following conditions details by tapping [Detail].

et il
! Count T ; |
Iil.lLf|i:' | eve * Fast .
' Hormel
" Preciss
Succession laval ; [ 0 J I
Search skippire Level 2
= futa
¥ Wanual
| ;
Rt urn
. Set value o
Setting item [factory defaul] Description
Count [1]to Specify the number of targets to be detected.
[Fast] This is set when measuring the position information in
Subpix level Normal sub-pixel units.
P . To emphasize precision, select [Precise].When [Precise]
Precise . } . L
is selected, this requires more processing time.
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Specify the allowable overlapping range to be detected
Succession level | [0]to 100 for detected images.
0: Do not allow overlapping - 100: Allow overlapping
[Checked] Specify how many pixels are skipped when performing a
Search | Auto Unchecked measurement of the measurement region.
skipping When automatic is selected, the search level is set
Level Manual | [3] to 5 automatically.

4. When the setting has been changed, tap [Measure] in the Detail area to verify whether
measurements can be made correctly.

T

Test measuring of Lthis item. | Heasure

5. Set up the judgement condition.

rdudeger=ni condit ion
Count 3 LI} ] i
[ |l ]|
Heszure 0.0000
[-a3ann.samf].. | ([ #3998, 989:(]...]
MeasureY @ 0. 000w
[-93008. 9001|[...| ([ #3338, 393 _. |
Gearch anele 0. ooy
| \|| il
Corre lal lan @ LSRR}
I 125 =)
Setting item | Set value Description
Count 010100 Specify the number of detections to be judged as OK.
-99999.9999
Measure X |to Specify the range of X-axis shifting that is judged to be OK.
99999.9999
-99999.9999
MeasureY |to Specify the range of Y-axis shifting that is judged to be OK.
99999.9999
h . .
2:;‘: -180to 180 | Specify the range of angles that are judged to be OK.
Specify the range of correlation values that are judged to be
Correlation |0 to 100 OK.However, when the correlation value of the measurement result is
0, the judgement result will be NG regardless of the lower limit setting.

Output Parameters (Shape Search+)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.
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2. Specify each of the following items.

slutput coordimates

& After scroll " Before scroll

eCal lbral ion

& OFF " ON

Ref leclt Lo Lhe ovearall judgemsant

& 0N  OFF
Set value
Setting item [factory Description
default]
[After .
As measurement results, select whether to output coordinate values
Output scroll] . . . L
. to external devices before or after the position deflection correction is

coordinates - Before .

scroll applied.

Select whether to reflect the calibration in the values output to the
[OFF] external device as measurement results.

Calibration - ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.

Reflect to [ON] Enables choosing whether or not the judgement result of this

the overall . o ) .

. - OFF processing unit is reflected in the scene overall judgement.

judgement

Key Points for Test Measurement and Adjustment (Shape Search+)

The following content is displayed in the "Detail result" area as text.

Displayed items Description
Judge Judgement result
Count Count
Correlation Correlation value
Position X X coordinate of the position where the model is detected
Position Y Y coordinate of the position where the model is detected
Angle Angle of the position where the model is detected

Key Points for Adjustment

Select the adjustment method referring to the following points.
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When the measurement results are unstable

Parameter to

be adjusted Remedy

Register the model from the following two perspectives.
Register the model figure frame enclosing the boundaries of the target.
In order to detect based on the edge information, improvement is made by including boundary

Model . L . .
arameter information in the registration.
P - When a model is registered near the boundary of the image or measurement region, some
targets may be impossible to detect.
Register the model leaving space from the boundary of the image or measurement region.
- Specify a larger value for "Candidate LV".
- Specify a smaller value for the "Search skipping Level" in the detailed settings.
Measurement

These two settings have a trade-off with speed.
Make the setting taking the affect on speed into consideration.

When the processing speed is slow

Parameter to

be adjusted Remedy
Model . " "
parameter Specify a narrower "Angle range".
Region , " .
setting Specify a smaller value for "Region".
- Set the "Subpix level" in the detailed settings to "Fast".

This setting has a trade-off with precision.

Change this setting according to what the application is used for.
Measurement| * Specify a larger value for "Candidate LV".

- Specify a smaller value for the "Search skipping Level" in the detailed settings.
These two settings have a trade-off with speed.
Make the setting taking the affect on speed into consideration.

Measurement Results for Which Output Is Possible (Shape Search+)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Displayed items Description Description
Judge JG Judgement result
Count C Count
Correlation value CR Correlation with the model
Measure X X Measure X
Measure Y Y Measure Y
Measure angle TH Measure angle
Magpnification X MX Magpnification X
Magnification Y MY Magnification Y
Reference X SX Reference
Reference Y SY Reference
Reference angle ST Reference angle
Detection point X RX Detected coordinate X
Detection point Y RY Detected coordinate Y
Correlation 0 CRO00 Correlation 0
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Position X0 X00 Position X0
Position YO Y00 Position YO

Angle 0 THOO Angle 0
Magpnification MX0 MXO00 Magpnification MXO0
Magpnification MYO MYO00 Magnification MYO
Correlation 1 CRO1 Correlation 1
Position X1 X01 Position X1
Position Y1 Y01 Position Y1

Angle 1 THO1 Angle 1
Magpnification MX1 MX01 Magpnification MX1
Magpnification MY1 MYO01 Magpnification MY1
Correlation 31 CR31 Correlation 31
Position X31 X31 Position X31
Position Y31 Y31 Position Y31

Angle 31 TH31 Angle 31
Magpnification MX31 MX31 Magpnification MX31
Magnification MY 31 MY31 Magnification MY 31
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I Used in the Following Case

”

Example) Grade recognition of crange packing box

Register the classification condition as a model first.

Register to "0 Register to ™1™ Register to =2*

3 GP &=

Cutput model Mo. that is mast similar with the input image. Which will

be received by the external device and sorted in the following process.

{when there are no similar models, NG(-1) will be output).

The most similar model No. will be output.

"

Classification can be set up as follows.

- When various kinds of products on a production line need to be classified and identified

104
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MNecessary Steps Optional Steps

Start
w

( Model Registration (Classification) )

w

( Region Setting |C lassification) j

w

Measurement Parameters
(Classification)

v
Setting completed

( Cutput Parameters (Classification) )

b Werify/Adjust results

( Test measurement )

List of Classification ltems

Iltem name

Description

Model

This item registers the pattern characteristic of the measurement image as a model.

Model parameter values can be changed as needed to address unstable measurement results or to
increase the processing speed.Normally, the factory default value will be used.

Reference:  Model Registration (Classification) (p.105)

Region
setting

This item is used to set up the measurement area.

Instead of measuring the entire input image, narrowing the measurement area shortens the
processing time.

Reference:  Region Setting (Classification) (p.109)

Measurement

This item specifies the judgement condition for measurement results.Specify the criteria to judge the
measurement result if the X and Y coordinates and the correlation with the model are OK.
Reference: F Measurement Parameters (Classification) (p.110)

Output
parameter

This item can be changed if necessary.Normally, the factory default value will be used.
Use the output parameter to specify how to handle the coordinates.
Reference:  Output Parameters (Classification) (p.111)

Model Registration (Classification)

Pre-register as models the sections to be used as reference for classification.
Models can be registered with any of 36 indexes, from 0 to 35, and up to 5 models can be registered for

each index.

When there is variation among the model print quality and shapes, pre-register multiple models for the

same index.

1. Inthe ltem Tab area, tap [Modell.
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2. Inthe "Setting model" area, select a model and tap [New].

roetting model

Ho. Counl
Index ]
Index1 0
Index? ]
Index2 ]
Index4 ]
Indexh ]
Indexg ]
Index? ]
Indexg ]
Indexd ]
]
]
0
]
]
]
]
]
]
]

3

Model | Center |
Hadsl0
Hode=l1
Hodel2
Wode 13
Hodeld

Index10
Index11
Index12
Index13
Index14
Index15
Index18
Index1?
Index1®
Index18

Figures

> @ %

4. Tap [OK].
The model is registered and its center X and Y coordinate values are displayed in the "Setting
model" area.

foatt ing model ]

-
Mo Count ||| Model | Cenier [
Indexl Wode |0

Indexi Model

Inde:xd Mode 12

Inidled Mode |3

Tndecd Mode | 4

Trvidexh
Indexk
Inidex?
Indexi
Indexd
Index10
Index! |
Index!l
Indexld
Indexld
Index1§
Index1§
Indexl?
Indexi @
Index1d

oo oooooRR oo o

E

The image specified for the model is displayed in the Image Display area.

106 Classification FZ3 Processing Items List Manual



1
4

o

-1

Note

Model Status and Measurement Processing
Measurement time and accuracy may be affected by the status of model in the following ways. Please
select measurement objects that are in good condition (clean) for Model Registration.
In the case of large or complicated models, processing time is prolonged.
With extremely small models or models without features, search processing is unstable.

5. To register two or more models, repeat the Steps Reference: + 2(p.106) to Reference: F 4(p.106) .

Note

When a model is registered, the central coordinates of the model are registered as the detection point.A
detection point is a point output as a measurement value.If multiple figures are combined, the central
coordinates of the circumscribed rectangle are registered.

Detecton coordinate
Can be changed to an appraciate position.

— Modal

Changing Model Parameters

Model parameter values can be changed as needed to address unstable measurement results or to
increase the processing speed.Normally, the factory default value will be used.
After changing a setting, re-register the model.

1. Inthe "Model parameter" area, select the search mode, then specify a value for each item for
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that mode.

l!l'ldﬂl BAranml A
| Bearch wode : = CR r F'T-]

Rotat ion
ingle range : | -|

Sklpping angle & l_
J— 3'| Shable

Prec. - ! Fast | <€ | _J_ ?‘| Frociss

Zlab. : 12 Fast {|

Set value
Setting item [factory Description
default]
Search normalizing the brightness.This method can provide reliable
[CR] measurement when there is fluctuation in the overall brightness and

when the image has low contrast.
Search Measures with the degree of matching to the profile of the model.This
mode PT method can measure at higher speed when the rotation angle has a

wide range.

It is available only when a 0.3 megapixel color camera is connected.

When CR is selected

—_— Set value o
Setting item [factory defaul] Description
Rotation Checked When the measurement object is rotating, place a
[Unchecked] check at "Rotation" and specify how many degrees
Angle range |[-180 to 180] the model created rotates each time and through
- what range of angles.A smaller skipping angle
Skipping 11030 increases stability, but slows down the processing.
angle (5] The normal direction is clockwise.
Checking the "Smart mode" option enables a
[Checked] high-speed rotation search.However, the stability
Smart mode .
Unchecked may be lowered when the model shape aspect ratio
is large or when the NOT mask is used.
Specify which is to have priority, measurement
1t0 15 stability or speed.
Stab [The default value depend | If lowering stability does not speed up processing, it
' on the connected is likely that many candidates have been detected.In
camera.9 or 12] this case, specify a larger value for "Candidate LV" or
"Stab.“
1t03 Specify which is to have priority, measurement
Prec. . .
[2] positional precision or speed.
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When PT is selected

Set value
Setting item [factory Description
default]

This item specifies the rotation angle range for searching.The normal

Angle range | [-180 to 180] direction is clockwise.

1t05 If lowering stability does not speed up processing, it is likely that many
Stab. 3] candidates have been detected.In this case, specify a larger value for
"Candidate LV" or "Stab."

Deleting a Model

Deletes a registered model.

1. Select the model from the list and tap [Delete].

Zelting model

Ho. |Enunl| | | Hadel |Eanter |
Indexd WodelD (320.240)
Index1 A Wil A 11

Indexi || Wodel2

Index3 [FFEIE

Indexd Hodel4

Indexs
Indexg
Index?
Indexd
Indexd
Index10
Index11
Indax12
Index13
Indax14
Index1%
Index1E
IndexI7
Index18
Index13

.

SO0 oODoODD oSS —

El

‘ Edit Dalele

Region Setting (Classification)

Use the rectangle to set up the measurement region for [Classification].

1. Inthe ltem Tab area, tap [Region setting].
2. Tap [Edit].

|Fituraa [ .
Reclangls . Edit

The figure setting area is displayed.
3. Specify the area in which to search for the model.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.
4. Tap [OK].

The area to measure is registered.
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Measurement Parameters (Classification)

Specify the search measurement conditions and the judgement conditions for the measurement results.

1. Inthe ltem Tab area, tap [Measurement].
2. Inthe "Measurement condition" area, specify a value for each item.

rleagureneni condition
b

I~ Sub-p ixel]
AT r—— ) -
Candidate LY : L A
(m=o=RR)
.. Set value o
Setting item [factory defaul] Description
. . Checked When a .check is placed at sut?-plxgl, the position
Sub-pixel information can be measured in units of
[Unchecked] . . . N
sub-pixels.However, this requires more processing time.
0'to 100 Specify the threshold value with which to detect
Candidate LV [70] candidate points in a rough search.Specify a smaller
value when model search results are unstable.

3. When the setting has been changed, tap [Measure] in the Detail area to verify whether
measurements can be made correctly.

—

Test measuring of this ilem. Hessure “
4. Set up the judgement condition.
gJudgement condiiion

Position X @ U.UUEJ'LH —

[ -ossss.mssfil. ||| 9999s.s99)i].
Position ¥ : n.oi0o

| -s9939.3asp .. | 33933.989)1...|
Search angle : n.of{on

| =18 | 18)i]...]
Correlation : n.ojo0

| MG o], ||

L. - d,

Note

The values beside each item are measurement results of the displayed image. Take these values into
consideration to determine the upper and lower limits.

Setting item | Set value Description
-99999.9999

Position X to Specify the range of X-axis shifting that is judged to be OK.
99999.9999
-99999.9999

Position Y to Specify the range of Y-axis shifting that is judged to be OK.
99999.9999

:s;::h -180 to 180 | Specify the range of angles that are judged to be OK.
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Correlation |0to 100

Specify the range of correlation values that are judged to be
OK.However, when the correlation value of the measurement result is
0, the judgement result will be NG regardless of the lower limit setting.

Output Parameters (Classification)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.

2. Specify each of the following items.

flukput coordirates

= After scroll

" Before scroll

cCalibralion

& OFF

€ ON

Ref lecl Lo Lhe avarall judgemant

= ON " OFF
Set value
Setting item [factory Description
default]
- [After .
As measurement results, select whether to output coordinate values
Output scroll] . . . L
. to external devices before or after the position deflection correction is
Coordinates Before .
applied.
scroll
Select whether to reflect the calibration in the values output to the
Calibration - [OFF] external device as measurement results.
- ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.
Refl . . .
eflect to - [ON] Enables choosing whether or not the judgement result of this
overall . o ) .
. - OFF processing unit is reflected in the scene overall judgement.
judgement

Key Points for Test Measurement and Adjustment (Classification)

The following content is displayed in the "Detail result" area as text.

Displayed items Description
Judge Judgement result
Index Index No. of the biggest correlation
Model number Model No. of the biggest correlation
Correlation Correlation with the model
Position X X coordinate of the position where the model is detected
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Position Y

Y coordinate of the position where the model is detected

Angle

Angle of the position where the model is detected

Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

Searching other positions

Parameter to
be adjusted

Remedy

Specify a larger value for the "Prec.”

If the measurement results are unstable only when "Rotation" is selected, specify a smaller value for
the "Skipping angle".

gﬂac:’::eter When "Rotation" is selected, if the model shape is complex, uncheck the "Smart mode" option.
If the image has low contrast or blurred edges, set the "Search mode" to "CR".
If the model image consists of detailed figures, specify a larger value for "Stab."
If the precision is low, place a check at "Sub-pixel".

Measurement | If images that should be judged OK vary greatly, specify a smaller value for "Candidate LV".

If the model image is small and unstable, specify a smaller value for the "Reduction".

The judgement is NG (insufficient memory)

Parameter to be
adjusted

Remedy

Region setting

Make the search region as small as possible.

Model parameter

Bring "Stab." close to the factory default value.

Bring the "Skipping angle" close to the factory default value.

Specify a smaller value for "Prec.".

When the processing speed is slow

Parameter to

be adjusted Remedy
Regi . .
egpn Make the search region as small as possible.

setting

Model Make the area to register as the model as small as possible.
If the model image is a simple figure or a large figure, specify a smaller value for "Stab."If lowering
stability does not speed up processing, it is likely that many candidates have been detected. Raise
the "Candidate LV" in [Measurement].

Model When "Rotation" is selected and the model image is a simple figure, specify a larger value for

parameter Skipping angle".

When "Rotation" is selected and the model image is a simple figure, place a check at "Smart mode".

If the position precision is high, specify a smaller value for "Prec.".

If the rotation angle range is large, set the "Search mode" to "PT".
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If images that should be judged OK vary little, specify a larger value for "Candidate LV".

Measurement

If the position precision is high, uncheck "Sub-pixel".

Measurement Results for Which Output Is Possible (Classification)

The following values can be output using processing items related to results output.It is also possible to
reference measurement values from expressions and other processing units.

Character

Measurement items sifrs Description

Judge JG Judgement result

Index IN Index No. with the highest correlation value

Model No. NO Model No. with the highest correlation value

Correlation value CR Correlation with the model

Measure X X X coordinate of the position where the model is detected
Measure Y Y Y coordinate of the position where the model is detected
Measure angle TH Angle of the position where the model is detected
Reference X SX Reference coordinate X of the registered model
Reference Y SY Reference coordinate Y of the registered model
Detection point RX |RX X coordinate of the registered model

Detection point RY |RY Y coordinate of the registered model
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This processing item detects the position of the measurement object by using the change in color within
the measurement region.

I Used in the Following Case

To calculate edge coordinates of measurement objects
il "
Example) Dimension measurement of finished products

Juswiainses|y E

Searches edges by the color change in measurement region. Edge
measurement can be enabled by specifying the color of measurement object.

— Whan caleulating this adge __ Whan calailating this edge (maasuring
{maasuring par with color changa) part with calor swilching batwaan
spacifiad color and ather colar)

Maasuramani region

Measuramant region

% .

To find the width of a measurement object
Using a Expression, the width of a measurement object can be calculated from the difference
between two edge positions.

Note

- Edge processing basic concepts
Reference:  See "User's Manual", "Edge Detection Measurement” (p.266)

Set the edge position with the following steps.
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Mecessary Steps

Cptional Steps

Start
w
(_ Region Setting (Edge Position) J Edge Color Specification - For Color Cameras
= Only (Edge Position)
( Reference Fosition (Edge Position) J
( Output Parameters (Edge Fostion) )

[L Measurement Parameters (BEdge Position) J

-
Setting completed
hd

( Test measurement

Verify/Adjust results

List of Edge Position Items

Item name

Description

Region setting

This item is used to set up the measurement area.
Reference:  Region Setting (Edge Position) (p.115)

Edge color
(for color cameras only)

If the color of the edges to be detected is decided, specify the color.
Reference: i Edge Color Specification - For Color Cameras Only (Edge Position) (p.117)

The edge position is registered as the reference when the region is set.Change as

Ref. position necessary.
Reference: I Reference Position (Edge Position) (p.118)
This item specifies the judgement condition for measurement results.
Measurement parameter can be changed as needed to address unstable
measurement results.

Measurement

The displayed items depend on whether your camera is a color or monochrome
camera.Normally, the factory default value will be used.
Reference:  Measurement Parameters (Edge Position) (p.119)

Output parameter

This item can be changed if necessary.Normally, the factory default value may be
used.

Select the measurement result coordinates and set how to handle the coordinates.
Reference:  Output Parameters (Edge Position) (p.122)

Region Setting (Edge Position)

This item is used to set up the measurement area.
Use a straight line (arrow), circumference, or arc to specify a measurement region for [Edge position].
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Note

- The edge is scanned from the start point of the area toward the end point.
When setting up the measurement region, pay attention to the detection direction of the edge.

Measured edges

Starl point o—+—)-End point End pc-inH—+—l Start point

Drawing the line from lefl to right and from right to left will lead to different measured adges,

Measurement cannot be performed if there is no edge within the measurement region.When determining the
size and position of the measurement region, take into account the movement range of the measurement object.

O O X

A A

B + :
For adga Measuramant | :
in X axis (e/s) ’ Edga aut ranga
For edge Measurarmant af Measuremeant area
inY axis (T4

[ ----- P Measurement regian |

1. Inthe ltem Tab area, tap [Region setting].
2. Use the Drawing tools to specify the measurement region.

Fligures | . 7

|
o|~]0]
B/@|x|s |

3. Inthe figure setting area, tap [OK].
The measurement region is registered and displayed in the Image Display area.

Note

Use the zoom function if the measurement region is too small to identify the direction of the arrow.
Reference: F "Using the Zoom Function" in the "User's Manual" (p.279)
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4. When a circumference or arc is selected as the registered figure, select the edge search

direction.

If a check is placed at the "Circle/Arc with width counterclockwise" option, the edge is searched

counterclockw

Region paramsisar

ise.lf this option is unchecked, the edge is searched clockwise.

Edge Color S

This item selects the
If the target color cha
measurement region

pecification - For Color Cameras Only (Edge Position)

color of the edges to be detected.
nges, this setting is not necessary.If the color is not specified, positions in the
where the color changes drastically are detected as an edge.

1. Inthe ltem Tab area, tap [Edge color].

2. Place a check

at "Edge color specification" in the "Color setting" area.

rtql.:-r sabbing

[-F Edge color specificat iqn]

o]

3. This item selects the color to be detected as edges.

rCalor zatling

V

Diff
Diff

Diff

& Color INM

. Edgs calor specification

Deteclion mode @

?l

N
Gl
N

erence B[ §) J
erence G l_ﬁJ
erence B l—s_J

 Color OUT

Setting
methods

Description

Image
Display area

Specify a region on the image that includes the target color.The average color of the
specified region is registered.

Color chart

Tap the reference color on the color chart to specify it. The RGB values for the
specified color are displayed at the bottom.

FZ3 Processing ltems L
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R,G,B The color to be detected is set with the RGB values.
. This sets the allowable color difference for detecting the edge, using the specified
Difference .
color as the reference.The larger the difference values, the larger the color range
R,G,B .
that is used to detect the edge.
Color IN: The position where a color other than the specified color changes to the
specified color is detected as the edge.
Color OUT: The position where the specified color changes to a color other than the
specified color is detected as the edge.
Detection
mode Stari :c|n10—+——bE"|: paint Start pau‘t.—+—} End paint
Far "Calor N edge Far "Color OUT" edge
measurement mode measurement mode

Reference Position (Edge Position)

When the measurement region is set, this position is automatically set at the same time as the reference
position.This item can be used to change the reference position to any desired position.

Note

Reference position usage method: Measuring the distance from a specific position

Positional deviatio
measured position

++

n can be inspected by calculating the difference between the reference position and the
with an expression.

— Position
(Edge position)

L Reference position
Can be changed to an appropriate position

After changing the
automatically chan

reference position to any desired position, changing the measurement region will
ge it back to the default position.

1. Inthe ltem Tab area, tap [Ref. position].
In the Image Display area, the current reference position will be displayed as the crosshair

cursor.

118 Edge Position
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2. Tap the position to be set as the reference position.

3. If necessary, finely adjust with numeric input and the arrow buttons.
To remeasure on the displayed image and set the reference position, tap [Measure ref.].

ference coordinaie

B
| azbf=], | mj'c— —
1

Measurement Parameters (Edge Position)

This item specifies the judgement condition for measurement results.Measurement parameter can be
changed as needed to address unstable measurement results.

1. Inthe ltem Tab area, tap [Measurement].
The edge profile of the measurement region is displayed as a graph in the Image Display area.

Detected
edge

Measurement
region

Moise level 1
(yellow) —T
Edge level

{blue) |
Color difference —I k ﬁ
distribution

_I_
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Note

When the region is a circumference or arc, you can display the graph enlarged in the vertical
direction.Place a check at "Zoom" and tap the button to adjust.

Profile diselay selling
F Zoom

i €G] B

2. If necessary, specify a value for each item in the "Measurement condition" area.
For color cameras:

rleasurement condition

Edga Mo. : ﬁJ |ﬂ

Edge level :
& Pozition (X) for width of & color

C ¥alue (442 al the saxisus) of color

Set value
Setting item [factory Description
default]
Specify the edge number used to extract edges.
Edge No. 0to 99 Edge numbers are assigned to detected edges starting from 0 and
[0] going on in the direction from the start point (the arrow point) to the
end point (the direction of arrow) in the selected area.
Position
(%) for
width of a
color
Edge level 0to 100 | Select a color difference level with which the edge is detected.
[50] Reference: i See "User's Manual", "Edge Detection Measurement" (p.266)
-+ Value of
color
0 to 442
[20]
Edge color |0 to 442 This emphasis level can be specified only if the edge color to detect
level [100] is specified.
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For monochrome ¢

Beasurement condition
Messure Evpe o

& Project ion

Denzity chanpe @
& Light—Dark

Edge Mo, :

ameras:

¢ Derivalion

¢ Dark—Licht

—

2]

Edge level :

& Poxition (%) for widlh of a denzily
C ¥alus {255 al Lhe saxisus) of denzily

[ 50Ji]—_j—ﬂ

. Set value e
Setting item [factory defaul] Description
Density [Light — Dark] | Select whether a black-to-white change or a white-to-black change
change Dark — Light should be recognized as a density change in the specified region.
z\cre):sure {;er?ijve ;?;):] As the measurement type, specify either projection or derivation.
Specify the edge number used to extract edges.
Edge No. 0099 Edge numbers are assigned to detected edges starting from 0 and
[0] going on in the direction from the start point (the arrow point) to the
end point (the direction of arrow) in the selected area.
Position
(%) for
width of a
density
Edge level 0to 100 Select the density change level to be detected as edges.
[50] Reference: i See "User's Manual", "Edge Detection Measurement" (p.266)
-+ Value of
density
0 to 255
[20]

3. If necessary, set each item in the "Noise removal" area.

Holze removal

Moise leavel :
el W ]
Noise width : 0. |ﬂ
o Set value e
Setting item [factory default] Description
For color cameras:
0to 442 [5] When edges are incorrectly detected due to noise, increase
Noise level | For monochrome this value.
cameras: Reference:  See "User's Manual", "Noise level" (p.267)
0to 255 [5]

FZ3 Processing ltems List Manual

Edge Position

121

Juswiainses|y H



Juswalnses|p H

0 t0 9999 Set the width for judging noise.
Noise width (0] When detection is affected by noise, increase this value.
Reference:  See "User's Manual", "Noise width" (p.268)

4. When the setting has been changed, tap [Measure] in the Detail area to verify whether
measurements can be made correctly.

Tesl measuring of this item. Weazure |

5. Set up the judgement condition.

Judgemant condition

Edge posilion X ¢ 0.0000 = - ]
[ -39998.993| .| '33333_3”'.'J

Edge pozition Y : @_0d00
| -99999.393| .. || 33333.”3.?J

=y

Note

The values beside each item are measurement results of the displayed image.Take these values into
consideration to determine the upper and lower limits.

Setting item Set value Description
. -99999.9999 to Specify the range of X-axis shifting that is judged to be
Edge position X | 99999 9999 OK.
. -99999.9999 to Specify the range of Y-axis shifting that is judged to be
Edge position Y| 99999.9999 OK.

Output Parameters (Edge Position)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.
2. Specify each of the following items.

¢lutput coordimates

* After scroll " Before scroll
fCal lbral ion
¥ OFF " ON

Ref leclt Lo Lhe avarall judgemant

= 0N  OFF
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Set value

Setting item [factory Description
default]
[After )
As measurement results, select whether to output coordinate values
Output scroll] : o . L
) to external devices before or after the position deflection correction is
Coordinates Berofe .
applied.
scroll
Select whether to reflect the calibration in the values output to the
Calibration [OFF] external device as measurement results.
- ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.
Reflectto [ON] Enables choosing whether or not the judgement results of this
overall . o . .
. - OFF processing unit is reflected in the scene overall judgement.
judgement

Key Points for Test Measurement and Adjustment (Edge Position)

The following content is displayed in the "Detail result" area as text.

Displayed items

Description

Judge Judgement result
Edge position X X coordinate of the measured edge position
Edge position Y Y coordinate of the measured edge position

Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

Parameter to
be adjusted

Remedy

Measurement

If the color of the edges to be detected is decided, specify the color with [Edge color].If results are
not stable even with the color specified, specify a larger value for the color variance range.

If noise is detected as an edge, specify larger values for "Noise level" and "Noise width".

Measurement Results for Which Output Is Possible (Edge Position)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Cr;?:;(;ter Description
Judge JG Judgement result
Edge position X X X coordinate of the measured edge position
Edge position Y Y Y coordinate of the measured edge position
Reference X SX Reference
Reference Y SY Reference
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Finds and counts the edges by measuring the color change within the measurement region.

I Used in the Following Case

- When calculating number of pins of IC or connectors
i -
Example) Measurement of number of | G pins

Juswiainses|y E

b F
- To calculate the pin width and the distance (pitch) between mid-points between two pins
- h

Edga Mumbar Pitch
distance balwean
cantral points)

Note

- Edge image measurement processing mechanism
Reference:  See "User's Manual", "Edge Detection Measurement” (p.266)

Set the Edge Pitch with the following steps.
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MNecessary Steps Optional Steps

Start
w

(> Region Setting (Edge Pitch) )
w
[ Bdge Color Specification - For Color ]

Cameras Only (Edge Fitch) (» Cutput Pammeters (Edge Pitch) )

w
(» Measurement Parameters(Edge Pitch)

w
Setting completed
hd

Verify/Adjust results
( Test measurement -) f’)r J

Item List for Edge Pitch

ltem name Description

This item is used to set up the measurement area.

Region setting Reference:  Region Setting (Edge Pitch) (p.125)

Edge color This item selects the color information for the edges to be detected.
(for color cameras only) Reference: I Edge Color Specification - For Color Cameras Only (Edge Pitch) (p.126)

This item specifies the judgement condition for measurement results.Measurement
parameter can be changed as needed to address unstable measurement results.
Specify the pitch and width for counting edges.

The displayed items depend on whether your camera is a color or monochrome
camera.Normally, the factory default value will be used.

Reference:  Measurement Parameters (Edge Pitch) (p.127)

Measurement

This item can be changed if necessary.Normally, the factory default value may be
used.

Select the measurement result coordinates and set how to handle the coordinates.
Reference:  Output Parameters (Edge Pitch) (p.129)

Output parameter

Region Setting (Edge Pitch)

This item is used to set up the measurement area.
Use a straight line, circumference, or arc to specify a measurement region for [Edge Pitch].

Note

- When setting up a measurement region, please include all the edges to be detected.

OK I i NG
)
=70 !
assurament ! |
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—_

. Inthe Item Tab area, tap [Region setting].

Use the Drawing tools to specify the measurement region.

— ] B
® | a
LILIEIE]

In the figure setting area, tap [OK].
The measurement region is registered and displayed in the Image Display area.

Edge Color Specification - For Color Cameras Only (Edge Pitch)

Specify the target color to be counted.

1. Inthe ltem Tab area, tap [Edge color].
2. Specify the target color for the edges to be counted (used as the reference color for edge

126

detecting).

rColor zatling

'™,

. R [l
o o

B: IWJ
00 Ff arence R['_{J
0iffearence G|—5J
0ifference E|—5J
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Setting

methods Description
Image Specify a region on the image that includes the target color.The average color of the
Display area | specified region is registered.
Tap the color on the color chart to specify it. The RGB values for the specified color
Color chart .
are displayed at the bottom.
R,G,B The color to be detected is set with the RGB values.
. This sets the allowable color difference for detecting the edge, using the specified
Difference .
R G B color as the reference.The larger the difference values, the larger the color range

that is used to detect the edge.

Measurement Parameters (Edge Pitch)

This item specifies the judgement condition for measurement results.Also specify the range for positions

to be judged as OK.

1. Inthe ltem Tab area, tap [Measurement].
The edge profile of the measurement region (straight line) is displayed in the Image Display area.

Detectad
edge |
Measurement
region
Edge level 100 '

(blue) ] |
o s

Color difference
distribution

h
Moise level j ' '
(yellow)  -100%

2. If necessary, specify a value for each item in the "Measurement condition" area.
For color cameras:

Edge level :

rlleasurement condition

Edges color level @

L] (<] —¥= (2]

[l (o] =#=[>]
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Set value

Setting item [factory Description
default]
Specify a color changing level with which the edge is detected.
When the measurement result is lower than the actual number of
Edge level 010 100 edges, specify a smaller value for the edge level.On the other hand,
9 [50] when the measurement result is higher than the actual number of
edges, specify a larger value for the edge level.
Reference:  See "User's Manual", "Edge level" (p.266)
E I 442 . o .
Ie(\j/ZT color ;)1t000] Set the emphasis level for the edge color specified with [Edge color].

For monochrome cameras:

Heasuremenl condilion
Calor Lo count @

Hode :

Edge leval

& Thite

& Normal

L]

 Black

C Precise

A=~

Up to 1000 edges can be measured, but only a maximum of 256 can be displayed on the screen.

Set value
Setting item [factory Description
default]
lor t Whit
Colorto [White] Select an edge color to be measured.
count Black
[Normal] L . . .
Mode Precise If the pin width or gap is less than 2 pixels, select precise.
Specify the density change level to be detected as edges.
When the measurement result is lower than the actual number,
010 100 specify a smaller value for the edge level (or the minimum level).On
Edge level (50] the other hand, when the measurement result is higher than the

actual number, specify a larger value for the edge level (or the
minimum level).
Reference: I See "User's Manual", "Edge level" (p.266)

3. If necessary, set each item in the "Noise removal" area.

128

Hoize removal

MNoige level

Moize width :

5l

<J4—[2]

D

Edge Pitch
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Set value

Setting item [factory Description
default]
Noise level 0to 442 When detection is affected by noise, increase this value.
[5] Reference:  See "User's Manual", "Noise level" (p.267)
0 to 9999 Set the width for judging noise.
Noise width When detection is affected by noise, increase this value.

[0]

Reference: I See "User's Manual", "Noise width" (p.268)

4. When the setting has been changed, tap [Measure] in the Detail area to verify whether
measurements can be made correcitly.

=

5. Set up the judgement condition.

Tesl measuring of Lhiz ilem

Juswiainses|y H

rdudgenent condil ion

Edges : [} — —
[ el 100i...|
Pitch : 0.0000 - |0.0000
[ o.000)]...]- 3999333301 |
Ave piteh @ 0.0000
[ 0.000)i]...]- 89999.998)1 ... |
Ridih : 0.0000 = |0.0000
[ o.000)1...]- 3999393301 .. |
Ave width @ 0.0000
[ o.000)i]....]- 39939.598)i ... |
) s
Setting item Set value Description
Edges 0to0 999 Specify a range to be
Pitch 0 to 99999.9999 judged as OK.
Ave pitch 0 to 99999.9999
Width 0 t0 99999.9999
[] ]
Pich  Width
; Distance bat
Average width 0 to 99999.9999 {Dstan. m”*; mg;
L
T
Murmbar

Output Parameters (Edge Pitch)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.
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2. Specify each of the following items.

slutput coordimates

& After scroll " Before scroll

eCal lbral ion

& OFF " ON

Ref leclt Lo Lhe ovearall judgemsant

& 0N  OFF
Set value
Setting item [factory Description
default]
[After .
As measurement results, select whether to output coordinate values
Output scroll] . . . L
. to external devices before or after the position deflection correction is
Coordinates - Before .
applied.
scroll
Select whether to reflect the calibration in the values output to the
. . [OFF] external device as measurement results.
Calibration

- ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.

Sfeﬂreaﬁ o [ON] Enables choosing whether or not the judgement results of this
judgement - OFF processing unit is reflected in the scene overall judgement.

Key Points for Test Measurement and Adjustment (Edge Pitch)

The following content is displayed in the "Detail result" area as text.

Displayed items Description
Judge Judgement result
Number of edges Number of edges
Average pitch Average edge pitch
Max. pitch Edge maximum pitch
Min. pitch Edge minimum pitch
Average width Average edge width
Max. width Edge maximum width
Min. width Edge minimum width

Key Points for Adjustment

Select the adjustment method referring to the following points.

Parameter to
be adjusted

Remedy

Edge color | If edges cannot be detected properly, specify a larger value for the color variance range.

Measurement | If noise is detected as an edge, specify a larger value for "Noise level" and "Noise width".

130 Edge Pitch

FZ3 Processing Items List Manual



When the measurement result is lower than the actual number of edges, specify a smaller value for

Edge level the "Edge level".On the other hand, when the measurement result is higher than the actual number

of edges, specify a larger value for the "Edge level".

Measurement Results for Which Output Is Possible (Edge Pitch)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Chsi::‘(;ter Description
Judge JG Judgement result
Number of Edge Pins N Number of detected edges
Average pitch P Average pitch of detected edges
Max. pitch PH Maximum pitch of detected edges
Min. pitch PL Minimum pitch of detected edges
Average width w Average width of detected edges
Max. width WH Maximum width of detected edges
Min. width WL Minimum width of detected edges
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This processing item detects the position of the measurement object by using the change in color within
the measurement region.By dividing the measurement region, the following effects can be expected
compared to ordinary edge position measurement.

Detailed information, such as the closest point or furthest point from the measurement start point,
can be calculated.
The inclination or degree of unevenness of the measured object can be calculated.

I Used in the Following Case

To calculate multiple edge positions of the measurement object from statistical data

r )

Example) Edge inspectionof a finished product

Searches the edge with the change in color within the
measurement region.
The edge can be detected by specifying the color to be detected. y

Note

- Edge image measurement processing mechanism
Reference:  See "User's Manual", "Edge Detection Measurement" (p.266)

Set the scan edge position with the following steps.
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Necessary sleps
Start

Oplional Steps

v
('» Region Setting (scan edge position) )

w

Edge Color Specification - For Color Cameras Only | |
{scan edge position)

Reference Position (scan edge positon) )

Measurement Paramelers (scan edge position) j

e N M

Culput Parameters (scan edge posilion) ] :

( » Judgement Conditions (scan edge position))

Setting completed

v VerifyfAdjust results
( Test measurement ) ; T
Item List for Scan Edge Position
ltem name Description

Region setting

This item is used to set up the measurement area.
Reference:  Region Setting (Scan Edge Position) (p.133)

Edge color
(for color cameras only)

If the color of the edges to be detected is decided, specify the information for the edge
color to be detected.
Reference: i+ Edge Color Specification - For Color Cameras Only (Scan Edge Position) (p.135)

Ref. position

This item can be changed if necessary.
The edge position measured once is registered when the region is set.
Reference: I Reference Position (Scan Edge Position) (p.136)

Measurement

This item changes the measurement parameter as necessary when the measurement
result is unstable.

The displayed items depend on whether your camera is a color or monochrome
camera.Normally, the factory default value will be used.

Reference:  Measurement Parameters (Scan Edge Position) (p.137)

Judgement

This item specifies the judgement condition for measurement results.
Reference:  Judgment Conditions (Scan Edge Position) (p.140)

Output parameter

This item can be changed if necessary.Normally, the factory default value may be
used.

Select the measurement result coordinates and set how to handle the coordinates.
Reference:  Output Parameters (Scan Edge Position) (p.142)

Region Setting (Scan Edge Position)

This item is used to set up the measurement area.
Specify the measurement region for [Scan Edge Position] by using wide straight lines.

1. Inthe ltem Tab area, tap [Region setting].
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2. Use the Drawing tools to specify the measurement region.

=T ]

ofalx[s]

To align with the measurement area and change the number of divisions , uncheck this.

@'i: scan |ines | 0% | Cancel

3. Inthe figure setting area, tap [OK].

The measurement region is registered and displayed in the Image Display area.

4. Inthe "Area divide" area, specify the number of divisions and their width.

134

By default, the number of scan lines is 5 and the scan width is 5.

hrea divide

Scan lines : I |

Zcan widlh :
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5. The region is divided equally.

Division of Scan Area

The scan area, when the number The scan area, when the number
of divided areas is 1 of divided areas is 2
r_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_',.
oo S s S S
The scan area, when the number The scan area. when the number
of divided areas is 3 of divided areas is 4
r_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_',.

e e L

Note

- You can specify enable/disable for each divided region.Tapping a divided region displays the following
screen.

frea 3
Dizabled
« Enabled

Edge Color Specification - For Color Cameras Only (Scan Edge Position)

This item selects the color of the edges to be detected.
If the target color changes, this setting is not necessary.If the color is not specified, positions in the
measurement region where the color changes drastically are detected as an edge.

1. Inthe ltem Tab area, tap [Edge color].

2. Place a check at "Edge color specification" in the "Color setting" area.

fColor seiiine

[+ Edge color seed| fication

T
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3. This item selects the color to be detected as edges.

rCalar zatling

¥ Edge calor specification
’ T '

O
CE —
N

Diff erence R[_E'J
Difference G 5.J
Difference B 5J

Deteclion mods :

& Color INM  Color OUT

Setting

methods Description

Image Specify a region on the image that includes the target color.The average color of the
Display area | specified region is registered.

Tap the reference color on the color chart to specify it. The RGB values for the

Color chart specified color are displayed at the bottom.

R,G,B The color to be detected is set with the RGB values.

This sets the allowable color difference for detecting the edge, using the specified

Difference color as the reference.The larger the difference values, the larger the color range
R, G,B )
that is used to detect the edge.
Color IN: The position where a color other than the specified color changes to the
specified color is detected as the edge.
Color OUT: The position where the specified color changes to a color other than the
specified color is detected as the edge.
Detection
mode Start pant .—+—D-Em:l point Siar mn’—+—} End pont
Far "Caolor IN" edge For "Color OUT" edge
measurement mode measurement mode

Reference Position (Scan Edge Position)

When the measurement region is set, this position is automatically set at the same time as the reference
position.This item can be used to change the reference position to any desired position.

136
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Note

Reference position usage method: Measuring the distance from a specific position
- Positional deviation can be inspected by calculating the difference between the reference position and the
measured position with an expression.
e

N

4

Fosition
[Edge position}

- Reference position
Can be changed to an appropriate position

After changing the reference position to any desired position, changing the measurement region will
automatically change it back to the default position.

1. Inthe ltem Tab area, tap [Ref. position].
In the Image Display area, the current reference position will be displayed as the crosshair
cursor.

2. Tap the position to be set as the reference position.

3. If necessary, finely adjust with numeric input and the arrow buttons.
To remeasure on the displayed image and set the reference position, tap [Measure ref.].

eference coordinate

1]
azo)=|. | zmj:l :I
L

Measurement Parameters (Scan Edge Position)

Measurement parameters can be changed as needed to address unstable measurement
results.Normally, the factory default value will be used.

After changing a setting, check whether measurement can be done properly by performing an actual
measurement.

FZ3 Processing Items List Manual Scan Edge Position 137

Juswiainses|y H



Juswalnses|p H

1. Inthe ltem Tab area, tap [Measurement].
The edge profile of the measurement region is displayed as a graph in the Image Display area.

2. Setthe value of each item in the "Display area" area.

3. Set the value of each item in the "Measurement" area.

138

Detected edge
Measurement

region (white) |
Dividad measurament

region (green)

Noise level i

(yellow) R
Edge level
(blue)

distribution

Color difference ——
oo

1l

|

Display arss

Pisplay area Ho, | DJ [ )_J
F Enabled
Set value
— D o
Setting item [factory default] escription
Specify the area for which the edge profile is
Display area No. [0] to 99 displayed.It should be a sequential number
decided when the area was divided.
. [Checked] Specify enable/disable for the displayed divided
Enabled area.When disabled (unchecked) is specified, that

Unchecked .

area is not measured.

For color cameras:

¢lleasurenent
Edge Ko,

Edge level :

™ Walue (442 sl the meximum)

Edge calor level @

]

— |

& Pozition (X) for widih of & color

(<] -

of color

Scan Edge Position
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Set value
Setting item [factory Description
default]
Specify the edge number used to extract edges.
Edge No. 0099 Edge numbers are assigned to detected edges starting from 0 and
[0] going on in the direction from the start point (the arrow point) to the
end point (the direction of arrow) in the selected area.
Position
(%) for
width of a
color
Edge level 0to 100 Select a color difference level with which the edge is detected.
[50] Reference:  See "User's Manual", "Edge level" (p.266)
-+ Value of
color
0to 442
[20]
Edge color |0to 442 This emphasis level can be specified only if the edge color to detect
level [100] is specified.

For monochrome cameras:

¢llgasurenent

Measure type 2 F Projeciion  Derivation

Denzily change @ & Light—Dark ¢ Dark—Lighi

Edee Mo, : | T[] 2]

Edge level :
& Pogition (X) for width of a density

C Walue (255 al Lhe mexinum) of density

[ ol <] —4=[2]

N Set value oy
Setting item [factory default] Description
Measure [ Prgjegtlon] This sets the type of edge measurement.
type Derivation
Density [Light — Dark] Select whether a black-to.-whlte change F)r a whlte-t'o-black
. change should be recognized as a density change in the
change Dark — Light e .
specified region.
Specify the edge number used to extract edges.
Edae No 0to 99 Edge numbers are assigned to detected edges starting from 0
9 ’ [0] and going on in the direction from the start point (the arrow point)
to the end point (the direction of arrow) in the selected area.
Position (%)
for width of a
density .
Edge level 0to 100 [50] Select the density c"hangfa level to 'tl>e"detected a“s edges.
Reference:  See "User's Manual", "Edge level" (p.266)
-+ Value of
density
0 to 255 [20]
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4. If necessary, set each item in the "Noise removal" area.

Noise removal

Hoize leval :
Fld <] 2
Hoise width : [ 0. ILJ
Set value
Setting item [factory Description
default]
Noise level 0to 442 When detection is affected by noise, increase this value.
[5] Reference: | See "User's Manual", "Noise level" (p.267)
0 to 9999 Set the width for judging noise.
Noise width (0] When detection is affected by noise, increase this value.
Reference:  See "User's Manual", "Noise width" (p.268)

5. Inthe "Approximate line" area, specify the point to be used for the calculation of approximate

lines.

Approcimala |ins

MNoise cancel @ = OFF  OH
Set value
Setting item [factory Description
default]
When a check is placed at [ON], an approximate line is
. -+ ON . . ; L
Noise cancel . [OFF] found by excluding the points with large deviation

among the measured points.

Judgment Conditions (Scan Edge Position)

Specify the range to be judged as OK.

!

¢ Approximate line

[
!:,Pea k edge position

Short (Concave) distance £

v
lr.i-l

4 b
{)Lina angle
¥ i
PN Long (Convex) distance

|
{/ Bottom edge position

'
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1. Inthe ltem Tab area, tap [Judgement].
2. Set up the judgement condition.

Judpensnt
Feak edge position X & 0.0000
— -
[ -sssss.saafil..]-[  99939.9380i ...
Feak edge position | 2 #0000
IREEEEERIE I 939333931 ]...|
Bollom edee poeilicly X 2| 0.0000
[ -asasaaga)i] | EEETERTT
Botiom edge posilich ¥ @ | 0.0000
| IECEEEEEE 0 N e O
Edge posilion X Avel. : 0.0000
(IEIEEEEIE Ik sms,m:r;]
Edge posilion ¥ Avel @ 0.0000
[ -s9ssa.s9s)i]...]-[ 99935.5380 ... ]
Long distance Hax. | B.0000

| o000 ... ] 39339.9391 ... |

Shorl dislance Max. 00000

[ 00001 .|| sssss.sssfu‘;]

Deviation : 0.oo00
[ T R EEEEEE
Line sngle : 0.0000
| <180 o]l 18|
Lost poinl counl @ I
[ -] ...
L A L -

Note

Juswiainses|y H

- The values beside each item are measurement results of the displayed image. Take these values into
consideration to determine the upper and lower limits.

Setting item Set value Description

-99999.9999 to Specify the X-axis upper and lower limits

Peak edge position X 99999.9999 of the peak edge position X judged to be
OK.
Specify the Y-axis upper and lower limits
Peak edge position Y 99999.9999 to of the peak edge position Y judged to be

99999.9999 OK.

Specify the X-axis upper and lower limits
of the bottom edge position X judged to be
OK.

Specify the Y-axis upper and lower limits
of the bottom edge position Y judged to be
OK.

Specify the X-axis upper and lower limits
of the average edge position judged to be
OK.

Specify the Y-axis upper and lower limits
of the average edge position judged to be
OK.

-99999.9999 to

Bottom edge position X | 50000 9999

-99999.9999 to

Bottom edge position Y | 50005 9999

-99999.9999 to

Edge position X Ave. 99999.9999

-99999.9999 to

Edge position Y Ave. 99999.9999
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Long distance Max.

Specify the upper and lower limits of the

0to dist (X_MAX, Y_MAX) long distance maximum judged to be OK.

Long distance Min.

Specify the upper and lower limits of the

0to dist (X_MAX, Y_MAX) long distance minimum judged to be OK.

Short distance Max.

Specify the upper and lower limits of the

0to dist (X_MAX, Y_MAX) short distance maximum judged to be OK.

Short distance Min.

Specify the upper and lower limits of the

0to dist (X_MAX, Y_MAX) short distance minimum judged to be OK.

Specify the upper and lower limits of the

Deviation 0 to dist (X_MAX, Y_MAX) deviation judged to be OK

. Specify the upper and lower limits of the
Line angle -180t0 180 line angle judged to be OK.
Lost point count 0'to 100 Specify the upper and lower limits of the

lost point count judged to be OK.

*dist (X_MAX, Y_MAX) = sqrt (X_MAX*X_MAX+Y_MAX*Y_MAX)

Output Parameters (Scan Edge Position)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.

2. Specify each of the following items.
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flukput coordirates

= After scroll

" Before scroll

cCalibralion

& OFF

€ ON

Ref lecl Lo Lhe avarall judgsasnt

= 0N " OFF
Set value
Setting item [factory Description
default]
- [After .
As measurement results, select whether to output coordinate values
Output scroll] . o . L
. to external devices before or after the position deflection correction is
Coordinates - Before .
applied.
scroll
Select whether to reflect the calibration in the values output to the
Calibration - [OFF] external device as measurement results.
- ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.

Scan Edge Position
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Reflect to
overall
judgement

- [ON] Enables choosing whether or not the judgement results of this
- OFF processing unit is reflected in the scene overall judgement.

Key Points for Test Measurement and Adjustment (Scan Edge Position)

In addition to the camera input image, the measured region, a graphic display of the measured results,
and the edge position (the crosshair cursor) are also displayed as results in the Image Display area.

+/ I +7 |
* | o |
/ I L I
l /T
L | l |
Edge position display (Sub image 0) Display of edge position in each divided part

(Subimage 1)

The following content is displayed in the "Detail result" area as text.

Displayed items

Description

Judge

Judgement result

Peak edge position X

X coordinate of the edge that is the furthest from the start point of the measurement region

Peak edge position Y

Y coordinate of the edge that is the furthest from the start point of the measurement region

Bottom edge position
X

X coordinate of the edge that is the closest to the start point of the measurement region

Bottom edge position
Y

Y coordinate of the edge that is the closest to the start point of the measurement region

Edge position X Ave.

The average of X coordinates of all the edges

Edge position Y Ave.

The average of Y coordinates of all the edges

Long distance Max.

The maximum distance between the approximate line and edge position (plus direction)

Short distance Max.

The minimum distance between the approximate line and the edge position (minus
direction)

Deviation

Deviations in concavity and convexity

Line angle

The straight line's inclination against the measurement region does not include 180, which
is displayed as -180.

Lost point count

Number of parts for which the detection of edges has failed

Key Points for Adjustment

Select the adjustment method referring to the following points.
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When the measurement results are unstable

Parameter to
be adjusted

Remedy

Measurement

If the color of the edges to be detected is decided, specify the color with [Edge color].If results are
not stable even with the color specified, specify a larger value for the color variance range.

If noise is detected as an edge, specify larger values for "Noise level" and "Noise width".

Measurement Results for Which Output Is Possible (Scan Edge Position)

The following values can be output using processing items related to results output.It is also possible to
reference measurement values from expressions and other processing units.

Measurement Character —
. . Description
items string
Judge JG Judgement result
Peak edge PEAKX X coordinate of the edge that is the furthest from the start point of the
position X measurement region
Peak edge PEAKY Y coordinate of the edge that is the furthest from the start point of the
position Y measurement region
Bott-o.m edge BOTTOMX X cgordlnate of the edge that is the closest to the start point of the measurement
position X region
Bott'o.m edge BOTTOMY Y cgordlnate of the edge that is the closest to the start point of the measurement
position Y region
isge position X X The average of X coordinates of all the edges
E ition Y .
Asge position Y The average of Y coordinates of all the edges
Refergnce SX X coordinate of the reference coordinates
coordinate X
Refergnce SY Y coordinate of the reference coordinates
coordinate Y
Long distance The maximum distance between the approximate line and edge position (plus
PMAXD L
Max. direction)
Long distance The minimum distance between the approximate line and the edge position (plus
. PMIND L
Min. direction)
Short distance The maximum distance between the approximate line and the edge position
BMAXD . S
Max. (minus direction)
Short distance The minimum distance between the approximate line and the edge position
. BMIND . o
Min. (minus direction)
Deviation DEV Deviations in concavity and convexity
Andle TH The straight line's inclination against the measurement region does not include
9 180, which is displayed as -180.
Lost point LOST Number of parts for which the detection of edges has failed
Line Param. A |A A in the expression for the approximate line AX + BY + C = 0.
Line Param.B |B B in the expression for the approximate line AX + BY + C=0.
LineParam.C |C C in the expression for the approximate line AX + BY + C = 0.
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This processing item detects the position of the measurement object by using the change in color within
the measurement region.By dividing the measurement region, you can get the following values.

Local width of the work
- Average width of the work

I Used in the Following Case

- When getting several widths of a measurement object
r ™)
Example) Width inspection of

Searches the edge by the change in color within the measurement region.
The edge can be detected by specifying the color to be detected.

e o

-+ To find the width of a measurement object
Using a Expression, the width of a measurement object can be calculated from the difference
between two edge positions.

Note

- Edge image measurement processing mechanism
Reference:  See "User's Manual", "Edge Detection Measurement” (p.266)

Set the scan edge width with the following steps.
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Mecessary steps Optional steps

Start
v
( b Ll Rl Sl ) Measurement Parameters
i [ (Scan Edge Width) ]
Edge Color Specification - For Color Cameras
Only {Scan Edge Width) Output Parameters
= {Scan Edge Width)
( Judgement Conditions (Scan Edge Wicth) )

v
Settings completed

w Result venfication/adustment
( Test measurement )

Item List for Scan Edge Width

ltem name Description

This item is used to set up the measurement area.

Region setting Reference: F Region Setting (Scan Edge Width) (p.146)

Edge color This item selects the color information for the edges to be detected.
(for color cameras only) Reference:  Edge Color Specification - For Color Cameras Only (Scan Edge Width) (p.148)

This item changes the measurement parameter as necessary when the measurement
result is unstable.

Measurement The displayed items depend on whether your camera is a color or monochrome
camera.Normally, the factory default value will be used.

Reference:  Measurement Parameters (Scan Edge Width) (p.149)

This item specifies the judgement condition for measurement results.

Judgement Reference:  Judgement Conditions (Scan Edge Width) (p.151)

This item can be changed if necessary.Normally, the factory default value may be
used.

Select the measurement result coordinates and set how to handle the coordinates.
Reference: F Output Parameters (Scan Edge Width) (p.152)

Output parameter

Region Setting (Scan Edge Width)

This item is used to set up the measurement area.
Specify the measurement region of [Scan Edge Width] by using a wide line.

1. Inthe Item Tab area, tap [Region setting].
2. Use the Drawing tools to specify the measurement region.

Flgures [ @

B B X . oR/NOT

To align with the measurement area and change the number of divisions, uncheck this.
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@'i: scan | ines | 0% | Cancal

3. Inthe figure setting area, tap [OK].

The measurement region is registered and displayed in the Image Display area.

4. In the "Area divide" area, specify the number of divisions and their width.
By default, the number of scan lines is 5 and the scan width is 5.

raa devide

Zcan | ines

Scan widlh

5. The region is divided equally.

The scan area, when the number
of divided areas is 1

The scan area, when the number
of divided areas is 3

FZ3 Processing Items List Manual

The scan area, when the number
of divided areas is 2

The scan area, whan the number
ofdividedareas is 4

Scan Edge Width
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Note

You can specify enable/disable for each divided region.Tapping a divided region displays the following
screen.

PR

Digabled

= Enabled

Edge Color Specification - For Color Cameras Only (Scan Edge Width)

This item selects the color of the edges to be detected.
If the target color changes, this setting is not necessary.If the color is not specified, positions in the
measurement region where the color changes drastically are detected as an edge.

1. Inthe ltem Tab area, tap [Edge color].

2. Place a check at "Edge color specification" in the "Color setting" area.

rtql.:-r sabbing

[-F Edge color specificatlion

o]

3. This item selects the color to be detected as edges.

rColor setiing

¥ Edgs calor specif ication
’ w '

N
N
L

Difference R|'_5'J
Difference I;l_ﬁJ
Difference B 5_J

Deteclion mode @
& GColor IM C Color OUT

Setting
methods

Image Specify a region on the image that includes the target color.The average color of the
Display area | specified region is registered.

Tap the reference color on the color chart to specify it. The RGB values for the
specified color are displayed at the bottom.

R,G,B The color to be detected is set with the RGB values.

Description

Color chart
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This sets the allowable color difference for detecting the edge, using the specified

Diff .
terence color as the reference.The larger the difference values, the larger the color range

R,G,B .
that is used to detect the edge.
Color IN: The position where a color other than the specified color changes to the
specified color is detected as the edge.
Color OUT: The position where the specified color changes to a color other than the
specified color is detected as the edge.

Detection

mode

Starl paint .—+—D-Ena point  Star mn.—+—b End point

For "Caolor IN" edge For "Color QUT" edge
measurement mode measurement mode

Measurement Parameters (Scan Edge Width)

Measurement parameters can be changed as needed to address unstable measurement
results.Normally, the factory default value will be used.
After changing a setting, check whether measurement can be done properly by performing an actual

measurement.

1. Inthe ltem Tab area, tap [Measurement].
The edge profile of the measurement region is displayed as a graph in the Image Display area.

Detected edge
Measurement

region (white) S|

Divided measurement
region (green)

Edge level —‘ l | l

Color difference
distribution o

2. Set the value of each item in the "Display area" area.

Display area

Display area Ho. @ [—D | | >J

FF Enabled

= Forvard area " Revorss aroa
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Set value

Setting item [factory default]

Description

This

Display area No. |[0] to 99 displ

item uses the scan region of which edge profile is
ayed.

Enabled

[Checked] Specify enable/disable of the divided area.When disabled
Unchecked (unchecked) is specified, measurement is not performed.

Forward area: The edge is searched from the start point of
[Forward area] | the area toward the end point.
Reverse area |Reverse area: The edge is searched from the end point of
the area toward the start point.

3. Set the value of each item in the "Measurement" area.

150

For color cameras:

Heasurement
Edge level :
& Posilion (X} for widih of & coler

" Yalue (442 at Lhe saximus) of color

Edge color level :

e [ ——

—r 0 5

N Set value oy
Setting item [factory default] Description
Position (%) for width
of a color Select a color difference level with which the edge is
Edge level 0to 100 [50] detected.

- Value of color
0to 442 [20]

Reference: I See "User's Manual", "Edge level" (p.266)

Edge color |0to 442
level [100]

This emphasis level can be specified only if the edge
color to detect is specified.

For monochrome cameras:

rllaasuremant

Wensure Lype :

& Project ion  Derivation

Densily change :

& Light—=Dark € Dark=—Light

Edge level :
@& Pogilion (X) for widlh of o densily
' Yalue (256 al Lhe maximus) of denzily

Scan Edge Width
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. Set value o
Setting item [factory defaul] Description
Measure [ Prgjegtlon] This sets the type of edge measurement.
type Derivation
Density [Light — Dark] Sel'ect whether a black-to-white change pr a
. white-to-black change should be recognized as a
change Dark — Light . . e .
density change in the specified region.

Position (%) for width of

a density Select the density change level to be detected as
Edge level 0 to 100 [50] edges.

- Value of density Reference: - See "User's Manual", "Edge level" (p.266)
0 to 255 [20]

4. If necessary, set each item in the "Noise removal" area.

Haise renoval

Noize lavel @ - 3
Pl sl ol
I-"_ B
Noise widih : [ LJ |ﬂ
Set value
Setting item [factory Description
default]
Noise level 0to 442 When detection is affected by noise, increase this value.
[5] Reference: I See "User's Manual", "Noise level" (p.267)
0 t0 9999 Set the width for judging noise.
Noise width 0] When detection is affected by noise, increase this value.
Reference:  See "User's Manual", "Noise width" (p.268)

Judgement Conditions (Scan Edge Width)

Specify the range to be judged as OK.

1. Inthe ltem Tab area tap [Judgement].
2. Set up the judgement condition.

rdudganent
Edge widih Mex., : 0. 000a
— e
[ 0,000 ]... || 93939.993)i ...
Edge width Min, : | u_gqaa
[ O Y G EEEEEIEEE] 19
Edge width Ave. i n.fﬂaﬂ
| (X 8 | N EEE T
Lost widih counl : [} |
(..l Tiak
! = [_Jl x.'."l,-

Note
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The values beside each item are measurement results of the displayed image.Take these values into
consideration to determine the upper and lower limits.
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Setting item Set value Description
Edge width 0 to dist Specify the upper and lower limits of the maximum width judged
Max. (X_MAX,Y_MAX) | to be OK.
Edge width 0 to dist Specify the upper and lower limits of the minimum width judged
Min. (X_MAX,Y_MAX) | to be OK.
Edge width 0 to dist Specify the upper and lower limits of the average width judged to
Ave. (X_MAX,Y_MAX) | be OK.
Lost width Specify the upper and lower limits of the lost width count judged

0to 100

count to be OK.

* dist (X_MAX,Y_MAX) = sqrt (X_MAX*X_MAX+Y_MAX*Y_MAX)

Output Parameters (Scan Edge Width)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.

Important

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.

2. Specify each of the following items.

152

slutput coordimates

& After scroll

" Before scroll

rCal lbral ion

& OFF

" ON

Ref lect Lo Lhe ovarall judgeasnt

&= 0N " OFF
Set value
Setting item [factory Description
default]
[After )
As measurement results, select whether to output coordinate values
Output scroll] i . . L
. to external devices before or after the position deflection correction is

Coordinates Before .

scroll applied.

Select whether to reflect the calibration in the values output to the
[OFF] external device as measurement results.

Calibration - ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.

Reflect to [ON] Enables choosing whether or not the judgement results of this

overall . s : .

. - OFF processing unit is reflected in the scene overall judgement.

judgement
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Key Points for Test Measurement and Adjustment (Scan Edge Width)

The following contents can be displayed as text in the "Detail result" area.

Displayed items

Description

Judge

Judgement result

Edge width Max.

The maximum value of edge width

Edge width Min.

The minimum value of edge width

Edge width Ave.

The average value of all the edge width

Lost width count

The number of the scanned areas for which the detection of width failed

Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

Parameter to
be adjusted

Remedy

Measurement

If the color of the edges to be detected is decided, specify the color with [Edge color].If results are
not stable even with the color specified, specify a larger value for the color variance range.

If noise is detected as an edge, specify larger values for "Noise level" and "Noise width".

Measurement Results for Which Output Is Possible (Scan Edge Width)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items CZi:iiz:er Description
Judge JG Judgement result
Edge width Max. MAXW The maximum value of edge width
Edge width Min. MINW The minimum value of edge width
Edge width Ave. AVEW The average value of all the edge width
Lostwidth LOST The number of the scanned areas for which the detection of width failed

FZ3 Processing Items List Manual
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Inspect by finding the average color of the measurement region and using its difference from the

registered reference color and the color variation in the measurement area.Alternatively, you can only

detect the color tone while neglect the effect of image brightness.

For monochrome cameras, examination is performed by measuring the difference between the average
density of the measurement region and the registered reference density (density average), and the

density deviation in the measurement region (density deviation).

Used in the Following Case

- When measuring the presence of measurement objects

Measure the presence with the color
values of the Measurement region.

OK

Component

' Example) When re-measuring the presence of electronics components

difference by averaging RGE

NG (defect components)

Compaonent (defect)

Average RGE of Measurement mginn-_*l_glg Average RGE of Measurement mgiun:‘l_l_‘:"ﬁ

density.

Average color diffierence:20

For monochrome camems, the presence of electonics components
is examined by measuring the difference between the average
density of the measurement region and the registered reference

Settings Flow (Color Data)

Set the color data with the following steps.

MNecessary Steps

Start
v

(» Region Setting (Color Data)
v
0 Measurement Parameters (Color Data) :|

-
Setting completed
. Verify/Adjust results
( Test measuremert IR N R R R RS SSSIITr

154 Color Data

Opticnal Steps

)‘ " (p Cutput Parameters {Color Data)

):
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List of Color Data Items

Item name Description
This item is used to set up the measurement area.
Region While the input image can be measured as a whole, a quick and reliable measurement can be
setting performed by set up the measured range.

Reference:  Region Setting (Color Data) (p.155)

This item specifies the judgement condition for measurement results.
For color cameras:
Set the average color (RGB) value and deviation and set what the maximum difference is for
judging the object to be OK.
For monochrome cameras:
Specify the average density value and deviation and set what the maximum difference is for
judging the object to be OK.
Measurement parameter can be changed as needed to address unstable measurement results or to
increase the processing speed.Normally, the factory default value will be used.
Reference: F Measurement Parameters (Color Data) (p.156)

Measurement

This item can be changed if necessary.Normally, the factory default value will be used.
Specify whether to reflect the judgement result to the overall judgement of the scene.
Reference:  Output Parameters (Color Data) (p.158)

Output
parameter

Region Setting (Color Data)

This item is used to set up the measurement area.lt is possible to measure the entire input image, but
restricting the range enables accurate measurement in a short period of time.
A measurement region for [Color Data] can be specified as a rectangle, circle (ellipse), circumference, or

polygon.

Note

Up to 8 graphs can be used together to draw the measured region.Complex areas can be drawn through image
integration or by removing unnecessary sections from the measurement region.

1. Inthe ltem Tab area, tap [Region setting].
2. Select a button in the drawing tools.

Figures |

D@ X

In the figure setting area, specify a region to be measured.
4. In the figure setting area, tap [OK].
The measurement region is registered and displayed in the Image Display area.

w
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5. Toregister a color in the region as a reference color, place a check at "Auto update reference
color".

0K ‘ Cancel [

[F" #uto update reference cul-:lr.]

Note

- When a check is placed at "Auto update reference color", the average color within the region is
automatically registered as the reference color when the region is registered.Each time the region is
updated, the reference color is updated.

To hold the reference color constant, uncheck this option and register the reference color with the
measurement parameters.
Reference:  Measurement Parameters (Color Data) (p.156)

Measurement Parameters (Color Data)

Set the reference color and judgement conditions.

For Color Cameras:

1. Inthe ltem Tab area, tap [Measurement].

2. If necessary, check the "Normalization" option in the "Adjust image" area.
Normally, the factory default value will be used.After changing a setting, check whether
measurement can be done properly by performing an actual measurement.

Ad]usl isage

I Wormallzat ion

Set value

[factory default] Description

Setting item

Specify whether to normalize the brightness in calculating
+ Checked the color difference.

[Unchecked] |When checked, the result is not affected by the total
brightness and only the color tone can be detected.

Normalization
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3. Inthe "Reference color" area, specify the reference color.
This operation is not needed when there is a check at "Auto update reference color" when the
region is registered.

rReference color

o T
ol

Automadiic

e

Setting _r
methods Description
Color chart Tapping the color chart displays the RGB values for the specified color at the
bottom.
R,G,B Set the RGB values with numbers.
Automatic If you tap [Automatic], the average color of the measurement region is displayed as
the reference color.

4. When the setting has been changed, tap [Measure] in the Detail area to verify whether
measurements can be made correctly.

Test measuring of Lhisz item. Measure

5. Set up the judgement condition.

Judgenanl condition

Calar difference :0.0000 ﬂ'_]h‘
Color deviakion @ 0.0000

I =)

Setting item | Set value Description
Color Specify the upper and lower limit values for the difference between

. 0to 442 .
difference the average color of the measurement region and the reference color.
Color 0 to 221 Specify the upper and lower limit values for the deviation of the
deviation average color in the measurement region.

For Monochrome Cameras:

1. Inthe ltem Tab area, tap [Measurement].
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2. Set up the judgement condition.

Judgemsnt condil ion
Density averags @ 0.0000 — —

I i 251
Den=sity deviation @ 0.0000

I L] i2|].]

- L=

Setting item | Set value Description

Density Specify the upper and lower limit values for judging the average
0to 255 . .

average density of the measurement region.

Destiny 0to 127 Specify the upper and lower limit values for the deviation of the

deviation average density in the measurement region.

Output Parameters (Color Data)

Specifies whether or not the judgement results of this processing unit is reflected in the scene overall
judgement.
1. Tap [Output parameter] in the Item Tab area.

2. Choose whether or not to reflect this in the scene overall judgement in "Reflect to overall
judgement" area.

Fef leck 1o overall judpement
& 0N &l
Set value
Setting item [factory Description
default]
Reflect to overall - [ON] Enables choosing whether or not the judgement results of this
judgement - OFF processing unit is reflected in the scene overall judgement.

Key Points for Test Measurement and Adjustment (Color Data)

The following content can be confirmed in the "Detail result"area using text.

For color cameras

Displayed items Description
Judge Judgement result
Average R R (red) element average value
Average G G (green) element average value
Average B B (blue) element average value

The color difference between the average color and reference color in the

Color difference )
measurement region

Color deviation

Color deviation in the measurement region

158 Color Data
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For monochrome cameras

Displayed items

Description

Judge

Judgement result

Difference between the average density and the reference density in the

Density average .
measurement region

Density deviation Density deviation in the measurement region

Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

Juswanses|\ H

Parameter to be adjusted Remedy

Measurement For a color camera, place a check at [Normalization].

When the processing speed is slow

Parameter to be adjusted Remedy

Region setting Set the measurement region to be as small as possible.

Measurement Results for Which Output Is Possible (Color Data)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

For color cameras

. h .
Measurement items c ar.a cter Description
string
Judge JG Judgement result
R average AR R (red) element average value
G average AG G (green) element average value
B average AB B (blue) element average value
. The color difference between the average color and reference color in the
Color difference AD .
measurement region
Color deviation DV Color deviation in the measurement region

For monochrome cameras

. h .

Measurement items c ar? cter Description
string
Judge JG Judgement result
. Difference between the average density and the reference density in the
Density average AD .
measurement region

Deviation DV Color deviation in the measurement region
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Inspect using the area of the specified color.

I Used in the Following Case

Label deviation measurement

"

[ [
Specified color  Measurement region

Measurement can be enabled by gravity coordinates of specified color in measurement region

e »

Detection of defects, contamination, and stains of measurement objects whose appearance is
not defined

Fr

Defect Measurement region

Measurement can be enabled by area of specified color in measurement region.

Set the Gravity and Area with the following steps.

160
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Mecessary Steps

Start
w

Cptional Steps

For color cameras:

Color Specification (Gravity and Area)

Far monochrome cameras:

Binarization (Gravity and Area)

w

( Reference Position (Gravity and Area) ]

( Region Setting {Gravity and Area) )

v

Measurement Farameters

[ (Gravity and Area)

-
Exit
w

( Cutput Parameters (Gravity and Area) ]

Juswiainses|y H

Verify/Adjust results

( Test measurement

)

List of Gravity and Area Iltems

Item name

Description

Color
(for color cameras only)

This item selects the color whose area and center of gravity are to be measured.Since
the color hue, color saturation, and brightness can be selected, then fine-tuning can
be performed to colors.

Reference:  Color Specification (Gravity and Area) (p.162)

Binary
(for monochrome cameras
only)

This item specifies the binary level for converting 256-tone grayscale images input
from the camera into binary images.

Converted white pixels are measured.Adjust the binary level so that the measurement
object is converted to white pixels.

Reference: | Binarization (Gravity and Area) (p.164)

Region setting

This item is used to set up the measurement area.

While the input image can be measured as a whole, a quick and reliable
measurement can be performed by set up the measured range.
Reference:  Region Setting (Gravity and Area) (p.165)

This item can be changed if necessary.Usually, the central position of the registered

Ref. position region is registered as the reference position.
Reference: I Reference Position (Gravity and Area) (p.166)
This item specifies the judgement condition for measurement results.Specify the
upper and lower limit values for the area and the gravity center X/Y.
Measurement parameter can be changed as needed to address unstable
Measurement

measurement results or to increase the processing speed.Normally, the factory
default value will be used.
Reference:  Measurement Parameters (Gravity and Area) (p.167)

Output parameter

This item can be changed if necessary.Normally, the factory default value will be
used.

Use the output parameter to specify how to handle the coordinates.

Reference:  Output Parameters (Gravity and Area) (p.169)

FZ3 Processing ltems List Manual Gravity and Area 161



Juswalnses|p H

Color Specification (Gravity and Area)

When connecting a color camera, specify the color to be measured.There are two specification methods:
specifying the color to be extracted in the image or specifying the color with the hue, saturation, and

brightness values.
This section describes how to specify colors in an image and gives an example of the procedure for
finely adjusting with numeric input afterwards.

1.
2.
3.

In the Item Tab area, tap [Color].
Place a check at [Automatic].

In the Image Display area, specify the color range you want to detect by dragging the cursor from

the upper left corner to the lower right corner of that area.
The color of the specified area is automatically set.

¢Color specifical ion selling
rfv_"J'l.ulnuiiu: [ Color lnv.

) e =

-l i
T S —
T S —
T N X —

[T Exclude Lhiz color

Bl color : [Black =]

4. Finely adjust the hue, saturation, and brightness if necessary.
Adjust either by adjusting on the color chart or by inputting numbers.

162

Iltem SRl Description
[factory default]
H 0to 359 Specify the color phase (difference of color hues).
S 0to 255 Specify color saturation (difference of color saturation).
\% 0 to 255 Specify the brightness (difference of brightness).
Automatic - Checked Specifying the color to be measured on the image
- [Unchecked] |automatically sets the hue, saturation, and brightness.
Color inv. - Checked Everything other than the specified color becomes the
- [Unchecked] | measurement target.

Gravity and Area
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About color charts

rColor specification zebling .

Hue
F Aulomal ic | r“ Color inv.
) .
= A7 ()
Brightness
}‘._-I":.—.-.—.\- -
O — 1 S P
Lo I i -1 AcEc 1

5. To specify multiple colors, place a check at "More ranges of color extraction".

¥ More ranges of color ex:raction

& Color 0 W . C Color 1 r
 Color 2 [ C Color 3 r
 Color 4 [  Color § r
 Color B [  Coler 7 r
Set value
Setting item Description
9 [factory default] P
More ranges of color - Checked If you place a check at this option, you can
extraction + [Unchecked] set up to 8 colors.
Extract image Extract image
{before specifying colors) {after speciying colors - background colorblack)

6. If necessary, set the display conditions for displayed images.

[T Exclude ihis color
BG color : [EI lack E‘

Dizplay zelling
[ Twage kind : |AII collor image ﬂ 1

. Set value L
Setting item [factory defaulf] Description

If you place a check at this option, pixels within the HSV range
are excluded from color extraction.The priority order for exclusion
is that the higher color extraction range numbers are given
priority. This setting is disabled if "More ranges of color extraction"
is unchecked.

Exclude this - Checked
color - [Unchecked]
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BG color

- [Black]

- White

- Red

- Green
Blue

The background section outside the extracted image is filled with
the specified colors.

Image kind

Measurement
image
[All color

image] This sets the state of the image to display.

- Selection
color image
Binary
image

Binarization (Gravity and Area)

When a monochrome camera is connected, the 256-tone grayscale images taken in from the camera
are converted into binary black-and-white images before the images are measured.Converted white

pixels are measured.

This specifies the level for converting grayscale images into binary images.

1. Inthe ltem Tab area, tap [Binary].
2. Inthe "Binary setting" area, specify the reference density range.

164

rBinary selling

(|
|
Binary level :
| O
Aulomtic
I Reverze
Item Setvalue Description
[factory default] P
Ubper limit 0to 255 Specify the level for converting 256-tone
PP [255] grayscale images to binary images.Adjust the
. binary level so that the measurement object is
Binary level o 0to 255 converted to white pixels. You can also set the
Lower limit [128] binary level so that only intermediate density is
measured.
Automatic B Optlmum binary levels are calculated
automatically and set.
Reverse Checked This item reverses black and white colors.
[Unchecked]

Gravity and Area
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Region Setting (Gravity and Area)

This item is used to set up the measurement area.lt is possible to measure the entire input image, but
restricting the range enables accurate measurement in a short period of time.

Use a rectangle, circle (ellipse), circumference, or polygon to specify a measurement region for [Gravity
and Area].Up to 8 figures can be combined to draw the measurement region.

1. Inthe ltem Tab area, tap [Region setting].
2. Use the Drawing tools to specify the measurement region.

JCIEIE]

3. Inthe figure setting area, tap [OK].
The measurement region is registered and displayed in the Image Display area.

4. If necessary, in the "Display setting" area, set up display settings for the images displayed in the
Image Display area.
For color cameras:

Dizplay sebling

F Extract image

L Set value L
Setting item [factory default] Description
Extract - [Checked] If you place a check at this option, images set with color
image + Unchecked specification are displayed.
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For monochrome cameras:

Dizplay selling

W Binary imags

o Set value e
Setting item [Factory defaul] Description
. . + [Checked] The image is displayed in binary with black and
Binary image + Unchecked white.

Reference Position (Gravity and Area)

When the measurement region is set, the center of gravity is automatically set at the same time as the
reference position.This item is used to change the reference position to any desired position.This is
handy for measuring the positional deviation from a certain position.In the same way for the reference
area, when the region settings are made, they are set automatically based on the measurement region.

1. Inthe ltem Tab area, tap [Ref. position].
In the Image Display area, the current reference position will be displayed as the crosshair
cursor.

2. Tap the position to be set as the reference position.

_I_

Note

- Displaying the image enlarged makes this tapping easier.
Reference:  "Using the Zoom Function" in the "User's Manual" (p.279)

3. If necessary, finely adjust with numeric input and the arrow buttons.

Ref srence coordinale setting

Reference area @ SE081 J

T
Ref.pos : [ 320..), [ 2e0].] & ﬂ
4

4. If necessary, in the "Display setting" area, set up display settings for the images displayed in the
Image Display area.
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For color cameras:

Dizplay sebling

F Extract image

N Set value L
Setting item [factory defaul] Description
Extract - [Checked] If you place a check at this option, images set with color
image - Unchecked specification are displayed.
For monochrome cameras:
Dizplay selling
¥ Binary imags
. Set value L
Setting item [factory default] Description
. . + [Checked] The image is displayed in binary with black and
Binary image - Unchecked white.

Measurement Parameters (Gravity and Area)

This item specifies the judgement condition for measurement results.Specify the upper and lower limit
values for the area and the gravity center X/Y.

Measurement parameter can be changed as needed to address unstable measurement results or to
increase the processing speed.Normally, the factory default value will be used.

1. Inthe ltem Tab area, tap [Measurement].

2. If necessary, in the "Measurement condition" area, select an option for [Fill profile].

If the measurement target has holes in it, specify how to process the holes.Normally, the factory
default value will be used.

Measureamant condilion
Fill profile : & Mone
CFill prafiles

C Filling up hales
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Set value

Setting item [factory Description
default]
[None] The empty section in the center is not filled in.

In the measurement region, the part between the extracted-color start
point and end point in the X-axis direction is measured as having the
extracted color.Since filling is applied only to the X-axis direction, the
processing is faster than filling up holes.

Input iImage Fill profile image

Fill profile

Fill profile

The part surrounded by the extracted color, like a doughnut hole, is
filled with the extracted color.

nput Image mage after filling up hole

Filling up
holes

3. If necessary, in the "Display setting" area, set up display settings for the images displayed in the

Image Display area.
For color cameras:

Dizplay sebling

F Extract image

. Set value oy
Setting item [factory defaul] Description
. + [Checked] If you place a check at this option, images set with
Extract image e .
Unchecked | color specification are displayed.

For monochrome cameras:

Dizplay selling

F Binary image

. Set value e
Setting item [Factory defauf] Description
. . [Checked] The image is displayed in binary with black and
Binary image Unchecked white.

4. When the setting has been changed, tap [Measure] in the Detail area to verify whether
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measurements can be made correctly.
fr ™

Test weasuring of Lhizs item. Heasure E

%, .

5. Set up the judgement condition.

rJudgement condilion
Area @ o.o000
[ 0.808

-|[4333395%5. 953 | ...

Grawily X = 0.0000
[ -99999.93%

[ 99995.383|...]

Grawidy ¥ = 00000

-99999.333 | ... | 33339.099 ...
| = =

Note

Juswiainses|y H

The values beside each item are measurement results of the displayed image.Take these values into
consideration to determine the upper and lower limits.

Setting item Set value Description

Area 0 t0 999999999.9999 Specify the area to be judged as OK.

Gravity X -99999.9999 to Specify the range of X-axis shifting that is judged to be
y 99999.9999 OK.

Gravity Y -99999.9999 to Specify the range of Y-axis shifting that is judged to be
y 99999.9999 OK.

Output Parameters (Gravity and Area)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.
2. Specify each of the following items.

rlutput coordinaties

& After scroll " Before scroll
rCalibral ion
+ OFF £ ON

Ref lecl Lo Lhe overall judgpement

= 0N  OFF
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Set value

Setting item [Factory Description
default]
[After .
As measurement results, select whether to output coordinate values
Output scroll] : o . L
) to external devices before or after the position deflection correction is
Coordinates Before .
applied.
scroll
Select whether to reflect the calibration in the values output to the
Calibration [OFF] external device as measurement results.
- ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.
Reflect to [ON] Enables choosing whether or not the judgement result of this
overall . o . .
. - OFF processing unit is reflected in the scene overall judgement.
judgement

Key Points for Test Measurement and Adjustment (Gravity and Area)

The following content is displayed in the "Detail result" area as text.

Displayed items

Description

Judge Judgement result
Area Area

Gravity X Gravity X

Gravity Y Gravity Y

Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

For color cameras:

Parameter to
be adjusted

Remedy

Color

Tap the area whose color will be sampled and the area whose color will not be sampled. The setup
should be such that two stable sections of hue, saturation and brightness are formed.

For monochrome cameras:

Parameter to be adjusted Remedy

Color

Adjust the binary level.

Measurement Results for Which Output Is Possible (Gravity and Area)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

170 Gravity and Area
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Character

Measurement items sifrg Description
Judge JG Judgement result
Area AR Area
Gravity X X Center of gravity X coordinate
Gravity Y Y Center of gravity Y coordinate
Reference area SA Reference area
Reference X SX Reference position X coordinate
Reference Y SY Reference position Y coordinate

FZ3 Processing ltems List Manual
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You can count the number of labels with a specified color or find the area and center of gravity of a
specified label number.

I Used in the Following Case

- Label count inspection
- -

Juswiainses|y E

Specified color  Measurement region
Examination is based on the number and the area of labels in the measurement region.

The extracted labels are sorted by area
or gravity center and re-numbered.

Labeling can be set up as follows.
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Mecessary Steps Optional Steps

Start
-

For color cameras:

Color Specification (Labeling)

For monochrome cameras:

) ) { Reference Position (Labeling) J
Binarization {Labeling)
b ( Cutput Parameters (Labeling) )
( Region Setting (Labeling) J
-

( Measurement Parameaters {Lab-elung}j

v Verify/Adjust It
Eettinggmpleted sl il

( Test measurement )

List of Labeling Items

Juswiainses|y H

ltem name Description

This item selects the color whose area and center of gravity are to be measured.Since

Color the color hue, color saturation, and brightness can be selected, then fine-tuning can

(for color cameras only) be performed to colors.
Reference: I Color Specification (Labeling) (p.174)

Binary from the camera into binary images.

This item specifies the binary level for converting 256-tone grayscale images input

(for monochrome cameras | Converted white pixels are measured.Adjust the binary level so that the measurement

only) object is converted to white pixels.
Reference: k- Binarization (Labeling) (p.176)

This item is used to set up the measurement area.

While the input image can be measured as a whole, a quick and rel
measurement can be performed by set up the measured range.
Reference: I Region Setting (Labeling) (p.177)

Region setting

iable

This item can be changed if necessary.Usually, the central position
Ref. position region is registered as the reference position.
Reference:  Reference Position (Labeling) (p.178)

of the registered

gravity Xand Y.
Measurement Measurement parameter can be changed as needed to address un

default value will be used.
Reference:  Measurement Parameters (Labeling) (p.179)

This item specifies the judgement condition for measurement results. |t specifies the
upper and lower limit values for the number of labels, the area and the center of

stable

measurement results or to increase the processing speed.Normally, the factory

used.
Use the output parameter to specify how to handle the coordinates.
Reference:  Output Parameters (Labeling) (p.181)

Output parameter

This item can be changed if necessary.Normally, the factory default value may be

FZ3 Processing ltems List Manual
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Color Specification (Labeling)

When connecting a color camera, specify the color to be measured.There are two specification methods:
specifying the color to be extracted in the image or specifying the color with the hue, saturation, and

brightness values.
This section describes how to specify colors in an image and gives an example of the procedure for
finely adjusting with numeric input afterwards.

1. Inthe ltem Tab area, tap [Color].
2. Place a check at [Automatic].
3. Inthe Image Display area, specify the color range you want to detect by dragging the cursor from

the upper left corner to the lower right corner of that area.
The color of the specified area is automatically set.

¢Color specifical ion selling
rfv_"J'l.ulnuiiu: [ Color lnv.

) e =

-l i
T S —
T S —
T N X —

[T Exclude Lhiz color
Bl color : [Black =]

4. Finely adjust the hue, saturation, and brightness if necessary.
Adjust either by adjusting on the color chart or by inputting numbers.

Iltem SR Description
[Factory default]
H 0to 359 Specify the color phase (difference of color hues).
S 0to 255 Specify color saturation (difference of color saturation).
\% 0 to 255 Specify the brightness (difference of brightness).
Automatic - Checked Specifying the color to be measured on the image
- [Unchecked] |automatically sets the hue, saturation, and brightness.
Color inv. - Checked Everything other than the specified color becomes the
- [Unchecked] | measurement target.
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About color charts

rColor specification zebling .

Hue
F Aulomal ic | r“ Color inv.
) .
= A7 ()
Brightness
}‘._-I":.—.-.—.\- -
O — 1 S P
Lo I i -1 AcEc 1

5. To specify multiple colors, place a check at "More ranges of color extraction".

¥ More ranges of color ex:raction

& Color 0 W . C Color 1 r
 Color 2 [ C Color 3 r
 Color 4 [  Color § r
 Color B [  Coler 7 r
Set value
Setting item Description
9 [Factory default] P
More ranges of color - Checked If you place a check at this option, you can
extraction + [Unchecked] set up to 8 colors.
Extract image Extract image
{before specifying colors) {after speciying colors - background colorblack)

6. If necessary, set the display conditions for displayed images.

[T Exclude ihlz color
BG color : [B lack 3

Dizplay seiling
{ Iwage kind : [a1l color image | 1
. Set value _r
Setting item [Factory defaul] Description

If you place a check at this option, pixels within the HSV
range are excluded from color extraction.The priority

. Checked order for exclusion is that the higher color extraction
Exclude this color . L . L
[Unchecked] range numbers are given priority.This setting is
disabled if "More ranges of color extraction" is
unchecked.
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BG color

- [Black]

- White

- Red

- Green
Blue

The background section outside the extracted image is
filled with the specified colors.

Image kind

Measurement

image

[All color image]
- Selection color

image

Binary image

This sets the state of the image to display.

Juswalnses|p H

Binarization (Labeling)

When a monochrome camera is connected, the 256-tone grayscale images taken in from the camera
are converted into binary black-and-white images before the images are measured.Converted white

pixels are measured.

This specifies the level for converting grayscale images into binary images.

1. Inthe ltem Tab area, tap [Binary].
2. Inthe "Binary setting" area, specify the reference density range.

Binary setting

A

Binary leval :

128 ... ] 265 ...]

I Reverse
Set value e
Item [Factory defaulf] Description
Upoer limit 0to 255 Specify the level for converting 256-tone
PP [255] grayscale images to binary
images.Adjust the binary level so that
Binary level the measurement object is converted to
Lower limit 010255 white pixels.You can also set the binary
[128] level so that only intermediate density is
measured.
Automatic _ Optlmum binary levels are calculated
automatically and set.
- [Checked] This item reverses black and white
Reverse
Unchecked colors.
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Region Setting (Labeling)

This item is used to set up the measurement area.lt is possible to measure the entire input image, but
restricting the range enables accurate measurement in a short period of time.

Use a rectangle, straight line, circle (ellipse), wide circle, or polygon to specify a measurement region for
[Labeling].

1. Inthe ltem Tab area, tap [Region setting].
2. Use the Drawing tools to specify the measurement region.

ofs|e

B

EILIEIE] s

3. Inthe figure setting area, specify a region to be measured.
4. In the figure setting area, tap [OK].
The measurement region is registered and displayed in the Image Display area.

5. If necessary, in the "Display setting" area, set up display settings for the images displayed in the
Image Display area.
For color cameras:

Dizplay sebling

F Extract image

. Set value L
Setting item [Factory default] Description
Extract - [Checked] If you place a check at this option, images set with color
image + Unchecked specification are displayed.

FZ3 Processing Items List Manual Labeling 177

Juswiainses|y H



Juswalnses|p H

For monochrome cameras:

Dizplay selling
{ W Binary imags

o Set value e
Setting item [Factory default] Description
. . + [Checked] The image is displayed in binary with black and
Binary image + Unchecked white.

Reference Position (Labeling)

This item can be changed if necessary.When the region is set, the reference position is automatically set
at the center of gravity of the measurement region. In the same way for the reference area, when the
region settings are made, they are set automatically based on the measurement region.

This item can be used to change the reference position to any desired position.

1. Inthe ltem Tab area, tap [Ref. position].
In the Image Display area, the current reference position will be displayed as the crosshair
cursor.

2. Tap the position to be set as the reference position.

Note

- Displaying the image enlarged makes this tapping easier.
Reference:  "Using the Zoom Function" in the "User's Manual" (p.279)

3. If necessary, finely adjust with numeric input and the arrow buttons.

(Referance coordinate setting

Reference area | SRDEN J

Ref.pes | s20—| [ 240

4. If necessary, in the "Display setting" area, set up display settings for the images displayed in the
Image Display area.
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For color cameras:

Dizplay sebling

F Extract image

Set value
N D L
Setting item [Factory default escription
Extract [Checked] If you place a check at this option, images set with color
image Unchecked specification are displayed.

For monochrome cameras:

Dizplay selling

¥ Binary imags

o Set value e
Setting item Fes e Description
. . [Checked] The image is displayed in binary with black and
Binary image Unchecked white.

Measurement Parameters (Labeling)

This item specifies the judgement condition for measurement results.
Measurement parameter can be changed as needed to address unstable measurement results or to
increase the processing speed.Normally, the factory default value will be used.

1. Inthe ltem Tab area, tap [Measurement].

2. If necessary, in the "Labeling condition" area, specify a value for each item.

slLabeling condilion
[ Filling up holes

T Outzide Lrin@ing

Object arsa range :

Sort condilion :

Label Mo, @

0l..]-[ 983993399

Area descending *
0.
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Set value

[Factory default] Description

Setting item

Select the process method for the part encircled
by the designated color circle.

When checked, the hole is processed as having
the specified color.

Checked nput image mage after filling up hole

Filling up holes [Unchecked]

This option can be used only when there is a
section of the designated color in the
measurement region that does not need to be
measured.

When "Checked" is set, the whole area outside of
the measurement region is extracted as having
the specified color.

— Measurement region

Checked

Outside trimming [Unchecked] n
|

‘When calculating The area cutside of the measurament region
the position and turns the color of the measurement target
area of this labe Sort mode. Area descending

Labal Mo, 1

With the settings above, the position and area

of the middle label will be measured

Object area range | 0 to 999999999 Specify the range of the area to be judged as a

label.
-+ Area ascending
[Area descending] Specify the conditions by which label number is
- + Xascending re-assigned.

Sort condition - Xdescending When sorting referencing the X and Y

- Y ascending coordinates, the upper left is the origin.

- Y descending
Label No. [0] to 2499 Input the label number for the data to be output.

3. If necessary, in the "Display setting" area, set up display settings for the images displayed in the
Image Display area.
For color cameras:

Dizplay sebling

F Extract image

. Set value oy
Setting item [Factory defaul] Description
. + [Checked] If you place a check at this option, images set with
Extract image e .
Unchecked | color specification are displayed.
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For monochrome cameras:

Display selting

I Binary lmags

L Set value o
Setting item [Factory deraull Description
. . - [Checked] The image is displayed in binary with
Binary image Unchecked black and white.

4. When the setting has been changed, tap [Measure] in the Detail area to verify whether
measurements can be made correctly.

f——— ™

Test seasuring of this ites. | Menzurs |
R ——

5. Set up the judgement condition.

edudgement condif ion
Lubels @ 1]
—
| J | 250
Aras I 0. 00on
| 7.000 ';_J EEEEEEEEERTE
Geawity X : 0.0000
[ -99999.989 ([..]|[ 99995.599]]

)

Hgna

Grawity ¥ 3 0.0000

[ -33933.989 (.|| #9395.5395]]

L - o

—

Note

Juswiainses|y H

The value beside each item are measurement results of the displayed image.Take these values into
consideration to determine the upper and lower limits.

Setting item Set value Description

l’:zr:l:er of 0 to 2500 Specify the number of labels to be judged as OK..

Area 010 999999999.9999 | Specify the area to be judged as OK.
. -99999.9999 to . o L

Gravity X 99999.9999 Specify the range of X-axis shifting that is judged to be OK.
. -99999.9999 to . N o

Gravity Y 99999.9999 Specify the range of Y-axis shifting that is judged to be OK.

Output Parameters (Labeling)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.

Important

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.
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1. Tap [Output parameter] in the Item Tab area.
2. Specify each of the following items.

lutput coordirates

& &fter scroll

" Before scroll

rCal lbral ion

& OFF

" ON

Ref lect Lo Lhe ovarall judgeasnt

&= 0N " OFF
Set value
Setting item [Factory Description
default]
[After )
As measurement results, select whether to output coordinate values
Output scroll] . . . L
. to external devices before or after the position deflection correction is
Coordinates Before )
applied.
scroll
Select whether to reflect the calibration in the values output to the
Calibration - [OFF] external device as measurement results.
- ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.
Reflect to [ON] Enables choosing whether or not the judgement result of this
overall . o . .
. - OFF processing unit is reflected in the scene overall judgement.
judgement

Key Points for Test Measurement and Adjustment (Labeling)

The following content is displayed in the "Detail result" area as text.

Displayed items Description
Judge Judgement result
Number of labels Number of labels
Area Area
Gravity X Gravity X
Gravity Y Gravity Y

Key Points for Adjustment

Select the adjustment method referring to the following points.

182
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When the measurement results are unstable

For color cameras:

Parameter to
be adjusted

Remedy

Color

Tap the area whose color will be sampled and the area whose color will not be sampled. The setup
should be such that two stable sections of hue, saturation and brightness are formed.

For monochrome cameras:

Parameter to be adjusted

Remedy

Color

Adjust the binary level.

Measurement Results for Which Output Is Possible (Labeling)

The following values can be output using processing items related to results output.It is also possible to
reference measurement values from expressions and other processing units.

Measurement items Chsetzrriic;[er Description
Judge JG Judgement result
Number of labels L Number of labels
Area AR Area
Gravity X X Center of gravity X coordinate
Gravity Y Y Center of gravity Y coordinate
Reference area SA Reference area
Reference X SX Reference position X coordinate
Reference Y SY Reference position Y coordinate
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You can specify a desired label number and obtain measurement values for that label stored by other

processing units.
The processing items that can be set up as reference objects are the following items that perform the

labeling processing.

Labeling

Used in the Following Case

Label position acquisition

Example) Obtaining the position for each block

Juswiainses|y H

@ ——— Label0
@ —— Laben

. Label 2

0.
( Camera Image Input )

1.

( Labeling }— Assigning the label numbers

5 v

( LabelDala )— Obtaining measured values for Label 0

s ¥

( LabelData  — Obtaining measured values for Label 1

4.
( LabelData ) Obtaining measured values for Label 2
L

Note

- Do not insert the following processing items between Label Data and Labeling units.
- Camera Image Input
- Camera Switching
- Position Compensation
- Color Gray Filter
- Filtering
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Settings Flow (Label Data)

Set up the label data with the following steps.

Mecessary Steps Cptional Steps
Start
( Setting (Labe| Data) )
w ( Cutput Parameters (Label Data) )
Setting completed
w
(_ Test measurement J

List of Label Data Items

Item name Description
Specify the unit number and label number of the processing unit that is designated as the reference
object.
Setting In addition, specify the judgement conditions for measurement results.Specify the upper and lower

limit values for the area and the gravity center X/Y.
Reference: F Setting (Label Data) (p.185)

This item can be changed if necessary.Normally, the factory default value will be used.
Use the output parameter to specify how to handle the coordinates.
Reference: F Output Parameters (Label Data) (p.186)

Output
parameter

Setting (Label Data)

Specify the unit number and label number of the unit set for labeling reference.In addition, specify the
judgement conditions for measurement results.
After changing a setting, check whether measurement can be done properly by performing an actual
measurement.

1. Inthe ltem Tab area, tap [Setting].

2. Inthe "Label setting" area, specify each item.

shel zelling '|

Label wnit I"l-:-ne |

Label Ho. @ =]
— )
Set value
Setting item [Factory Description
default]
Specify the number of the unit for which the reference object
Label unit [None] to processing item has been set up.As an option, display the number of
9999 the unit for which the following processing items have been set up.
Labeling

Label No. [0]to 2499 | Specify the number of the label for the reference object.

3. When the setting has been changed, tap [Measure] in the Detail area to verify whether
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measurements can be made correctly.

Tesi weasuring of bthiz ilews.

4. Set up the judgement condition.

Judgenenl condition

drea 3 O.o00m

[ 0.00
Grawiily ¥ =0.0000

| 998,00 o]=]
Gravily ¥ c0.0000

| -99833.39

Note

The value beside each item are measurement results of the displayed image.Take these values into
consideration to determine the upper and lower limits.

Setting item Set value Description

Area 0 t0 999999999.9999 Specify the area to be judged as OK.

Gravity X -99999.9999 to Specify the range of X-axis shifting that is judged to be
y 99999.9999 OK.

Gravity Y -99999.9999 to Specify the range of Y-axis shifting that is judged to be
y 99999.9999 OK.

Output Parameters (Label Data)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.
2. Specify each of the following items.

rlutput coordimntes

* After scroll " Before scroll
fCal lbral ion
¥ OFF " ON

Ref leel Lo Lhe overall judpemsnt

= 0N C OFF
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Set value

Setting item [Factory Description
default]
[After .
As measurement results, select whether to output coordinate values
Output scroll] : o . L
) to external devices before or after the position deflection correction is
Coordinates Before .
applied.
scroll
Select whether to reflect the calibration in the values output to the
Calibration [OFF] external device as measurement results.
- ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.
Reflect to [ON] Enables choosing whether or not the judgement result of this
overall . o . .
. - OFF processing unit is reflected in the scene overall judgement.
judgement

Test Measurement (Label Data)

The following contents are displayed as text in the "Detail result” area.

Displayed items

Description

Judge Judgement result
Area Area

Gravity X Gravity X

Gravity Y Gravity Y

Measurement Results for Which Output Is Possible (Label Data)

The following values can be output using processing items related to results output.It is also possible to
reference measurement values from expressions and other processing units.

Measurement items CZ?:iicger Description
Judge JG Judgement result
Label No. LN Label No.
Area AR Area
Gravity X-coordinate X Center of gravity X position
Gravity Y-coordinate Y Center of gravity Y position
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This is a processing item for just FZ3-H [0 [0 0 series high grade controllers.
You can binarize the image and extract and count such feature quantities as the area of the white
section or find such feature quantities as the area of the specified label number.

I Used in the Following Case

To measure any of 20 or more feature quantities, such as region quantity or circularity

r A

Example) Extracting the regions of a registered color and measuring
the characteristic guantities, such as the number of regions
and degree of circularity,

Oinly calor that is 1o be
measured is extracte

o0 .‘
® O © O

MNumber of labals: 4
Degree of circularity: 0.95
Circumference: 6283

\ r

Important

- When FZ3-H OO0 series dedicated processing items are used, processing is carried out that reduces the
processing time from the second time on. Therefore, when measuring the same image, the processing for the
first time after the controller is started up may be longer than the processing time from the second time on.

Labeling+ can be set up as follows.
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MNecesszary steps Optional Steps

Start
-

« For color cameras
Coler Specification (Labeling+)

- For monochrome cameras
Binarizafion (Labeling+)

w ( Reference Position (Labeling+)

S

Region Setting {Labeling+)

- ( Cutput Parameters (Labeling+)

Extraction Conditions (Labeling+)
-
Measurement Parameters (Labeling+)
v
Judgement Conditions (Labeling+)
b 4
Sefling completed

b

S A R N . .

=Y =N =N =

Verfy/Adjust results

[ Test measuremeant )

List of Labeling+ ltems

Juswiainses|y H

ltem name Description

This item selects the color whose area and center of gravity are to be measured.Since

Color the color hue, color saturation, and brightness can be selected, then fine-tuning can

(for color cameras only) be performed to colors.
Reference: F Color Specification (Labeling+) (p.190)

Binary from the camera into binary images.

This item specifies the binary level for converting 256-tone grayscale images input

(for monochrome cameras | Converted white pixels are measured.Adjust the binary level so that the measurement

only) object is converted to white pixels.
Reference: F Binarization (Labeling+) (p.192)

This item is used to set up the measurement area.
While the input image can be measured as a whole, a quick and reliable

Regi .
egion setting measurement can be performed by set up the measured range.
Reference: I Region Setting (Labeling+) (p.194)
This item can be changed if necessary.Usually, the central position of the registered
Ref. position region is registered as the reference position.
Reference:  Reference Position (Labeling+) (p.196)
Extraction Specify the feature to extract.
Reference:  Extraction Conditions (Labeling+) (p.197)
Set the labeling conditions.Specify the labeling processing, number of labels and
sorting conditions.
Measurement parameter can be changed as needed to address unstable
Measurement . .
measurement results or to increase the processing speed.Normally, the factory
default value will be used.
Reference:  Measurement Parameters (Labeling+) (p.199)
This item specifies the judgement condition for measurement results.
Judgement

Reference: F Judgement Conditions (Labeling+) (p.203)
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This item can be changed if necessary.Normally, the factory default value may be

used.
Use the output parameter to specify how to handle the coordinates.
Reference:  Output Parameters (Labeling+) (p.204)

Output parameter

Color Specification (Labeling+)

When connecting a color camera, specify the color to be measured.There are two specification methods:
specifying the color to be extracted in the image or specifying the color with the hue, saturation, and

brightness values.
This section describes how to specify colors in an image and gives an example of the procedure for

finely adjusting with numeric input afterwards.

1. Inthe ltem Tab area, tap [Color].
2. Place a check at [Automatic].
3. Inthe Image Display area, specify the color range you want to detect by dragging the cursor from

the upper left corner to the lower right corner of that area.
The color of the specified area is automatically set.

¢Color specifical ion seil ing
e
|MFv_"J\ul.onti|: [ Color inv.

) e =

=l =i
ER — Y —
TR S— —
L | 0] 756 |...]

[T Exclude Lhis color
BG color : [B1ack |

4. Finely adjust the hue, saturation, and brightness if necessary.
Adjust either by adjusting on the color chart or by inputting numbers.

ltem Set value Description

[Factory default] P
H 0 to 359 Specify the color phase (difference of color hues).
S 0to 255 Specify color saturation (difference of color saturation).
\Y 0 to 255 Specify the brightness (difference of brightness).
Automatic - Checked Specifying the color to be measured on the image

+ [Unchecked] automatically sets the hue, saturation, and brightness.

. - Checked Everything other than the specified color becomes the

Color inv.

- [Unchecked] | measurement target.

About color charts
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rColor specification setting |

Hue
F: Aulomal ic r“ Color inv.
e
'._J ']_| _-r
Brighiness
[E—
i 5 I N 1 | Saturation
L0 I [ -1 Aace |

5. To specify multiple colors, place a check at "More ranges of color extraction".

[F] More ranges of colar ex-raction

& Color 0 = .  Calor 1 r
 Color 2 [ C Color 3 r
" Color 4 [  Calor § r
" Color & [  Color 7 r
Set value
Setting item Description
ng! [Factory default] rpt
More ranges of color + Checked If you place a check at this option, you can
extraction + [Unchecked] set up to 8 colors.
Extract image Extract image
{before specifying colors) (after speciying colors - background colorblack)

6. If necessary, set the display conditions for displayed images.

[T Exclude ihis color
BG color : [&1ack =

Dizplay zelling
[ Twage kind : |AII calor image :l 1

. Set value o
Setting item [Factory default] Description

If you place a check at this option, pixels within the HSV range
are excluded from color extraction.The priority order for exclusion
is that the higher color extraction range numbers are given
priority. This setting is disabled if "More ranges of color extraction
is unchecked.

Exclude this - Checked
color - [Unchecked]
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BG color

[Black]

- White

Red

- Green

Blue

The background section outside the extracted image is filled with

the specified colors.

Image kind

Measurement
image

[All color
image]

- Selection

color image
Binary
image

This sets the state of the image to display.

Binarization (Labeling+)

When a monochrome camera is connected, the 256-tone grayscale images taken in from the camera
are converted into binary black-and-white images before the images are measured.Converted white

pixels are measured.

This specifies the level for converting grayscale images into binary images.

1. Inthe Item Tab area, tap [Binary].
2. Inthe "Binary kind" area, set the type of binarization.

Binary kind
& Binary ¢ Dyn Lhreshold
Set value
Setting item [Factory Description
default]
[Binary] Convert 256-grayscale images to binary images.The binary level that
v is the conversion threshold is held constant.
) . The binary level is not held constant.Stable binary images can be
Binary kind Dyn obtained by taking the difference between the input image and that
threshold input image after it has been subject to brightness averaging. This
option is effective when the lighting is unstable.

3. Inthe "Binary setting" area, specify the reference density range.

192
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When binarization is selected

rBinary setting

Binary level :

| 128 ... ] 255 |...]

Aulomai ic
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" Reversze
Set value
o D .
Setting item [Factory default] escription
Ubper limit 0 to 255 Specify the level for converting 256-tone
PP [255] grayscale images to binary images.Adjust the
. binary level so that the measurement object is
Binary level o 0to 255 converted to white pixels.You can also set the
Lower limit [128] binary level so that only intermediate density is
measured.
Automatic B Optlmum binary levels are calculated
automatically and set.
Reverse * Checked This item reverses black and white colors.
[Unchecked]

When Dyn threshold is selected

Binary zatling
Offeel walue : lis J
<| - )' b J
[T Raverszs
Detail J
. Set value e
Setting item [Factory default] Description

This sets the offset for the difference between the input
image and that input image after it has been subject to

Offset value ?5;O 127 brightness averaging.The higher this value, the easier it is
to extract locations (such as edges) with large density
difference.

Reverse * Checked This item reverses black and white colors.

[Unchecked]

FZ3 Processing ltems List Manual Labeling+ 193



Juswalnses|p H

Perform the [Detail] if required.

rBinary satting

Filter slze :

Threshold region 2

<]

Offset value @

I” Reverss
Return |
L Set value o
Setting item [Factory default] Description

Set the region to extract.
Light: Pixels brighter than the pixels around them are
treated as white pixels.

[Light] Dark: Pixels darker than the pixels around them are
. Dark o
Threshold region Equal treated as white pixels.
q Equal: Pixels with minimum density difference from the
Not equal ) .
pixels around them are treated as white pixels.
Not equal: Pixels with large density difference from the
pixels around them are treated as white pixels.
Specify the filter size for brightness averaging
Filter size 3 to [255] processing.Match this size to the size of the location you
want to extract.
This sets the offset for the difference between the input
0to 127 image and that input image after it has been subject to
Offset value [5] brightness averaging.The higher this value, the easier it is
to extract locations (such as edges) with large density
difference.
Reverse + Checked This item reverses black and white colors.
- [Unchecked]

Region Setting (Labeling+)

This item is used to set up the measurement area.lt is possible to measure the entire input image, but
restricting the range enables accurate measurement in a short period of time.

Use a rectangle, straight line, circle (ellipse), wide circle, or polygon to specify a measurement region for
[Labeling+].

194

1. Inthe ltem Tab area, tap [Region setting].

Labeling+

FZ3 Processing Items List Manual



2. Use the Drawing tools to specify the measurement region.

Figuras

(&

o|e|x|

=

3. Inthe figure setting area, specify a region to be measured.

4. In the figure setting area, tap [OK].

The measurement region is registered and displayed in the Image Display area.

5. If necessary, in the "Display setting" area, set up display settings for the images displayed in the

Image Display area.
For color cameras:

Dizplay sebling

F Extraclt image

N Set value e
Setting item [Faclory default] Description
Extract + [Checked] If you place a check at this option, images set with color
image + Unchecked specification are displayed.

For monochrome cameras:

Dizplay selling

F Binary imags

. Set value o
Setting item [Factory defaul] Description
. . - [Checked] The image is displayed in binary with black and
Binary image + Unchecked white.
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Reference Position (Labeling+)

This item can be changed if necessary.When the region is set, the reference position is automatically set
at the center of gravity of the measurement region.In the same way for the reference area, when the
region settings are made, they are set automatically based on the measurement region.

This item can be used to change the reference position to any desired position.

1. Inthe ltem Tab area, tap [Ref. position].
In the Image Display area, the current reference position will be displayed as the crosshair
cursor.

2. Tap the position to be set as the reference position.

Note

- Displaying the image enlarged makes this tapping easier.
Reference:  "Using the Zoom Function" in the "User's Manual" (p.279)

3. If necessary, finely adjust with numeric input and the arrow buttons.
When changing the registered angle, adjust the reference angle.

rRefarence coordinale selling

T
etooes [T, [T ﬂJ 2

L
Ref.angle IW- !

4. If necessary, in the "Display setting" area, set up display settings for the images displayed in the

Image Display area.
For color cameras:

Dizplay sabling

F Extraclt image
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. Set value L
Setting item [Factory default] Description
Extract - [Checked] If you place a check at this option, images set with color
image - Unchecked specification are displayed.
For monochrome cameras:
Dizplay selling
¥ Binary imags
. Set value .
Setting item [Factory defaull Description
. . [Checked] The image is displayed in binary with black and
Binary image Unchecked white.

Extraction Conditions (Labeling+)
Set the conditions for extraction as a label.Extraction conditions can be changed as needed to address
unstable measurement results or for faster processing.Normally, the factory default value will be used.

1. Inthe ltem Tab area, tap [Extraction].
2. Set the value of each item in the "Filtering" area.

Filterimg
W Filling up holesg T Dulzids Lrimming
N Set value _r
Setting item [Factory default] Description
Select the process method for the part encircled by the
designated color circle.
When checked, the hole is processed as having the
specified color.
+ Checked : : e o e
illi nput Image mage after filling up hole
Filling up holes [Unchecked] 3
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Outside trimming

Checked
[Unchecked]

This option can be used only when there is a section of
the designated color in the measurement region that
does not need to be measured.

When "Checked" is set, the whole area outside of the
measurement region is extracted as having the specified
color.

Measurement region

%

Juswalnses|p H

3. If necessary, set the conditions for extraction as a label.

198

When calculating
the position and
area of this label

The area outside of the measurement region
turns the color of the measurement target
Sorl mode: Area descending

Label Mo.- 1

With the settings above, the position and area
of the middle label will be measured

rExtract lon condii lon

IHe:{an:Ie widih
Hin

=] uax :

0. 0000
= D.ooon

[ o000, |-

INni salecled
Min

:l Max :

999999999.3333 J

0. 0o
 DL0oon

| 8.0000 ... ]|

[Net selected

=] uax :

Min @

saaasassa.ssss_.._J

0. 0000
0. o000

[ o.0000... |-

saaaaaaaa.ssssJ

rExtraction condition setting

= AHD  OR

Labeling+
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Set value

Setting item [Factory default]

Description

[Not selected]

- Area

+ Gravity X

+ Gravity Y

- Elliptic axis angle
Elliptic major axis
Elliptic minor axis
Elliptic ratio
Rectangle width

Extraction condition - Rectangle height Set the extraction conditions.
Rectangle X1
Rectangle Y1
Perimeter

- Circularity
Fit rect major axis
Fit rect minor axis
Inscribed circle R

-+ Circum. circle R
Number of holes

Set the "Extraction conditions".
AND: When all the set "Extraction
conditions" are fulfilled.

OR: When any of the set "Extraction
conditions" is fulfilled.

Extraction condition - [AND]
setting - OR

4. When the setting has been changed, tap [Measure] in the Detail area to verify whether
measurements can be made correctly.

i "

Test measuring of this iles. Masgure |
L5

Measurement Parameters (Labeling+)

Set the labeling conditions.Specify the labeling processing, number of labels and sorting conditions.
Measurement parameter can be changed as needed to address unstable measurement results or to
increase the processing speed.Normally, the factory default value will be used.

1. Inthe ltem Tab area, tap [Measurement].
2. If necessary, in the "Labeling condition" area, specify a value for each item.
When labeling processing is set to be performed, the feature quantities are measured for each

extracted label.When labeling processing is set to not be performed, the feature quantities are
measured treating all the extracted labels as one label.

Label ing
= 0N " OFF

When labeling processing is set to be performed, the following items are set.
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When the Sort Condition is other than gravity XY, Inscribed circle XY and Circum. circle XY

Label ing condil ion

Sarl mathad : [trea =]

Sort order @  hzcending & Descending

Juswalnses|p H

Labal Ho. : Iiu J
J 2]
A Set value _r
Setting item [Fackory dsmuf] Description
[Area]
+ Gravity X
+ Gravity Y
- Gravity XY
Elliptic axis angle
Elliptic major axis
Elliptic minor axis
Elliptic ratio
Rectangle width Specify the conditions by which label number is
Rectangle height re-assigned.
Rectangle X1 The label number is assigned according to the
Rectangle Y1 value of the selected feature quantity.
Perimeter When gravity XY, Inscribed circle XY, or Circum.
Sort method ) ) . . L .
- Circularity circle XY is selected, grouping is performed in
Fit rect major axis the vertical or horizontal direction and labels
Fit rect minor axis re-assigned within those groups.
Fit rect ratio This is used for assigning numbers to labels
Inscribed circle X lined up in a grid.
Inscribed circle Y
Inscribed circle XY
Inscribed circle R
- Circum. circle X
- Circum. circle Y
+ Circum. circle XY
- Circum. circle R
Number of holes
Set the direction for sorting.
. Ascending: Numbers are assigned from smaller
+ Ascending
Sort order [Descending] values to larger.
Descending: Numbers are assigned from larger
values to smaller.
Label No. [0] to 2499 Input the label number for the data to be output.
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When the sort condition is gravity XY, Inscribed circle XY, or Circum. circle XY (condition with
Advanced setting pressed)

Label ing conditlon

Zorl melhod

||:r|;|'\.-iry oy :]
|Fh:w sort ;l

Zork kind :

Fox order(Y dir.) @ ) Azcending @B Dezcending

Zort orderi¥ dir.) ) Azcending @ Dezcanding

Juswiainses|y H

Lobel Ho. : lin_l
} B
Detail
N Set value o
Setting item [Factory default] Description
- Area
Gravity X
Gravity Y
Gravity XY
Elliptic axis angle
Elliptic major axis
Elliptic minor axis
Elliptic ratio
Rectangle width Specify the conditions by which label number is
Rectangle height re-assigned.
Rectangle X1 The label number is assigned according to the
Rectangle Y1 value of the selected feature quantity.
Perimeter When gravity XY, Inscribed circle XY, or Circum.
Sort method ) ) . ) L .
Circularity circle XY is selected, grouping is performed in the
Fit rect major axis vertical or horizontal direction and labels
Fit rect minor axis re-assigned within those groups.
Fit rect ratio This is used for assigning numbers to labels lined
Inscribed circle X up in a grid.
Inscribed circle Y
Inscribed circle XY
Inscribed circle R
Circum. circle X
Circum. circle Y
Circum. circle XY
Circum. circle R
Number of holes
Selects the axis for grouping.
. Col sort When CQI sort is selected, groups are made along
Sort kind [Row sort] the Y axis.
When Row sort is selected, groups are made
along the X axis.

FZ3 Processing ltems List Manual
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Specifies the axis for ordering groups.

Ascending: Numbers are assigned from groups

with smaller Y coordinates.

- Ascending Descending: Numbers are assigned from groups
[Descending] with larger Y coordinates.

When Row sort is selected, group numbers are

assigned along the X axis according to the

column sequence.

Row order(Y dir.)

Specifies the axis for assigning numbers to labels

within groups.

Ascending: Numbers are assigned from labels in

- Ascending the group with smaller X coordinates.
[Descending] Descending: Numbers are assigned from labels in

the group with larger X coordinates.

When Row sort is selected, label numbers are

assigned are along the Y axis.

Label No. 0 to 2499 Input the label number for the data to be output.

Sort order(X dir.)

Set details as necessary.

Row group height : |7| |
f————— >
Return |
Set value
Setting item [Factory Description
default]

Input the length for making groups.

If separate labels are present within the group length of an individual
label position, they are put in the same group.

When Row sort is selected, if separate labels are present within the
group width, they are put in the same group.

Row group |1 to 255
height [1]

3. If necessary, set the drawing setting values.
When the Sort Condition is other than center of gravity XY, Inscribed circle XY and Circum. circle
XY

Draw zalling
F Labsl Mo

W Festure

When the Sort Condition is gravity XY, Inscribed circle XY and Circum. circle XY

Draw zalling
F Label Mo

b Featurs

F Row/Col group
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N Set value -
Setting item [Factory default] Description
[Checked] .
Label No. Unchecked Place a check here to display label numbers.
When checked, the feature quantities selected for
judgement condition display are displayed on the
[Checked] . L
Feature image.When the feature quantity is number of labels,
Unchecked . . . .
area, center of gravity, Perimeter, circularity, or number of
holes, it is not displayed.
[Checked] . . .
Row/Col group Unchecked Place a check here to display the line/column region.

Judgement Conditions (Labeling+)

1. Inthe ltem Tab area, tap [Judgement].

2. If necessary, specify a value for each item.
To set feature quantities 4-7, tap the [Feature data4-7] button.

rdudpesent Largel
S YINETIE " Selected label

rdudpement

0.[Nusber of labels Fj Yelue : 0.0000
Upx ;00000

* Digplay Min @ 0.0000
| 0.0000]...]-[ 99535%9%3. 9893 ]...]

1.[Not salectsd x| Yulue : 0.0000
Max @ 0.0000
 Diselay Min = 0.0000

| 0. 0000 _]-| 935353593, 9998 . |

2.|Nut selected ﬂ ¥alue @ 0.0000
Max : 0.0000
 bisplay Min @  0.0000

| 0.0000]...]-[ 995993933, 5393 ]...]

Llﬂqt selected ﬂ ¥olwe @ O 0000
Max : 0.0000
C Display Uin : 0.0000

[ 0.0000]...]-[ 999993933.9993]...]

| Feature datad-7 |
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Set value

[Factory default] Description

Setting item

Specify the labels to be targeted.
When "Selected label" is selected,
only labels specified by number are

+ All labels judged.(However, when Judgement

- [Selected label] condition is Number of labels, it is not
applied.)

When "All labels" is selected, all
extracted labels are judged.

- Judgement target

- Judgement

[Not selected]
Number of labels

- Area

+ Gravity X

+ Gravity Y
Elliptic axis angle
Elliptic major axis
Elliptic minor axis
Elliptic ratio
Rectangle width
Rectangle height
Rectangle X1
Rectangle Y1 0.000 to 9999999.999
Perimeter

- Circularity
Fit rect major axis
Fit rect minor axis
Fit rect ratio
Inscribed circle X
Inscribed circle Y
Inscribed circle R

- Circum. circle X

-+ Circum. circle Y

- Circum. circle R
Number of holes

Juswalnses|p H

Set up the judgement condition.

Specify the feature quantities

Display radio buttons [Judgement 0] displayed on the image

Output Parameters (Labeling+)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.
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2. Specify each of the following items.

slutput coordimates

& After scroll

" Before scroll

eCal lbral ion

= OFF

" ON

Ref leclt Lo Lhe ovearall judgemsant

= 0N  OFF
Set value
Setting item [Factory Description
default]
[After )
As measurement results, select whether to output coordinate values
Output scroll] . . . L
. to external devices before or after the position deflection correction is
Coordinates - Before .
applied.
scroll
Select whether to reflect the calibration in the values output to the
Calibration - [OFF] external device as measurement results.
- ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.
Reflect to - [ON] Enables choosing whether or not the judgement result of this
overall . o ) .
. - OFF processing unit is reflected in the scene overall judgement.
judgement

Key Points for Test Measurement and Adjustment (Labeling+)

In addition to the judgement, the contents of feature quantities 0-7 specified with the judgement
condition tab are displayed in the "Detail result" area.

Displayed items

Description

Judge

Judgement result

Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are too unstable for extraction

For color cameras:

Parameter to
be adjusted

Remedy

Tap the area whose color will be sampled and the area whose color will not be sampled. The setup

Color should be such that two stable sections of hue, saturation and brightness are formed.

Or place a check at More ranges of color extraction and multiple colors are specified.
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For monochrome cameras:

Parameter to be adjusted

Remedy

Binary

Adjust the binary level.

Measurement Results for Which Output Is Possible (Labeling+)

The following values can be output using processing items related to results output.lt is also possible to

reference measurement values from expressions and other processing units.

Measurement items Chsat:i:?](;ter Description
Judge JG Judgement result
Number of labels L Number of labels
Gravity X Gravity X
Gravity Y Y Gravity Y
Reference X SX Reference position X coordinate
Reference Y SY Reference position Y coordinate
Reference angle ST Reference angle
Feature data0 FDA Eoe:(tjtijt:;emqsuantity 0 for the label specified with the judgement
Feature data FDB Es:(tjlijtli'gnqsuantity 1 for the label specified with the judgement
Feature data2 FDC Es:;?tzgnqsuantity 2 for the label specified with the judgement
Feature data3 FDD Es:(tjl:t:inqsuantity 3 for the label specified with the judgement
Feature datad FDE (F:::ct;ijt:gnqsuantity 4 for the label specified with the judgement
Feature data5 FDF Es:(t;ijt:gnqsuantity 5 for the label specified with the judgement
Feature data6 FDG :s:;lijtzgnqsuantity 6 for the label specified with the judgement
Feature data? FDH E:r?ctj:ltzgnqsuantity 7 for the label specified with the judgement
Feature data0 [0] FDAO Feature quantity O [Label 0]
Feature data1 [0] FDBO Feature quantity 1 [Label 0]
Feature data2 [0] FDCO Feature quantity 2 [Label 0]
Feature data3 [0] FDDO Feature quantity 3 [Label 0]
Feature data4 [0] FDEO Feature quantity 4 [Label 0]
Feature data5 [0] FDFO Feature quantity 5 [Label 0]
Feature data6 [0] FDGO Feature quantity 6 [Label 0]
Feature data7 [0] FDHO Feature quantity 7 [Label 0]
Feature data0 [1] FDA1 Feature quantity 0 [Label 1]
Feature data1 [1] FDB1 Feature quantity 1 [Label 1]
Feature data2 [1] FDCA1 Feature quantity 2 [Label 1]
Feature data3 [1] FDD1 Feature quantity 3 [Label 1]
Feature data4 [1] FDE1 Feature quantity 4 [Label 1]
Feature data5 [1] FDF1 Feature quantity 5 [Label 1]
Feature data6 [1] FDG1 Feature quantity 6 [Label 1]
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Feature data7 [1]

FDH1

Feature quantity 7 [Label 1]

Feature data0 [99]

FDA99

Feature quantity O [Label 99]

Feature data1 [99]

FDB99

Feature quantity 1 [Label 99]

Feature data2 [99]

FDC99

Feature quantity 2 [Label 99]

Feature data3 [99]

FDD99

Feature quantity 3 [Label 99]

Feature data4 [99]

FDE99

Feature quantity 4 [Label 99]

Feature data5 [99]

FDF99

Feature quantity 5 [Label 99]

Feature data6 [99]

FDG99

Feature quantity 6 [Label 99]

Feature data7 [99]

FDH99

Feature quantity 7 [Label 99]
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Detect defects and contamination using color variation within the measurement region.
This is real color processing, so even if defect and contamination colors change or the background color
changes, stable inspection is possible.

I Used in the Following Case

Detecting defects, contaminations and spots on plain measurement objects

r -

Find defects by the color change within the
measurement region

I I
Defect  Measurement region

b F

Measure appearance defects and defects of parts

" &

Note

- With Defect, defects and contamination on patterns and characters can not be detected.

Make the defect/contamination settings with the following flow.
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MNecessary Steps Optional Steps

Start
-

(» Region Setting (Defect)

- (_ Cutput Parameters (Defect) J

[ Measurement Parameters (Defect)

w

Setting completed

v WVerify/Adjust results

( Test measurement J

List of Defect Items

Item name Description
This item is used to set up the measurement area.
Region Instead of measuring the entire input image, narrowing the measurement area shortens the
setting processing time.
Reference: F Region Setting (Defect) (p.209)
This item specifies the judgement condition for measurement results.Measurement parameter can
be changed as needed to address unstable measurement results or to increase the processing
Measurement | speed.
Normally, the factory default value will be used.
Reference:  Measurement Parameters (Defect) (p.210)
This item can be changed if necessary.Normally, the factory default value will be used.
Output i .
parameter Use the output parameter to specify how to handle the coordinates.
Reference: F Output Parameters (Defect) (p.214)

Region Setting (Defect)

This item is used to set up the measurement area.
Use a rectangle, wide line, ellipse (circle), wide circle, wide arc or polygon to specify a measurement

region for [Defect].Up to 8 figures can be drawn.

PT Description
Selected when detecting defects and burrs of the measurement objects.
Measurement
Wide line ) [ region
Selected when detecting defects and burrs of the circle measurement objects.
Meaasuramant ragion
I
Wide circle, wide arc .I-" . ]
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Selected when detecting the overall defects of specified zones and measurement
objects.

Meaguramant ragion

Rectangle, ellipse
(circle), polygon

B

Juswiainses|y H

—_

. Inthe Item Tab area, tap [Region setting].
2. Use the Drawing tools to specify the measurement region.
Up to 8 figures can be combined.

I B T ﬁ
G |l=|O
CILIRIE] 5

3. Inthe figure setting area, tap [OK].
The measurement region is registered and displayed in the Image Display area.

Measurement Parameters (Defect)

This item specifies the judgement condition for measurement results.Measurement parameters can be
changed as needed to address unstable measurement results or to increase the processing speed.
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Note

Defect detection mechanism
- After measurement region is drawn, a rectangle (defect detection region) is automatically formed in this
region.While moving the defect detection region around, calculate the RGB color averages at each location and
find the defect detection difference with surrounding defects. This difference is called the defect level. Calculate
the defect level for all defect detection areas. If the maximum value exceeds the judgement value, it is judged
that there are defects in the measurement region.

Defect detection region

Defect

1. Inthe ltem Tab area, tap [Measurement].
2. Set the value of each item in the "Defect size" area.

Defect zize
fes B
Upper : 4 7= |
owar . ] -
Set value
Setting item [Factory Description
default]
Specify the upper and lower limits of defect detection size based on
the size of scratch or contamination to be detected.A defect detection
region is automatically created with the number of pixels for the
defects size.
The larger the difference between upper and lower limits, the easier to
.4 detect defects/contamination of various sizes.
. 8 For both upper and lower limits, higher values for defect detection size
.12 limits leads to weaker detection sensitivity and shorter processing
. time.
Defect size . ;i
Dafact dalaction size
- 32 _——
- [64] Defec! ——— | '
[4] to [64] s

3. If necessary, set the value of each item in the "Measurement condition" area.
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For color cameras:

Ueasurement condiiion
I Ares messurement
Area meas. LY @

?

HArea measuremsnt is available in region maode.

For monochrome cameras:

Heasurement condition

Defect colos [B.;!.h vhite / black

[T Ares weazuresent

|

Area meas. LY : |
I

?

Area measurement is available in region mode.

Test meazuring of Lhiz item.

Measurs

N Set value e
Setting item ey Description
Place a check when you want to measure the size of
defects.This item can divide the high defect detection
Checked regions into groups and output the surface and center of
Area measurement gravity coordinates of the group with the largest area.
- [Unchecked] L e g
However, when only one region is specified with "Wide
line", "Wide circle", or "Arc", area measurement is not
possible.
Area meas. LV 0to0 999 If you place a heck at Area Measurement, set defect level
’ [20] counted in the defect area.
Select this value to detect defects that look darker than
Black
the background.
Defect color White Select this value to detect defects that look lighter than
(for monochrome the background.
cameras only) . - :
[Both white / black] f,?:,\(,:,: this value when the brightness of defects is not

Defect
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Note

Region inspection mode
The comparison direction depends on the measurement region shapes and number.
For a rectangle, ellipse or polygon, comparison is with the defect detection regions above, below, left
and right.This is called region inspection mode.

it il Sk Tt s Bl o
e e e
i n ' '

N | (S iy R i S B

For a wide line, wide arc or wide circle, comparison is only with the two neighboring defect detection
regions.

I T i R R

1 1 1 1
L ol 1
i

-
1
]
1
i

However, even for a wide line, wide arc or wide circle, when two or more figures are drawn,
measurement is in region inspection mode.

B e e e R e

1§ T

Juswiainses|y H

4. When the setting has been changed, tap [Measure] in the Detail area to verify whether
measurements can be made correctly.

Test measuring of Lhis item. leazure I

5. Set up the judgement condition.

rdudgement condition
Defsct judgemeni @ 0.0000

)
Area Judgement 0.0000

5999339999930 . |
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Set value
ltem [Factory Description
default]

Specify the upper limit for defect judgement. (The lower limit is fixed at
0.)
When "30" is set, the OK value should be within the range of 0 to 30.

Defect 0to 999
judgement |[100]

Specify the maximum defect area.
0to A_MAX |A_MAX: 307,200 for a 0.3-megapixel camera, 1,920,000 for a
2-megapixel camera

Area
judgement

Note

- The value beside each item are measurement results of the displayed image.Take these values into
consideration to determine the upper and lower limits.

Output Parameters (Defect)

Specifies whether or not the judgement results of this processing unit is reflected in the scene overall
judgement.
1. Tap [Output parameter] in the Item Tab area.
2. Choose whether or not to reflect this in the scene overall judgement in "Reflect to overall
judgement" area.

Fef leck 1o overall judpement
i« 0N C OFF
Set value
Setting item [Factory Description
default]
Reflect to overall - [ON] Enables choosing whether or not the judgement result of this
judgement - OFF processing unit is reflected in the scene overall judgement.

Key Points for Test Measurement and Adjustment (Defect)

In the "Detail result" area on the Main screen, you can confirm the following contents in text.

Displayed items Description
Judge Judgement result
Defect value Measured defect level
Defect X X Coordinate of measured defect position
Defect Y Y coordinate of measured defect position
Area The measured maximum defect area
Gravity X Center of gravity X coordinate of the measured maximum defect area
Gravity Y Center of gravity Y coordinate of the measured maximum defect area

Key Points for Adjustment

Select the adjustment method referring to the following points.
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When the measurement results are unstable

Noise is detected as defects.

Parameter to be adjusted

Remedy

Measurement

Specify a larger value for "Defect judgement"” in the judgement conditions.

Judgement will be NG.

Parameter to be
adjusted

Remedy

Measurement

Make the measurement region larger than the lower limit of the defect size.Or make the lower
limit of the defect detection size smaller than the measurement region.

When the processing speed is slow

Parameter to be
adjusted

Remedy

Measurement

Specify a larger value for the "Defect size".

Reduce the difference between the upper and lower limits of "Defect size".

Measurement Results for Which Output Is Possible (Defect)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement Character e
items string Description

Judge JG Judgement result
Defect F Measured defect level
Position X Coordinate of measured defect position
Position Y Y coordinate of measured defect position
Defect area AR The measured maximum defect area
Defect gravity GX The center of gravity X coordinates of the measured maximum defect area
Defect gravity GY The center of gravity Y coordinates of the measured maximum defect area
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Defects and contamination on plain measurement objects can be detected with high precision by
performing differential processing on the image.By changing the size of elements used for detection,
comparison intervals, etc., fine customization of speed and precision is possible.

I Used in the Following Case

Detecting defects, contaminations and spots on plain measurement objects

r -

Find defects by the color change within the
measurement region

I I
Defect  Measurement region

b F

Measure appearance defects and defects of parts

" &

Precise Defect settings are made with the following flow.
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Mecessary sleps Cplienal Steps

Stant
v

[ Region Setting (Precise Defrct) }

( QOutput Parameters (Precise Defrm}]

[ Measurement Parameters (Pracise Defrct})

.
Sefting completed

s VanfyfAdjust results

( Test measurament )

List of Precise Defect Items

Item name Description
This item is used to set up the measurement area.
Region Instead of measuring the entire input image, narrowing the measurement area shortens the
setting processing time.
Reference:  Region Setting (Precise Defect) (p.217)
This item specifies the judgement condition for measurement results.Measurement parameter can
be changed as needed to address unstable measurement results or to increase the processing
Measurement | speed.
Normally, the factory default value will be used.
Reference: F Measurement Parameters (Precise Defect) (p.218)
This item can be changed if necessary.Normally, the factory default value will be used.
Output i .
Use the output parameter to specify how to handle the coordinates.
parameter

Reference: F Output Parameters (Precise Defect) (p.222)

Region Setting (Precise Defect)

This item is used to set up the measurement area.
Use a rectangle, wide line, ellipse (circle), wide circle, wide arc or polygon to specify a measurement
region for [Precise Defect].Up to 8 figures can be drawn.

PT Description
Selected when detecting defects and burrs of the measurement objects.
Measurement

Wide line . [ region

Selected when detecting defects and burrs of the circle measurement objects.

Maasurameant ragion
|
Wide circle, wide arc I - - -]
) { )
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Selected when detecting the overall defects of specified zones and measurement
objects.

Meaguramant ragion

Rectangle, ellipse
(circle), polygon

B

LT

—_—

. Inthe Item Tab area, tap [Region setting].
2. Use the Drawing tools to specify the measurement region.
Up to 8 figures can be combined.

L [W=H R e
‘@ » | o
B(ex|w s

3. Inthe figure setting area, tap [OK].
The measurement region is registered and displayed in the Image Display area.

Measurement Parameters (Precise Defect)

This item specifies the judgement condition for measurement results.Measurement parameters can be
changed as needed to address unstable measurement results or to increase the processing speed.

1. Inthe ltem Tab area, tap [Measurement].
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2. Set the detection parameters.

Elemenl condilion

Slze X & liu" J el >
Size Y : liu J ¢l >
Sawpling interval ¥ & li | el s
Sampling interval ¥ @ li | e
Comparing interval ¥ : liu | 3 B
Cosparing interval ¥ : liu | ¢ | »
LEec LA #F":':c-r-:uhf.;renlialil ;
F ['radial}
J_JI iagonal
A Set value L
Setting item [Factory defaul] Description
Specify the X-axis size of defects/contamination to
Size X 4 to 64 be detected.The higher this value, the higher the
[16] degree of defects for large defects. Specify in units
of pixels.
Specify the Y-axis size of defects/contamination to
Size Y 4to 64 be detected.The higher this value, the higher the
[16] degree of defects for large defects.Specify in units
of pixels.
Specify the interval for creating elements along the
Sampling interval |1 to 64 X axis.The smaller this value, the greater the
X [2] defect detection performance, but the slower the
processing speed.Specify in units of pixels.
Specify the interval for creating elements along the
Sampling interval |1 to 64 Y axis.The smaller this value, the greater the
Y [2] defect detection performance, but the slower the

processing speed.Specify in units of pixels.

Comparing interval | 1 to 32
X [10]

Set the number of neighboring elements compared
with when the degree of defect is calculated,For
example, if the Sampling interval X is set to 4 and
the comparing interval X is set to 2, comparison is
with separate elements of 4 x 2 = 8 pixels along
the X axis.

Comparing interval | 1 to 32
Y [10]

Set the number of neighboring elements compared
with when the degree of defect is calculated,For
example, if the sampling interval Y is set to 4 and
the comparing interval Y is set to 2, comparison is
with separate elements of 4 x 2 = 8 pixels along
the Y axis.

+ X(circumferential)
+ Y(radial)
Diagonal

Direction

Set the direction for detecting defects.
The smaller the direction setting count, the shorter
the processing time.
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Note

Measurement mode

In Precise Defect measurement, the measurement mode depends on the number of registered region
figures and their types.The way to make elements depends on the measurement mode. The relationship

between the figure and measurement mode is as in the table below.

Single figure Multiple
Line Circumference Arc Ellipse | Rectangle | Polygon figures
Measurement Line Wide circle Wide circle Region |Region |Region |Region
mode and arc and arc
Line mode:

The direction parallel to the measurement region straight line is the X axis and the direction
perpendicular is the Y axis.The shape of elements is rectangular. The element width and length are
the number of pixels specified with the element size X and Y.

Wide circle and arc mode:

The circumferential direction along the measurement region wide circle (arc) is the X axis and the
radial direction is the Y axis.The shape of elements is fan-shaped. If the circumference length of the
wide circle (arc) of the measurement region is set to N, the element circumferential direction width is
360 degrees x the element size X / N. The element radial direction width is the number of pixels
specified with the element size Y. The element circumferential direction width is defined as an angle,
so the closer the element to the outer circumference, the larger the element.

Region mode:

The direction parallel to the measurement region is the X axis and the direction perpendicular is the
Y axis.The shape of elements is rectangular.The element width and length are the number of pixels
specified with the element size X and Y.

3. If necessary, set the value of each item in the "Measurement condition" area.

220

Value input method: Reference:

See the "User's Manual", "Inputting Values" (p.275)

The "Area meas. LV" can be set also by dragging the slider or by tapping the buttons at the ends

of the slider.

For color cameras:

Meagurement condiilon

I &res measurement

Ares weaz. LY : | i

Ares messurement is availeble in region mode.

For monochrome cameras:

Messurement condition

[T Ares wsazurement

Defect colos [Both white / black |

Area measz. LY : |
I

/

Area measurenent is available in region mode.

Measure

Test measuring of Lhiz item.

Precise Defect
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N Set value o
Setting item [Factory default] Description
Select this value when defects look blackish compared to
Black
the background.
Defect color White Select this value when defects look whitish compared to
(for monochrome the background.
cameras only) ) - :
[Both white / black] Select this value when the brightness of defects is not
known.
Place a check when you want to measure the size of
defects.This item can divide the high defect detection
. Checked regions into groups and output the surface and center of
Area measurement gravity coordinates of the group with the largest area.
- [Unchecked] L e L g
However, when only one region is specified with "Wide
line", "Wide circle", or "Arc", area measurement is not
possible.
Area meas. LV 0t0 999 If you place a heck at Area Measurement, set defect level
’ [100] counted in the defect area.

4. When the setting has been changed, tap [Measure] in the Detail area to verify whether
measurements can be made correctly.

Test measuring of Lhis item. Measure
"

5. Set up the judgement condition.

Defect judge : @.0000 "]'-J_.-

A

rudu cordik icn

]l —¥ >

LA

Ares Judee : 0.0000 ggg_zggggg,;gg:['ﬂx

Set value
Setting item [Factory Description
default]
Specify the upper limit for defect judgement. (The lower limit is fixed at
. 010 999
Defect judge [100] 0.)
When "30" is set, the OK value should be within the range of 0 to 30.
0to Specify the maximum defect area.
Area judge A_MAX: 307,200 for a 0.3-megapixel camera, 1,920,000 for a
[999999999.9999] ) .
2-megapixel camera, 4,320,000 for a 5-megapixel camera

6. If necessary, set the display conditions for displayed images.
Dizp zailing

W Frafile
[T Element
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N Set value o
Setting item [Factory default] Description

Set the profile display.

Defect |
level

[Checked]

Profile Unchecked [ —

The maximum degree of defect along the
X(circumferential) and Y(radial) is displayed with red
lines.

If you tap in the measurement region on the image area,
the profile in the XY directions from this point is displayed
with yellow lines.

Set the comparison element display.

Elements are created automatically during
measurement.The density is calculated for each element
and the position of defects/contamination is detected
from the degree of their variation.

- Checked

Element - [Unchecked] Defect

Element

Output Parameters (Precise Defect)

Specifies whether or not the judgement results of this processing unit is reflected in the scene overall
judgement.
1. Tap [Output parameter] in the Item Tab area.
2. Choose whether or not to reflect this in the scene overall judgement in "Reflect to overall
judgement" area.

Ref lect 1o overall judpement
& 0N C 0FF
Set value
Setting item [Factory Description
default]
Reflect to overall - [ON] Enables choosing whether or not the judgement result of this
judgement - OFF processing unit is reflected in the scene overall judgement.

Key Points for Test Measurement and Adjustment (Precise Defect)

The following content is displayed in the "Detail result" area as text.
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Displayed items

Description

Judge

Judgement result

Defect value

Measured defect level

Defect X X Coordinate of measured defect position

Defect Y Y coordinate of measured defect position

Area The measured maximum defect area

Gravity X Center of gravity X coordinate of the measured maximum defect area
Gravity Y Center of gravity Y coordinate of the measured maximum defect area

Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

Noise is detected as defects.

Parameter to be adjusted

Remedy

Measurement

Specify a larger value for "Defect judge" in the judgement conditions.

Judgement will be NG.

Parameter to be adjusted

Remedy

Measurement

Make the measurement region larger than the value of the element size.

When the processing speed is slow

Parameter to be adjusted

Remedy

Measurement

Specify a larger value for the element creation interval.

Measurement Results for Which Output Is Possible (Precise Defect)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement Character .
items sing Description

Judge JG Judgement result
Defect F Measured defect level
Position X X Coordinate of measured defect position
Position Y Y Y coordinate of measured defect position
Defect area AR The measured maximum defect area
Gravity X GX The center of gravity X coordinates of the measured maximum defect area
Gravity Y GY The center of gravity Y coordinates of the measured maximum defect area
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Differences can be detected in a fast and highly precise way by overlapping registered fine images with
input images (matching).

I Used in the Following Case

- To precisely detect trivial defects at the edges of text and patterns

r

Exmaple) Stain measurementonthe lable

Defective part is highlighted with NG colors, Judged by different area

Image of OK parts
(register ina

nce)

Overlay

values compared with those of OK images

/

N

Image of Measurement object

i

stains in model  Printing error Defects around boundary
J

Set up fine matching in the follow steps.

224
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Mecessary Steps Optional Steps

Start
-

(» Mode! Registration (Fine matching) ) ( Diff. Image Disp. (Fine Matching) J

-

( Measurement Parameters (Fine Matchingj) ( Output Parameters (Fine Matching) )

v

Setting completed

o Verify/Adjust results

( Test measurement )

List of Fine Matching Items

Item name Description
This item registers the pattern characteristic of the measurement image as a model.
Model parameter values can be changed as needed to address unstable measurement results or to
Model . . .
increase the processing speed.Normally, the factory default value will be used.
Reference: F Model Registration (Fine Matching) (p.226)
Modify this setting as necessary when defects cannot be detected successfully.This sets the
Diff. image | reference grayscale used when calculating differences between the model and the inspected object
disp. image.Normally, the factory default value will be used.
Reference: F Difference Image Display (Fine Matching) (p.227)
This item specifies the judgement condition for measurement results.Specify the criteria to judge the
measurement result if the X and Y coordinates and the correlation with the model are OK.
Measurement | Measurement parameters can be changed as needed to address unstable measurement results or
to increase the processing speed.
Reference:  Measurement Parameters (Fine Matching) (p.229)
This item can be changed if necessary.Normally, the factory default value will be used.
Output . .
Use the output parameter to specify how to handle the coordinates.
parameter

Reference: ¢ Output Parameters (Fine Matching) (p.232)
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Note

- Specify [Boundary inspection] in [Model] and [Inspection] in [Measurement] according to the inspection

objectives.
- !
Inspaction: Labaling
Boundary inspaction: ON
Meaasuring (please choasa a reliable mathad) . 4
defacts an modeal
i N
| . Inspection: Binary
Boundary inspaction: ON
. >
r ™y

Inspaction: Labaling

For fast measurement _" Boundary inspaction: OFF

L. "

For small defact
maasuramant

i *
Inspaction: Labaling
Boundary inspaction: ON

Far accuraia
maasuramant
(whean datects also exist
araund the baundary) \_ .

Model Registration (Fine Matching)

Register a fine image as the model.By matching this model with input images, unmatched parts will be
detected as defects during inspection.

Note

Ranges that can be registered as models
- The two pixels on the edge of the screen are not registered as a model.
- The registering range will be lower if the images of measurement object are set with Filtering.When you set the image
reading range using a camera with the partial scanning function, the range is also limited. Reference: | Filtering (p.290)
- When figures are drawn overlapping, the settings for objects set up afterward are enabled.
Reference:  See "User's Manual", " Setting Figures " (p.281)

1. Inthe ltem Tab area, tap [Modell.
When setting a new model, you do not have to tap [Model].
2. Use the drawing tools to specify the model registration range.

-

Figures | 1 -

&alalo

b5 o

D@ X wiof

3. Inthe figure setting area, tap [OK].
The model is registered.

Changing Model Parameters

The range can be changed as needed to address unstable measurement results.Normally, the factory
default value will be used.
After changing a setting, check whether measurement can be done properly by performing an actual
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measurement.

1. Inthe "Model parameter" area, specify a value for each item.

rlndel paramsiar 1

F Boundsry inzpection

Boundary level :

k(<] 2]

Setting item

Set value
[Factory
default]

Description

Boundary
inspection

[Checked]

Defects around boundaries with color changes can also be
detected.The edges similar to those in the model image are not
regarded as defects. Check this option when inspecting defects
around boundaries, such as chips and burrs. Defects along a direction
different from the model image profile are detected in the range of
pixels of profile & boundary level.

Juswiainses|y H

Unchecked

Boundary areas are excluded from the inspection.This can prevent
matching mistakes due to positional deviation of measurement
objects, but defects around boundaries cannot be detected.
"Boundary level" can be used to specify how many pixels around
boundaries should be excluded from the inspection.

Madal

(1 grid =1 pixal)

Maasuramant image

If tha measuramant abjact maves up slighthy,
its diffarence with tha madal will be deectad
as thae adga part.

L==g=a] Whan safting Edga Measuremant to "Disablad”,

1 tha range of the "Modeal adge + Boundary laval®

[eeTrs | will ba outside of the measuremeant object.

S Examplal When "Edge leval is 3, thae ranga with
a width of 6 pials will not ba outside of tha
maasuramant abjact.

Boundary

level

Oto8
[3]

Select the degree of assimilation of variations around boundaries.
Depending on the "Boundary inspection” value, the meaning is
different.

Difference Image Display (Fine Matching)

This sets the reference grayscale used when calculating differences between the model and the
inspected object image.Modify this setting as necessary when defects cannot be detected
successfully.Normally, the factory default value will be used.

After changing a setting, check whether measurement can be done properly by performing an actual

measurement.

1. Inthe ltem Tab area, tap [Diff. image disp.].
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2. Inthe "Revision processing" area, select a value for each item.

rnwlsiun processing

[T Mormalization
[T Parturbation

\

N Set value e
Setting item [Factory defaulf] Description

Specify whether to perform normalization based on the
brightness in the registered model.

When Normalization is checked, the density is adjusted
before matching, so that the matching is not affected by
changes in the total image brightness or the lighting
fluctuations.

When normalization is performed on the measured
objects without patterns, the total image brightness is
changed and the measurement does not work correctly.

Model image

Normalization * Checked
- [Unchecked] *

v

Measurement image
(Whan the whale image tums dark)

Marmalizalion
! prOCaSEing '
I o

If you place a check here, in order to prevent mistaken
detection of slight positional deviation of measurement
. - Checked . . . " L
Perturbation objects as differences, slight positional deviations are
- [Unchecked] ) . .
corrected before matching.However, this requires more
processing time.

3. Input the "Difference" in the "Difference parameter" area.

Difference paramater

Biffersnce : I—su J
Wil
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Set value

ltem [Factory Description
default]
This sets the reference grayscale used when calculating differences
between the model and the inspected object image.Pixels with a
difference equal to or greater than Difference are converted to white
and other pixels are converted to black, so that only defects are
converted to white and measured.
Model | mage Inspected object image
* *x
. 0to 255
Difference [50] ’

Difference

Pinels with difference equals to or greater than
Difference are white

Cther pixels (with smaller difference with the model)
are black

Adjust the parameter with an NG image displayed,
so that you can refer to the difference image.

Measurement Parameters (Fine Matching)

This item specifies the judgement conditions for measurement conditions and measurement results.

1. Inthe ltem Tab area, tap [Measurement].
2. Select "Inspection” in the "Measurement condition" area.

rleasurement condition

[ Inspecl ion :

& Binary arss O Lubalinsj

Label Ho. :

Sorl condition :

Label ares :

—
Iﬁru descanding 'I

FZ3 Processing Items List Manual
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230

Set value

N D L
Setting item [Factory default] escription
Images that are different from the model will be converted into binary images
internally."Inspection” that is used to detect binary images should be selected.
Defect is judged based on the total area of
white pixels.
[Binary areal D . oo of
o===77| white pixals
Inspection A white pixel will be detected as 1 label,

Labeling

which is then compared with a label which
is consistent with the set conditions to
determine whether or not it is a defect.

|- -1 defect {max area)

e defact

"7~ 1 dafect

If "Binary area" is selected, the following operations are not necessary.

When Labeling is selected, the following items are set.

ltem

Set value
[Factory default]

Description

Label No.

0 to 2499

[0]

Specify the label number used to determine whether
defects exist.

Different settings for "Sort condition" will lead to
different number assignment.

Fine Matching
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calibration.

o =P X
!
Y

Specify the conditions by which label number is re-assigned.
When sorting referencing the X and Y coordinates, the upper left is the origin.This
will not affect the coordinate systems set up through the [Camera Image Input]

Area ascending

Number re-assigning begins from the labels with
smaller areas.

=

1
==}

[Area descending]

Number re-assigning begins from labels with larger
area.

Sort
condition

X ascending

Number re-assigning begins from the label with a
smaller gravity X coordinate.

o 1 =

X descending

Number re-assigning begins from the label with a
larger gravity X coordinate.

Y ascending

Number re-assigning begins from the label with a
smaller gravity Y coordinate.

—0

1

=

Y descending

Number re-assigning begins from the label with a
larger gravity Y coordinate.

Label area [0] to [999999999]

Specify the range of the area to be judged as a label.

3. When the setting has been changed, tap [Measure] in the Detail area to verify whether

measurements can be made correctly.

Tezt weasuring of this itea. [ Heasure

FZ3 Processing ltems List Manual
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4. Set up the judgement condition.

eJudiensnl condil
Ouant ity :

iaf

]

i’ )

hrea

=
e 3331
0. 0000 |

[

Defect pos X :

0.000) |...|-[s9s993939. 933 ..
my 1=

0. 0000

Defecl poz ¥ :

[ -s3vs.909| .|

39999.333| .|
0. 0000

[ -99393.989| ... ]

39953.999 | .|
e —

J

2

Setting item

Set value

Description

Quantity

0 to 9999

Specify the range of the number of labels that is
judged to be OK..

When "Binary area" is used, the white pixels as a
whole will be regarded as one label.

Area

0 to 999999999.9999

Specify the range of the area that is judged to be
OK..

When the "Labeling" is used, the area of the label
number will be specified instead.

Defect pos X

-99999.9999 to
99999.9999

Specify the X and Y axis move ranges for the
center of gravity positions that are judged to be
OK.

When the "Labeling" is used, the center of gravity
position of the label number will be specified
instead.

Defect pos Y

-99999.9999 to
99999.9999

Specify the X and Y axis move ranges for the
center of gravity positions that are judged to be
OK.

When the "Labeling" is used, the center of gravity
position of the label number will be specified
instead.

Note

Defect coordinates give the center of gravity position of detected defects.

Output Parameters (Fine Matching)

Specify how to treat the coordinates to be output to the external device as measurement results.This

item can be changed if necessary.Normally, the factory default value will be used.

Important

- After setting up the measurement parameters, changing the output parameters will cause measurement results

to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.
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2. Specify each of the following items.

slutput coordimates

& After scroll

" Before scroll

eCal lbral ion

= OFF

" ON

Ref leclt Lo Lhe ovearall judgemsant

= 0N  OFF
Set value
Setting item [Factory Description
default]
[After .
As measurement results, select whether to output coordinate values
Output scroll] . . . L
. to external devices before or after the position deflection correction is
Coordinates Before .
applied.
scroll
Select whether to reflect the calibration in the values output to the
Calibration - [OFF] external device as measurement results.
- ON ON: Output the coordinates converted into actual dimensions.
OFF: Output the camera coordinate values.
Reflect to [ON] Enables choosing whether or not the judgement result of this
overall . o ) .
. - OFF processing unit is reflected in the scene overall judgement.
judgement

Key Points for Test Measurement and Adjustment (Fine Matching)

The following content is displayed in the "Detail result" area as text.

Displayed items Description
Judge Judgement result
Count Number of defects
Area Defect area
Defect coordinate X Defect coordinate X
Defect coordinate Y Defect coordinate Y
Key Points for Adjustment
Select the adjustment method referring to the following points.
When the measurement results are unstable
When non-existent defects are detected around the boundary
Parameter to be adjusted Remedy

Model

Uncheck" Boundary inspection".

FZ3 Processing ltems List Manual
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Measurement

Set "Labeling" as the "Inspection”.

When noise is detected as defects/defects cannot be detected

Parameter to be adjusted Remedy

Diff. image disp.

Adjust "Difference".

Measurement object near plain area

Parameter to be adjusted Remedy

Diff. image disp.

Uncheck "Normalization".

When the processing speed is slow

Parameter to be adj

usted

Remedy

Model

Uncheck" Boundary inspection".

Measurement

Set "Labeling" as the "Inspection"”.

Measurement Results for Which Output Is Possible (Fine Matching)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items CI::;c:er Description

Judge JG Judgement result

Quantity DA Number of labeling

Area AR Area

Position X X coordinate of center of gravity position of measured defects
Position Y Y coordinate of center of gravity position of measured defects
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Using model images registered in a [Model Dictionary], this processing item performs character
recognition by correlation searches.

Important

- The model dictionary needs to be created in advance.
Reference: ¢ Model Dictionary (p.251)

Used in the Following Case

- When identifying standard character data (check of product model name)

il -

Example) Froduct type inspection

Settings Flow (Character Inspection)

The setting procedure for character inspection is as follows:

Mecessary steps Optional steps

( ) Dictionary Parameters | Character | nspection) ]
*IIIIIIIIIIIIIII'III

( }+ Region Setting (Character Inspection) )

Cutput Parameters
(Chamcter | nspection)

( = Measurement Parameters (Character Inspection) ) ['
u

—
EEE R EEEEREN

Result verfication/adjustment =
( Test measurement )IIIIIIIIIIIIIIIIIIII
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List of Character Inspection ltems

Item name Description

This item specifies the processing unit number for the model dictionary to use for character
Dictionary recognition.

Reference: | Dictionary Parameters (Character Inspection) (p.236)

This item is used to set up the measurement area.
Region Instead of measuring the entire input image, narrowing the measurement area shortens the
setting processing time.

Reference: F Region Setting (Character Inspection) (p.237)

This item specifies the judgement condition for measurement results.Specify the criteria to judge the
Measurement | measurement result if the X and Y coordinates and the correlation with the model are OK.

Reference:  Measurement Parameters (Character Inspection) (p.237)

This item can be changed if necessary.Normally, the factory default value will be used.
Output . .

Use the output parameter to specify how to handle the coordinates.
parameter

Reference:  Output Parameters (Character Inspection) (p.239)

Dictionary Parameters (Character Inspection)

This item selects the processing unit number for the model dictionary to use for character inspection.

1. Inthe ltem Tab area, tap [Dictionary].
2. In the "Dictionary unit" area, select the unit number.

shict isnary ufil

g N E " (F i
Dict ionary wnitl : 5-,I.'r_.|:|r;-. Dichionary E
Dictlonary unit? : [<Hothing> =
Dict ionary wnitd : |'.-|,.-_~,lh ng» 3
Dict ionary unitd : {H

{Holhing> =
r )

3. If necessary, specify an index to use.

1.

Tap [ ¥ ] and select the dictionary unit to be specified.
The following character strings are registered.
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2. Place a check at the character(s) to use for character inspection.

rlndividual model wze szebiiing

Setbing dictionary : [Dici-onarv unltl 3 {-3
E: P R0
1 [ 0 W P
F: 7 E =l
F 3 ¥ F W R
4 =l W 3
F 5 [ H T
F& 1 Fu
17 =] = ¥
Fs VK (= |
| =] = " X
F & [ u o
FE [ H F 2

4. Tap [OK].
The model dictionary to use is set.

Region Setting (Character Inspection)

This item is used to set up the measurement area.

Instead of measuring the entire input image, narrowing the measurement area shortens the processing
time.

This item specifies the measurement region of [Character Inspection] using a rectangle.

1. Inthe ltem Tab area, tap [Region setting].

2. Tap [Edit].
s Y
| Figuras [ Edit
Rectangle |

The figure setting area is displayed.
3. Specify the area in which to search for the model.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.
4. Tap [OK].

The area to measure is registered.

Note

Juswanses|\ H

Number of characters that can be inspected
- Up to 32 characters can be inspected in the measurement region.

Measurement Parameters (Character Inspection)

Set the character inspection contents, the trimming method and the judgement conditions for the
measurement results.
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1. Inthe ltem Tab area, tap [Measurement].
2. Inthe "Inspection condition" area, specify a value for each item.

238

¢Inspection condition

Ingpect ion mode @
= OCR
" OCR # Count
i OCY
Direction : = | e~ 1
Horizontal succession : [i | |ﬂ
Wertical succession UJ |ﬂ
I Dlctionary candidate
Rough candidate : | 40| jﬂ
Detail condidele : I [l |i]ﬂ

. Set value _r
Setting item [Factory default] Description
Select the inspection mode of characters.
- OCR: The character string is read in.
[OCR] - OCR + Count: The character string is read in.Also, the
Inspection mode - OCR + Count number of characters is inspected.

- OCV - OCV: Inspects whether or not the same characters
are lined up as the preset correct character string
combination.

[—=]
Direction i Specify the direction of character reading.
T
If the characters are too close together to read in well,
Horizontal [0] to 99 increase this.Specify the allowable overlapping range to
succession be read for candidate points. This item is enabled when
"Direction"is" =+ "or" & "
Vertical Specify the allowable overlapping range to be read for
. [0] to 99 candidate points.This item is enabled when "Direction” is "
succession . w4 W
l "or" T "
[Unchecked]
Dictionary (Not used) Specify whether to use candidate point levels specified in
candidate - Checked the Model Dictionary or not.
(Used)
Rough 0to 100 When "Dictionary candidate" is unchecked, specify a value
candidate [40] for the Rough candidate.
Detail 0to 100 When "Dictionary candidate" is unchecked, specify a value
candidate [60] for the Detailed candidate.

Character Inspection
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3. Set up the judgement condition.

rludgement condition

[T Dictionary correlation

Correlation @ liﬁliJ HL]

Chara count : | | 5-|

Yerification string

Set value

Juswiainses|y H

Setting item [Factory defaulf] Description
- [Unchecked]
Dictionary (Not used) Specify whether to use the correlation lower limit set in the
correlation + Checked Model Dictionary or not.
(Used)
. 0to 100 When "Dictionary correlation" is unchecked, specify the
Correlation .
[60] Correlation.

Chara count 11032 When "Inspection mode" is "OCR + Count", specify the

judgement condition for the number of characters.

A string with up to
Verification string | 32 characters.
[(None)]

When "Inspection mode" is "OCV", specify the Verification
string."*" in the Verification string is a wild card. Verification
of whether a character is "*" is not possible. For sections to
be judged OK no matter what characters are present and to
just inspect whether or not there are characters at all, use

"wen

Output Parameters (Character Inspection)

Specify how to treat the coordinates to be output to the external device as measurement results.

Important

- After setting up the measurement parameters, changing the output parameters will cause measurement results
to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.

2. Specify a value for each item.

rRaf lack Lo overall Judgewent

= 0N  OFF

rCharacter oulpul

T Character output

Oulpul device :
= RE-2H2C/RE-422 = Ethernet
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N Set value _
Setting item [Factory default] Description
[ON] Select whether have the judgement
Reflect to overall judgement result of this processing unit reflected in
OFF )
the overall judgement of the scene.
Character + [Unchecked] Specify whether to output read-in
output - Checked character strings to an external device.
When "Character output" is checked
ch ‘ (output), this specifies the device to
aracter . .
output Output . [RS-232C/RS-422] whlch strings are output.Character
device . Ethernet strings are output as ASCII code
character strings. When kanji or other
characters that are not ASCII codes are
included, they are not output correctly.

Key Points for Test Measurement and Adjustment (Character Inspection)

The following content is displayed in the "Detail result" area as text.

Displayed . L
itemns Color of display Description
OK/Unmeasured: Black
Judge NG: Red Judgement result
The following character strings are displayed.
The larger numbers have priority.
0: Black 0: OK
NG Cause Other than 0: Red 1: Correlation values NG

2: Character count NG
4: Verification NG

When the NG cause is the character
Chara count |count NG: Red The number of measured characters is displayed.
Other NG: Black

When the NG cause is verification NG:
Read string | Red A character string read from the target unit is displayed.
Other NG: Black

When the NG cause for each . .
) . The correlation values for each character are displayed.
character is the correlation value NG:

Correlation Example) When 0123 is read

Red : .
Other NG: Black Correlation values: 0(99) 1(56) 2(80) 3(27)

Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

When the reading is unstable

Parameter to be

adjusted Remedy

If characters are close, specify larger values for "Horizontal succession", "Vertical

Measurement o
succession".
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The judgement is NG (insufficient memory).

Parameter to be adjusted

Remedy

Region setting

Specify as small a value as possible for Figurelnfo=Region.

When the processing speed is slow

Parameter to be adjusted

Remedy

Region setting

Specify as small a value as possible for FigureInfo=Region.

Measurement Results for Which Output Is Possible (Character Inspection)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Cr;at\;i(;ter Description
Judge JG Judgement result
Chara. Num NUM Chara. Num
NG Cause NG NG Cause

For following items, additional expression data with 32 characters is allocated for each character. (* represents the

character number.)

Unit No.* CUNO* Detected unit number for the *th character
Index No.* CINDEX* Detected index number for the *th character
Model No.* CMODEL* Detected model number for the *th character
N . Character code for the *th character
Chara. code CCHAR Reference: i "User's Manual", "Character Code Table" (p.296)
NG Cause* CNG* NG cause for the *th character
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This processing item creates a target string from the current date/time and compares it with read-in
strings.

Used in the Following Case

When inspecting date of manufacture

Example) |nspecting date labels to be attached to )
product s
- o
Settings Flow (Date Verification)
Follow the steps below to set up [Date Verification].
Mecessary steps Optional Steps
Start
w
(p Verification Parameters (Date Verification) J‘ EEEEEEEEEEEEEEEEEEEEEEEEN
v .
( - Date Parameters (Date Verification) ] .
w "
“ = .[p Code Parameters (Date Verification) ) .
.
Settings completed & ( » Output Parameters (Date Verffication) J :
v Verify/Ad just results o
( Test measurement )IIIIIIIIIIIIIIIIIIIIIlllll

List of Date Verification Items

ltem name Description

This item sets parameters of the verification string.

Verification Reference: | Verification Parameters (Date Verification) (p.243)

Date This item sets the date/time format and update conditions.
parameter Reference: » Date Parameters (Date Verification) (p.245)
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Code Set this to print the date encrypted in such a way that it is difficult for the user to recognize.Setting
parameter what codes show also makes possible automatic updating.

Reference: ¢ Code Parameters (Date Verification) (p.246)
Output This item can be changed if nece§saw.NormaIIy, the factory fjefault value will be used.
parameter Use the output parameter to specify how to handle the coordinates.

Reference: F Output Parameters (Date Verification) (p.249)

Verification Parameters (Date Verification)

This item sets the verification target and the verification source character string.

The character string read in Character Inspection is the target for verification.

1. Inthe ltem Tab area, tap [Verification].
2. This item sets the general OCR unit for verification.

)
)
J

OCR wnil

)

OCR unii : [<Mothing>

C

Note

Always set Character Inspection in a unit before the Date Verification unit.

3. Inthe "Target string setting" area, tap [...] for "Target string expression".

Targel string setling

Target siring :

Targel slring expresszion @

| @

The String setting dialog is displayed.
4. This item sets the character string that is the source for verification.
Input the date format and the preceding and following character strings.
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244

[Foist o wpression
1 1 2 3 1 5 & 7 ] ] BS ‘ BEL | CLR
Al e | c|]e | E|CF | H I J | —
K L|uw|w]|]o]P|o]|RrR]| s T
v |y |*]x]|¥Y]|z : = = f ‘ s | 3
w¥Y =YY shH il il sRR ‘ =hH
Y ¥y vHH Vil DD
el =Ml &bl eR1 Nl
Y2 cl? eb? eRi N2 oK ‘ Cance| ‘
Label Description
0to9 Normal numeric value input
AtoZ Normal alphabet input
Sy Normal mark input
* Character presence judgement
$ Number judgement
mYY The last two digits of the current year
mYYYY Four digits of the current year
mHH Two digits of the current year in the Japanese Heisei calendar
mMM Current month
mDD Current day
mRR Current hour
mNN Current minute
vYY The last two digits of the year after a set period of time
vYYYY Four digits of the year after a set period of time
vHH Two digits of the year after a set period of time in the Japanese Heisei calendar
vMM Month after a set period of time
vDD Day after a set period of time
eY1 Encrypted year 1
eM1 Encrypted month 1
eD1 Encrypted day 1
eR1 Encrypted hour 1
eN1 Encrypted minute 1
eY2 Encrypted year 2
eM2 Encrypted month 2
eD2 Encrypted day 2
eR2 Encrypted hour 2
eN2 Encrypted minute 2

Date Verification
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5. Tap [OK].

Date Parameters (Date Verification)

This item sets the date/time format and update conditions.

1. Inthe ltem Tab area, tap [Date parameter].

2. When comparing with character strings with a usage period limit, set each item in the "Use term

setting" area.

Uze Larm satling

Year : ] [ }]
Monih I—u ] | 5 |
Day : I—BJ | » |
o Set value —
Setting item ey Description
0to 99
Year
[]
0to 99 This item sets the term of use from the current date.
Month 0] Example) When the current date is Oct. 1, 2007 and the usage
010 999 period is 10 days, the expiration date is Oct. 11, 2007.
Day

[0]

3. Inthe "Date setting" area, specify a value for each item.

cDate szailing

Auto Update

Lero Ssuppress .

Mot update
C Firsl measure

% Always update

Lol

Caleulation order ! & Wonlh—Day © Dav—tMonlh

Month end adiust @ & Last day of now

W

First day of next

Gap day of next

" Space

Set value
Setting item [Factory Description
default]
Set the year, month and day updating conditions.The clock time is
Not always updated.
update Not update: The date is stored into memory when the processing
First unit is registered.The date is not updated until the next time Date
Auto Update . .
measure update is executed with the menu.
[Always First measurement: The date is updated during the first
update] measurement after start up.
- Always update: The date is updated every measurement.
zero [0] Select how the tens digits of the month and day are displayed.
suppress - Space
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- [Month
Calculation — Day] |Select whether to calculate the month first or the day first when the
order Day — |usage period is set. (This affects calculation of end of month.)
Month
- [Last Select the adjustment method that will be used if the result of the
day of usage period calculation is an invalid date.
Month end ngw] Example) When the current date is January 31 and the usage period
adjust - First day | is one month
of next |"Last day of now" = February 28
- Gap day | "First day of next" = March 1
of next |"Gap day of next" = March 3

4. Setthe time margin.

Time margin sebling

Back margin :

Ahesd margin &

— | 5
— | EY

Date uwedate

o Set value e
Setting item [Factory default] Description
. |0to99 Specify the time before the current time to be judged OK.The unit
Back margin o
[0] is minutes.
Ahead 01099 Specify the time after the current time to be judged OK.The unit is
margin [0] minutes.

Tapping [Date Update] updates the date information of the verification string.

Code Parameters (Date Verification)

Preset what the codes show so that date verification is possible even when printing the date encrypted in

such a way that it is difficult for the user to recognize.
The setting methods are to set on the screen or set with a PC.

Setting on the Screen

This describes the setting method, using an example in which October is encrypted as X.

1. Inthe ltem Tab area, tap [Code parameter].

246 Date Verification

FZ3 Processing Items List Manual



2. Place a check at "Code month 1 flag".

yCode flag sebting
[T Code wear 1 flag
[T Code year 2 flag
!:Fjindc mnth 1 flag
[T Code wonth 2 flag
[T Code day 1 flag
[T Code day 2 flag
[T Code Raur 1 flag
" Code hour 2 flag
[T Code minute 1 flac
[T Code minute 2 fleg

Note

Code month 1 and Code month 2
Set up code files for two patterns in order to be ready for setup changes.Place a check at the one to use.

3. Place a check at "Code month 1" in the "Code detail setting" area.

Code de=tail setting
& Code yaar | £ Code VEAF 2 ¥ Code manih IE I Code month ¢ & Cade day |

& Code hour 1 @ Code hour 2 € Code minule 1 @ Code minuke 2

4. Tap][...]for"10".
The software keyboard is displayed. Input "X".

Input a character string of up to four characters.

o [
iz: | ]
CEE
i L
05: |_J
(CHS ™
n7: [_ ]
nE: [__J
e [ 1]
10: [x_ ]
- | _I
12: [_J

Setting with a PC

Code files are complex, so performing the settings with a PC makes file editing easier and minimizes
mistakes.

Saving an empty CSV first and then editing and reading it with a PC makes setting the values more
efficient.
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Saving code files

Make an empty file for editing on the PC.

If encryption parameters are already set on the screen, a file reflecting those settings is saved.

1. Inthe ltem Tab area, tap [Code parameter].

2. Place a check at the flag used in the encrypted character strings to be edited.

Codes flag zetting ———

1
|ode year 1 flag

:iods year I flag

o m [ m

|ode wonth 1 flag
|'ode month I flag
E!t-de- day 1 flag
gfnl:h:- day 2 flag
Eindc bour 1 flag
iiods tour T flag
|ode minute 1 flag

|'ode minute 2 flag

[‘1111‘11‘!

3. Inthe "Code file" area, tap [Save Code file].

Code file

Load code fila

Save code fila

L, -

4. Setthe save destination folder and file name, and tap [OK].
The code file is stored (in CSV format).

Code file format

The first line shows the "item".
The second line shows the "usage flag".Input "1" when used.

The third line and subsequent lines contain codes for each number.

248 Date Verification
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Months and days start from "1".

e Y@ Years [mantht Month  |Diand D2 Haoiird Hourg Mimitg!  |Minuted

el el G () A N TN () el =]

Reading code files

1. Inthe ltem Tab area, tap [Code parameter].
2. Inthe "Code file" area, tap [Load code file].
Code file

Load code fila
—

Save code fila

3. Inthe file selection window, select the code file (in CSV format) to read and tap [OK].
The code file is read and the content is displayed in the window.

Output Parameters (Date Verification)

Specifies whether or not the judgement results of this processing unit is reflected in the scene overall
judgement.

1. Tap [Output parameter] in the Item Tab area.
2. Choose whether or not to reflect this in the scene overall judgement in "Reflect to overall
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judgement" area.

Fef lectk 1o overall judpement
[ & 0N

C 0FF

Set value
Setting item [Factory Description
default]
Reflect to overall - [ON] Enables choosing whether or not the judgement results of this
judgement - OFF processing unit is reflected in the scene overall judgement.

Test Measurement (Date Verification)

The following content is displayed in the "Detail result" area as text.

Displayed items

Description

Judge Judgement result
Target string Target string setting is displayed.
Read string A character string read from the OCR unit is displayed.

Measurement Results for Which Output Is Possible (Date Verification)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items

Character string

Description

Judge

JG

Judgement result

250 Date Verification
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Register a model to use for [Character Inspection].
Model data registered in the [Model Dictionary] can be referred to from multiple [Character Inspection]
items in the same scene.

Used in the Following Case

To create the dictionary to be used for Character Inspection and Date Verification

=

-

Example] Inspecting printed characters

Settings Flow (Model Dictionary)

Follow the steps below to set up [Model Dictionary].
MNecessary steps Cptional steps

Start
w

(Ir'-'bdmRB’EiStfﬂﬁﬂ"IMQdebﬁﬂfﬂfﬂ)*llllllllIlllllllllll-ll-I
* ] { - Measurement Parameters (Model Dictionary) ]:

b

| |

Settings completed -[ b Model Automatic Registration ]i

Mode| Dictiona L

. * [ ! ¥l =

| |

Result verification/adjustment =

( Test measurement EEEEEEENEEEEEENEEEEENEEEEEEEEEEEEEN

List of Model Dictionary Items

Model Dictionary items are explained below.

Register the characters and marks as the model.

Model parameter values can be changed as needed to address unstable measurement results or to
increase the processing speed.Normally, the factory default value will be used.

Reference:  Model Registration (Model Dictionary) (p.252)

Model

This item can be changed if necessary.

Measurement Reference: F Measurement Parameters (Model Dictionary) (p.255)

When registering multiple characters as models, auto registration is handy.This method encloses a
character string, cuts out one character at a time from it and registers them as models.
Reference: + Model Automatic Registration (Model Dictionary) (p.256)

Auto
registration
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Model Registration (Model Dictionary)

Register the characters and marks as the model.
Models can be registered with any of 36 indexes, from 0 to 35, and up to 5 models can be registered for

each index.

Select the Character Type

By factory default, 0 to 9 and A to Z are assigned to indexes 0 to 35.These assignments can be changed
as necessary with the "%" and "#" codes.

I
= T i

Index Index Index
Oto 11 12 to 23 24 to 35

Y Y

1. Inthe ltem Tab area, tap [Modell.
When setting a new model, you do not have to tap [Model].
2. Set the character type.

String selling

String 0~11: [0n73456700RE 'J
Strine 17~~24 :  [coEFcHTicLun || |
String 24~35 :  [OPORSTUVNRYZ |...]

l'-\_

Registering a Model

This method is for registering models one character at a time.

Note

- When registering multiple characters as models, auto registration is handy.
Reference:  Model Automatic Registration (Model Dictionary) (p.256)

1. Inthe ltem Tab area, tap [Modell.
2. When the measurement object is rotating, set the Angle range for the "Model parameter" area.
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Reference: # Changing Model Parameters (p.254)
3. Select the index to register the model in, then tap [New].

rSeuint mods |

LI TCount [=] [ Wodel  [Center |

i ] Hode |0

] ] Node |1

2 ] Hode |2

g 0 Node |3

4 i Hode 14

§ 0

g i

7 0

8 o

g i

A o =

B 0

C o

b o

E i

F o

G o

H o

i o

o Jo =
L= JC 1]

Figures |
e
L@ K|
5. Tap [OK].
The model is registered and its central X and Y coordinate values are displayed in the "Setting
model" area.
selling model 1
No. [count [« |[Model  [center |
] [ Wodel®  (302,27%)
| ] Mode |1
2 0 Mods |2
3 0 Mods |3
4 ] Mode |4
§ 0
§ 0 s g
7 0
8 0
g 0
A T
=] n

The image specified for the model is displayed in the Image Display area.
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-

Ol
1
2
3|
4]
'‘E
6|
7]
8
9|

=

6. To register two or more models, repeat the Steps Reference:  3(p.253) to Reference:  5(p.253) .

Changing Model Parameters

Model parameter values can be changed as needed to address unstable measurement results or to
increase the processing speed.Normally, the factory default value will be used.
After changing a setting, check whether measurement can be done properly by performing an actual

measurement.

- After model parameters are modified, re-register all models.

1. In the "Model parameter" area, specify a value for each item.

rllode | parameler

I~ Rotation

Angle range : | '|

Stab, : 18 Fast <J

J" >] Stable
Frec. & I Fast < J _J_ 5‘] Frecise

— Set value L
Setting item [Factory default] Description
Rotai -+ Checked
otation - [Unchecked] | When the measurement object rotates, place a check at
45 to 45 "Rotation" and set the Angle range during a search.The
Angle range (0] normal direction is clockwise.
Checking the "Smart mode" option enables a high-speed
Smart mode [Checked] rotation search.The stability may be lowered when the
Unchecked model shape aspect ratio is large or when the NOT mask is
used.
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Specify which is to have priority, detection stability or
speed.

Stab. [11201 15 If lowering stability does not speed up processing, it is likely
that many candidates have been detected.In this case,
specify a larger value for "Candidate LV" or "Stab."

Prec 1t03 Specify which is to have priority, measurement positional

(2]

precision or speed.

Measurement Parameters (Model Dictionary)

This item can be changed if necessary.Normally, the factory default value will be used.

1. Inthe ltem Tab area, tap [Measurement].

2. In the "Measurement condition" area, specify a value for each item.

rleasurement condition

F Batch selling
[ 1] IT] 1]
1 ] 40 ]
H 1] 40 ]
3 (] 40 &0
4 1] 40 ]
5 1] 40 ]
3 1] ] ]
7 0 40 1]
] (1] 40 &
g Ef '] ]
A [ 40 &0
B 1] 40 L11] L
c Bl 40 B0
b 1] 48 (1]
E Bl 40 &l
F 1] 40 ]
G 1] 40 (4]
H 1] £] ED
I 1] 40 (]
J 1] 40 ]
K (1] 40 (1] -
1 an Ll L]
i | hI
Corralation : liWJ < I }_ |
RMough candidste 2 li_mJ < I » |
Detail candidale : ﬁJ ¢ I n I
. Set value o
Setting item [Factory defaull Description
Specify whether to set all Measurement values at the
same time.
Batch setting [UCnhciZk:ki] d + Checked: The same contents are set for all indexes.
Unchecked: The contents are only set for the
selected index.
010 100 Specify the lower limit of correlation values that are
Correlation [60] judged to be OK. This is the threshold for whether or not
the candidate can be read in as a character.
Specify the threshold value with which to detect
. 0to 100 , o .
Rough candidate [40] candidate points in a rough search.Specify a smaller
value when model search results are unstable.
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010 100 Specify the threshold value with which to detect
Detail candidate [60] candidate points in a detail search.Only the candidate
points higher than this level are extracted as characters.

Model Automatic Registration (Model Dictionary)

This method encloses a character string, cuts out one character at a time from it and registers them as
models.When an auto extraction region is set enclosing the character string, the characters are
automatically extracted one at a time. Register each character in the appropriate character index. If 5
models have already been registered for an index, auto registration cannot be set.

1. Inthe ltem Tab area, tap [Auto registration].
2. Inthe Detail area, select "Auto extract region".

-~ .

Lfv‘ dulo extract reglon  Auto model region
s

3. Tap [Edit].
Figuras I Edit

4. Specify the range to register as the auto extract region using the drawing tools.
— ]

Rectangle

BHi@ X »

5. In the figure setting area, tap [OK].
The auto extract region is registered.

6. Tap [Extract model].
Extract model

A model is extracted automatically and the extracted result (gray frame) is displayed in the Image
Display area.
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7. Inthe Detail area, select "Auto model region".

T duto extract reglon [ﬂ" Aulo model ro:lnn‘]

8. To adjust an extracted region, tap [Edit].

an‘MIE n
Reclangle

Reclangle

9. Tap the model region in the Image Display area.
In the context menu, an index list is displayed.

o
1

2
a
4
&
[
7
4
a
A
B
c
o]
E
F
G
H

10. Select the index to register to.

11. Tap [Register model].

FZ3 Processing Items List Manual Model Dictionary 257

Juswalnses|) H



Juswalnses|p H

A message which indicates the number of registered models is displayed.
12. Tap [OK].
The model is registered.

With the same operation, register the models for the other extraction regions.

Key Points for Test Measurement and Adjustment (Model Dictionary)

The following content is displayed in the "Detail result" area as text.

Displayed items Description
Judge Judgement result

Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

Parameter to

be adjusted Remedy

Model If the model image consists of detailed figures, specify a larger value for "Stab.".
parameter When "Rotation" is selected, if the model shape is complex, uncheck the "Smart mode" option.

Measurement | If images that should be judged OK vary greatly, specify a smaller value for "Candidate LV".

When the processing speed is slow

Parameter to

be adjusted Remedy

If the model image is a simple figure or a large figure, specify a smaller value for "Stab."If lowering
stability does not speed up processing, it is likely that many candidates have been detected. Raise

Model the "Candidate LV" in [Measurement].
parameter When "Rotation" is selected, if the model shape is simple, place a check at the "Smart mode"
option.

Measurement | If images that should be judged OK vary little, specify a larger value for "Candidate LV".

Measurement Results for Which Output Is Possible (Model Dictionary)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Character string Description

Judge JG Judgement result
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This is a processing item for just FZ3-H [0 [0 0 series high grade controllers.
Read in barcodes.

Processing can also classify the read-in results.

This processing item is for monochrome only.When using a color camera, insert a color gray filter before
this processing item. If a color image is input, it is NG (incompatible image).

Used in the Following Case

- Toread in barcodes and output them to an external device

Example) A read character siring is oulpul,

+

438256

e o

Important

+ When FZ3-H O OO series dedicated processing items are used, processing is carried out that reduces the

processing time from the second time on. Therefore, when measuring the same image, the processing for
first time after the controller is started up may be longer than the processing time from the second time on.

the

Settings Flow (Barcode+)

Barcode+ can be set up as follows.

Necessary steps Optional Steps
Start
w
(FREgiunSEtting{BH{:odeﬂ )-*IIIIIIIIIIIIIIIIIIIIIII:
> < » = (> Results Settings (Barcode+) ) -
(> Measurement Parameters (Barcode+) ) -
v @+ » » (> Output Parameters (Barcode+) ) -
Setting completed -
v @
Verify/Adjust results :
( Test measurement )...l.l..l.l..lllllll.l.llllll.
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List of Barcode+ Items

Item name Description

This item is used to set up the measurement area.
Restricting the measurement area can shorten the processing time.
Reference: F Region Setting (Barcode+) (p.260)

Region
setting

This item specifies the judgement condition for measurement results.Set the code type and the
Measurement | number of characters to be judged as OK.
Reference:  Measurement Parameters (Barcode+) (p.260)

Results Set the measurement results.Judgement results can be classified.
settings Reference: I Results Settings (Barcode+) (p.262)
Output This item can be changed if necessary.Normally, the factory default value will be used.

parameter Reference:  Output Parameters (Barcode+) (p.263)

Region Setting (Barcode+)
Specify the rectangular area in which to search for the barcodes.
Restricting the measurement area can shorten the processing time.

1. Inthe ltem Tab area, tap [Region setting].
2. Tap [Edit].

IFi:uras | .
Reciangle Edil

The figure setting area is displayed.
3. Specify the area in which to search for the barcodes.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.
4. Tap [OK].

The area to measure is registered.

- Set the region such that the number of pixels in the measurement region is 1920000 pixels or less.
- Set the measurement region such that it contains only 1 barcode.
If there is more than one bar code in the measurement region, measurement may not be performed correctly.

Measurement Parameters (Barcode+)

This item specifies the judgement conditions for measurement conditions and measurement results.
When the Teaching button is pressed, the code type and advanced settings are set automatically.

If you then tap the Measure button, measurement is executed, the detected barcode region is displayed
on the image and the measurement results are displayed as measurement value of the judgement
condition.

If measurement cannot be carried out successfully with this procedure, adjust the parameters shown
below.

1. Inthe ltem Tab area, tap [Measurement].
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2. Inthe standard setting area, set the Code type.

Heasurementi - —

L
CodeType & |EM¢-$ ﬂ]

LS
Teaching |
Datails

. Set value oy
Setting item [Factory defaulf] Description

- [JAN/EAN-8]

- JAN/EAN-8 Add-On 2

- JAN/EAN-8 Add-On 5

- JAN/EAN-13

- JAN/EAN-13 Add-On 2

- JAN/EAN-13 Add-On 5
UPC-A
UPC-A Add-On 2
UPC-A Add-On 5
UPC-E Set the code
UPC-E Add-On 2 type.
UPC-E Add-On 5

+ Code39

- Code93

- Code128

- ITF (Interleaved 2 of 5)

- Codabar (NW-7)

- GS1 DataBar (RSS-14)

- GS1 DataBar (RSS Lim)

- GS1 DataBar (RSS Exp)

Code type

3. Toteach, tap [Teaching].
The code type and advanced settings are set automatically.
4. When making the advanced settings, tap "Details" and set each item.

Delails

— ——\
Harrow bar zize : [ ?-GJ ﬂﬂ
Vide bar size : 1€.BJ {I}J
L :
I‘:_I::-.he:k digit
Heturn
N Set value _r
Setting item [Factory defaul] Description
Narrow bar size 1.5t010.0 Specify the minimum width for barcodes.
[2.0] Unit: Pixels
) . 4.0t060.0 Specify the maximum width for barcodes.
Wide bar size [16.0] Unit: Pixels
. + Checked . .
Check digit . [Unchecked] Specify whether or not to use check digits.
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5. When changing the display settings, set each item in the "Display setting" area.

I-Di-splw selling 1
I Display of decoded characlers.
Coler : [Black =l
. iize : 24Ji|ﬂ
= |
N Set value L

Setting item [Factory default] Description
- [Black]
- White

Color * Red Select the display color for character strings.
- Green

Blue
Size [1204;() 200 Set the display size for character strings.

6. When the setting has been changed, tap [Measure] in the Detail area to verify whether
measurements can be made correctly.

Test meazuring of this ibten. !' Hessure .|

=

7. Set up the judgement condition.

Judgenent condition
Chara counl : 1]

| 1

Yerification string :

1

" "#""%" iz trestod as characler dala.

Setting item Set value Description
0to 128 . .
Chara count [128] Specify the number of characters to be judged as OK.
Up to 32
Verification string | characters can be | Specify the character strings to be judged as OK.
set.

Checked: "' and '?" are handled as normal characters.
Unchecked: "' and '?' are handled as special characters.
"' Substitution for character string (with 0 or more
characters)

'?": Substitution for 1character

*'?"is treated as - Checked
character data + [Unchecked]

Results Settings (Barcode+)

Results can be classified according to the judgement results.

1. Inthe ltem Tab area, tap [Result setting].
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2. Register the character string that will be the reference for classification.

r[!lns:il'ica!iorr

:k -
Index : ]
rclus":‘ulian shring @ )
| ]
[T *#" 7" Iz treated az characler dala.
e
L ]
Setting item Set value Description
gtlr?sglflcatlon - Set the Verification string.Up to 32 characters can be set.
Checked: "' and '?" are handled as normal characters.
P l?l .
w1 is treated as Checked IU|ncheck.ed.l and '?" are handl.ed as .spec:|al characters.
*': Substitution for character string (with O or more
character data [Unchecked]
characters)
'?": Substitution for 1character

Output Parameters (Barcode+)

Select how measurement results are output to an external device.This item can be changed if
necessary.Normally, the factory default value will be used.

1. Tap [Output parameter] in the Item Tab area.

2. Specify each of the following items.

chef leck Lo oversll judcement

& 0N ' OFF
sCharacter oulput
[T Characior output
[T Error cutput
I
Output devies :
 RE-232C/RE-422  Etherrat
. Set value L
Setting item [Factory default] Description
Enables choosing whether or not the judgement
Ezﬂif;(t;to verall E?F’\Il:] results of this processing unit is reflected in the
Judg scene overall judgement.
Character output ﬁjhnecchk::ke ] Set whether to output character strings.
heck
Error output [(ijnich::ke dl Set whether to output errors.
Error output Input the character string output when there is an

character string

error.
Up to 20 characters can be input.

FZ3 Processing ltems List Manual

Barcode+ 263

Juswiainses|y H



Juswalnses|p H

Output device

- [RS-232C/RS-422]

Ethernet Set the output destination.

Key Points for Test Measurement and Adjustment (Barcode+)

The following content is displayed in the "Detail result" area as text.

D|§played Description
items
Judge Judgement result
Index Index matched as the result of comparison with the classification comparison character strings

Chara count

Number of characters detected

Character strings detected

Up to 40 characters are displayed (with a new line after every 15th character). From the 41st
character on is displayed as " --- ".

Example) Detected character strings

- 123456789012345

- 123456789012345

- 1234567890---

( O indicates a double-byte space.)

Read string

Key Points for Adjustment

Select the adjustment method referring to the following points.

When the measurement results are unstable

After teaching has been executed, the read-in character contents are different.

Parameter to Ry
be adjusted
The code type may have been detected incorrectly.
- Select the code type manually, then measure again.
- Set the Narrow bar size and Wide bar size in the Advanced setting to match the displayed barcode
Measurement | . . .
image, then execute teaching again.
- If the bars are too narrow or there is not much difference in density between the background and
the image, correct the image with filtering and execute teaching.

Measurement Results for Which Output Is Possible (Barcode+)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Character

Measurement items .
string

Description

Judgement result JG Judgement result

Decoded character count DN Number of characters detected

Index matched as the result of comparison with the classification

Index IDX . .
comparison character strings
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This is a processing item for just FZ3-H [0 [0 0 series high grade controllers.
Read in 2D codes.
Processing can also classify the read-in results.

This processing item is for monochrome only.When using a color camera, insert a color gray filter before

this processing item.If a color image is input, it is NG (incompatible image).

Used in the Following Case

- To classify with 2D codes

r -\

Example) 20 code is read and characler siing is oculpul.

438256

e o

Important

+ When FZ3-H O OO series dedicated processing items are used, processing is carried out that reduces the

processing time from the second time on. Therefore, when measuring the same image, the processing for
first time after the controller is started up may be longer than the processing time from the second time on.

the

Settings Flow (2D Code+)

The setting procedure for 2D Code+ is as follows.

Mecessary steps Optional Steps
Start
w
: : EEEEEEEEEEEEEEEEEEEEEEEN
(> Region Setting (2D code+) ) i .
b @ = = (> Results Settings (2D code+) )| -
(l" Measurement Parameters (20 code+) ) u
v @ = » (> Output Parameters (2D code+) JB
Setting completed :
v ]
Verify/Adjust results :
( Test measurement )llllllllllllllllllllllllllllll
FZ3 Processing Items List Manual 2D Code+
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List of 2D Code+ Items

Item name Description

This item is used to set up the measurement area.

Restricting the measurement area can shorten the processing time.

Reference: F Region Setting (2D Code+) (p.266)

This item specifies the judgement condition for measurement results.Set the code type and the

Measurement | number of characters to be judged as OK.
Reference: ¢ Measurement Parameters (2D Code+) (p.266)

Region
setting

Results Set the measurement results.Judgement results can be classified.
settings Reference:  Results Settings (2D Code+) (p.268)
Output This item can be changed if necessary.Normally, the factory default value will be used.

parameter Reference:  Output Parameters (2D Code+) (p.269)

Region Setting (2D Code+)

Specify the rectangular area in which to search for 2D codes.
Restricting the measurement area can shorten the processing time.

1. Inthe ltem Tab area, tap [Region setting].
2. Tap [Edit].

IFi:uras | .
Reciangle Edil

The figure setting area is displayed.
3. Specify the area in which to search for 2D codes.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.
4. Tap [OK].

The area to measure is registered.

- Set the region such that the number of pixels in the measurement region is 1920000 pixels or less.
- Set the measurement region such that it contains only 1 2D Codes.
If there is more than one 2D Codes in the measurement region, measurement may not be performed correctly.

Measurement Parameters (2D Code+)

1. Inthe ltem Tab area, tap [Measurement].
2. Inthe standard setting area, set the Code type.

Defaull sellimn i
- "
Code tyoe : [Fatabiat rix =l

.
1 . A

Galor [ETazk =l
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Set value

Setting item [Factory default] Description
Set the code type.
Code tvoe [DataMatrix] The symbol sizes that can be read in are as follows.
¥p - QRCode DataMatrix: Symbol size 48 x 48 max.
QRCode: Symbol size 41 x 41 max. (Version 6)
Set the color of 2D codes loaded.
Black code: Select this for black 2D codes on a white
Color [Black] background
- White ground.

White code: Select this for white 2D codes on a black
background.

3. Make the display settings for read-in character strings.

Display selling 1
rl_ Display of decoded characlers.
Color @ |Blatl-s d
Size ]_HJ ﬂﬂ
J
N Set value oy
Setting item [Factory default] Description
- [Black]
- White . .
Color . Red Sg(:::‘]y the color of characters displayed on the
- Green '
Blue
Size ;204;0 200 Set the display size for character strings.

4. When the setting has been changed, tap [Measure] in the Detail area to verify whether
measurements can be made correctly.

f
Tezt meazuring of this iten. !'

5. Set up the judgement condition.

Heasure ||

rdudgement condition

Chara count : 0

Yerification siring :

o

i)

Integrated quality :

[T "="'%" iz trested as characier data.

(&

Setting item

Set value

Description

Chara count

0 to 652

Specify the number of characters to be judged as OK.

Verification string

Specify the number of characters to be judged as OK.
Up to 32 characters can be set.
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Checked: "' and '?" are handled as normal characters.
. R |l7l .
w9 is treated as . Checked Il;{ncheck.ed.l and '?' are handl.ed as .speC|aI characters.
: Substitution for character string (with 0 or more

character data + [Unchecked]

characters)

'?": Substitution for 1character
Integrated quality |Oto4 Specify the integrated quality to be judged as OK.

Results Settings (2D Code+)

Results can be classified according to the judgement results.

1. Inthe ltem Tab area, tap [Result setting].
2. Register the character string that will be the reference for classification.

Clazzif icat lon
r )

Ineecx | Elaseificalion sirimg |-I

I
H
3
4
5 =
A
Index : ] i
Classif icalion sbring & 1
| =
T "#"°%° iz Lrested az character dala. |
l}" T L L LA LT LA T T R AL T LA L L L R A _I'
Setting item Set value Description
g::;mcatlon - Set the Verification string.Up to 32 characters can be set.
Checked: """ and '?' are handled as normal characters.
. hecked: ™' " handl ial ch .
" "?is treated as * Checked 'L’:lP(éuebcsti(:jtion:?‘gﬁj cha?;ecteerzr:r;d ?\?vi?r??)cclj ncwoi;aCters
character data - [Unchecked] ) 9

characters)
'?": Substitution for 1character

3. If necessary, set the display information for the "Detail result" display area.
In the grade display, the print quality parameters for 2D codes complying with ISO15415 are
displayed.

rDizplay setting for print qualily

[T Overall quslity

IE Contrast

T Hodulation

[T Fized pattarn damage
[T Decode

T Axial nonuniformity
IS Grid monuniformity

r' Uriused &rror correct ion
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Output Parameters (2D Code+)

Select how measurement results are output to an external device.This item can be changed if
necessary.Normally, the factory default value will be used.

1. Tap [Output parameter] in the Item Tab area.

2. Specify each of the following items.

rRef lect to overall judgement

& 0N ~ OFF
rCharacter output

T Charscter output

[T Errar sutput

|
Output device :
& RS-2320 RE-422 ¢ Ethernet
N Set value r
Setting item [Factory default] Description
Reflect to overall . [ON] Enables choosing whether or not the judgement
‘udaement . OFF results of this processing unit is reflected in the
Judg scene overall judgement.
. Check .
Character output . [CEJnecCh::ke ] Set whether to output character strings.
Error output [Cl:JhniChk::ke ] Set whether to output errors.
Error output Input the character string output when there is an
. - error.

character string Up to 20 characters can be input.
Output device EE;:;C/RS_QZ] Set the output destination.

Key Points for Test Measurement and Adjustment (2D Code+)

The following content is displayed in the "Detail result" area as text.

Displayed items Description

Judge Judgement result

Index matched as the result of comparison with the classification comparison character

Index .
strings

Chara count Number of characters detected

Read string Character strings detected

The display items checked in the result settings tab Grade display setting are displayed.
The grade code is displayed with a letter with numeric expression in parentheses, such as "A (4)to F

(0)".

Key Points for Adjustment

Select the adjustment method referring to the following points.
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When the measurement results are unstable

When codes cannot be read in correctly

Parameter to be adjusted

Remedy

Region setting

Check whether there are codes to read in the measurement region.

Measurement

Check whether "Code type"and "Color" has been set correctly.

Measurement Results for Which Output Is Possible (2D Code+)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Ct;.et\rr;c;ter Description
Judgement result JG Judgement result
Decoded character count DN Chara. Num
Index IDX Index. rnat.ched as thg result of comparison with the
classification comparison character strings
Integrated quality GO Integrated quality
Contrast GD1 Contrast
Modulation GD2 Modulation
Fixed pattern damage GD3 Fixed pattern damage
Decode GD4 Decode
Axis non-uniformity GD5 Axis non-uniformity
Grid non-uniformity GD6 Grid non-uniformity
Correction of error not used GD7 Correction of error not used
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I Used in the Following Case

To correct the tilting of circle measurement objects

FE:-ua|.rr'||::|l£=}|.||!t|::||::|£::a|.rﬁ|.r'|c::£: measurement while correcting the nut rotation |

features of the image inarder to define the ragistering

@ Draw a cirche to encircle the part that has the basic
conditions for faaturad pointsimeasured points.

Basad on the conditions definad on the contrallar,
inspact tha featured paints on the arcurfarence with
the pical unit, which will be registered as the refarance
pasition.

¥

'

% p— (Fealred points for the refanence position)

Refaranca imaga Input image

**x
% &

The dagree of angle is calculated by comparning the featured points of the

refarance imaga with those of tha input imaga.

e .
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Note

- The center position of the measured object should be always fixed in order to efficiently use the Circle
Angle.Prior to Circle Angle, processing items related to position correction should be performed, making the
central coordinates of the measurement object stay at a fixed position.

Example)
Modal A
MBS :Model B Register 4 positions of the measured
object as the model in order o
--- calculate the position.
Madal C

Scroll in X and ¥ according to
4-position model.

Measure featured points, and

Circle angle

calculate the Angle.
Correct ¥ Scmll with the calculated
Angle.
I

Settings Flow (Circle Angle)

The Circle Angle should be set up with the following procedure.

MNecessary Steps Optional Steps

Start
w

(» Region Setting (Circle Angle) )

Setting completed

w ( Output Farameters |Circle Angle) )

b Verify/Adjust results

[ Test measuremant J

List of Circle Angle Items

Iltem name Description
This item is used to set up the measurement area.
Redion Instead of measuring the entire input image, narrowing the measurement area shortens the
set?in processing time.If measurement results are unstable, change detection conditions as needed.
9 Normally, the factory default value will be used.
Reference:  Region Setting (Circle Angle) (p.273)
Output This item can be changed if necessary.Normally, the factory default value may be used.
P Select the measurement result coordinates and set how to handle the coordinates.
parameter

Reference: F Output Parameters (Circle Angle) (p.275)
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Region Setting (Circle Angle)

This item is used to set up the measurement area.This item specifies the measurement region for [Circle
Angle] with a circle. Ellipses cannot be set.If measurement results are unstable, change detection
conditions as needed.

Note

- When drawing the measurement region, the featured part should lie on the circumference.

OK NG

1. Inthe Item Tab area, tap [Region setting].
2. Use the Drawing tools to specify the measurement region.

Figures I | - J

® _I'_
A |

3. Inthe figure setting area, tap [OK].
The measurement region is registered and displayed in the Image Display area.

4. If necessary, set a value for each item in the "Measurement condition" area.
After changing a setting, check whether measurement can be done properly by performing an
actual measurement.

rluuuraunt zondit ion ]
Mode : m
Skipping angle : ﬂ.dﬂ 4 | 5 |
Edge pitch : ][]

| =
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Set value
Setting item [Factory Description
default]

This option compares the color difference with the surrounding pixels

h . . .
[Search] and determines the angle based on the color information.

The angle is determined based on the position of the points with a
large color difference from the neighboring pixels [Note 1].
This mode is suitable for the following types of measurement objects.

Edge

Measurement
region
Mode

The angle is determined based on the position of the points with a
large color difference from the surrounding pixels [Note 1].
This mode is suitable for the following types of measurement objects.

—NMeasurement
regicn
“"‘—-.-—""-

Specify the interval degrees for extracting points.The color of all the
points on the circumference (360 ° circumference/skipping angle)
corresponding to the set skipping angle.

Defect

Example) When the scale unit is 0.6°
Measure 600 point on this line in the pixel unit.

Skipping 0.1t0 10

angle [0.4] ——— o
“ point) —
Ui aatamnt £00
NENEL  RRRNNRNNESEER I
Calculate the color for every other point.
For the initial setting, the optimal value will be automatically set up
based on the radius of the drawn circle.
The bigger the value set, the faster the processing, but the lower the
detection angle and rotation precision.
Edae pitch 11099 Specify the spacing for calculating the color difference.
gep [10] This item is enabled only when "Mode" is set to "Edge" or "Defect".

[Note 1]: Comparison is with the pixel separated by exactly the comparison interval (the value
set in "Edge Pitch").
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Output Parameters (Circle Angle)

Specify how to treat the coordinates to be output to the external device as measurement results.This
item can be changed if necessary.Normally, the factory default value will be used.

- After setting up the measurement parameters, changing the output parameters will cause measurement results

to vary accordingly.If the output parameters have been changed, re-specify the measurement, too.

1. Tap [Output parameter] in the Item Tab area.
2. Set up each item.

Oulpul coordinabes

= AfLer scrall " Before scroll 1
Calibration
* OFF (ol 1} ‘
Set value
Setting item [Factory Description
default]
[After .
As measurement results, select whether to output coordinate values
Output scroll] . . . L
. to external devices before or after the position deflection correction is
Coordinates Before .
applied.
scroll
Select whether to reflect the calibration in the values output to the
Calibration [OFF] external device as measurement results.
- ON ON: Output the coordinates converted into actual dimensions.

OFF: Output the camera coordinate values.

Key Points for Test Measurement and Adjustment (Circle Angle)

The following content is displayed in the "Detail result" area as text.

Displayed items

Description

Judge

Judgement result

Rotation angle

Measured Angle

Center position X

Center position X of circle in measurement results

Center position Y

Center position Y of circle in measurement results

Reference angle

Angle of the circle drawn as the measurement region

Reference X

Reference position X of the circle drawn as the measurement region

Reference Y

Reference position Y of the circle drawn as the measurement region

Key Points for Adjustment

Select the adjustment method referring to the following points.
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When the measurement results are unstable

Parameter to be Remed
adjusted y
Region setting Specify a smaller value for the "Skipping angle".
When the center position of measurement objects is not fixed, add position compensation to
Measurement flow . . . ) o
the flow so that the central coordinates of the measurement objects give a fixed position.

When the processing speed is slow

Parameter to be
adjusted

Remedy

Region setting

Specify a larger value for the "Skipping angle".

Set the "Mode" to "Edge" or "Defect".

Measurement Results for Which Output Is Possible (Circle Angle)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Ch;:i‘ger Description

Judge JG Judgement result

Center position X X Center position X of circle in measurement results

Center position Y Y Center position Y of circle in measurement results

Rotation angle TH Angle of measurement results

Reference X SX Reference position X of the circle drawn as the measurement region [Note 1]
Reference Y SY Reference Y of the circle drawn as the measurement region [Note 1]
Reference angle ST Angle drawn as the measurement region

[Note 1]: Since measuring is performed at the same position every time for Circle Angle, "Center X =
Reference SX, Center Y = Reference SY".
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Compensate image

This chapter describes how to apply positional
compensation for measurement objects in the input image
in order to measure accurately.

Reference: Position Compensation (p.278)
Reference: Trapezoidal Correction+ (p.282)
Reference: Filtering (p.290)

Reference: Background Suppression (p.295)
Reference: Color Gray Filter (p.298)
Reference: Extract Color Filter (p.302)
Reference: Anti Color Shading (p.307)
Reference: Stripes Removal Filter+ (p.311)
Reference: Halation Cut+ (p.314)
Reference: Panorama+ (p.317)

Reference: Polar Transformation (p.323)
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The positional deviation of measurement objects can be corrected using measured values saved by
other processing units. Compare the measured coordinates with the reference coordinates of the
applicable processing unit, and move the image by the amount of the difference.

Used in the Following Case

Even with different positions for the same measurement object, correct measurement can still be
performed by correcting the position of the input image.There is no need to reposition the
measurement object itself.

r 1

Example) Using the searched position to perform position compensation

et G1-ABT

0.
(: Camera Image Input )

1.

( Search )
¢ Use the measurement values (searched

2
™ p measurement coordinate of X and ¥) of
(Postion C"_“Pm“m] the previous unit to modify the position

i of the measurement object

Processing Units That Can Be Combined with Position Compensation

Position compensation corrects positions according to measured values (coordinates) from the
immediately preceding processing unit. Combining the following processing units with position
compensation is effective.
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Processing unit type

Processing item name

Processing unit that performs search or matching
(called "Search processing unit" hereafter.)

Reference:  Search (p.42)
Reference: | Flexible Search (p.53
Reference:  ECM Search (p.73

Processing unit that detects edge positions
(called "Edge position processing unit" hereafter.)

Reference: k- Edge Position (p.114

)
)
Reference: I+ Circle Angle (p.271)
)
Reference: I Scan Edge Position (p.132)

Processing unit to detect the center of gravity
(called "processing unit for gravity center detection".)

Reference: I Gravity and Area (p.160)
Reference: I+ Labeling (p.172)

- When the position compensation method ( [Method]) is set to [1 unit scroll] or [2 unit scroll], position
compensation will not be performed correctly if units other than the above unit(s) are present immediately before

the [Position Compensation] unit within the scene.

For processing units that are used in combination with position compensation, set [Calibration] to "OFF" in

[Output parameter].

Region Compensation (Position Compensation)

When position compensation is set, the position is shifted by exactly the amount of the compensation,
then measurement is performed.Restricting the region in which the image is moved can shorten the

processing time.

1. Inthe ltem Tab area, tap [Region setting].
2. Use the Drawing tools to specify the measurement region.

A E—1

Filgures

LI IE]

3. In the figure setting area, tap [OK].
The range in which to perform position compensation is registered.

Scroll Method (Position Compensation)

Set the compensation method for position compensation.

1. Inthe ltem Tab area, tap [Scroll method].
2. Set the parameters.

sett ing
Helhod : [1 unit scroll =]

" ¥ith rotation
Source |mage :

" Camers image & Prev Image

Interpo|at ion @

= Mone = Bilinear
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280

Set value

Setting item [Factory default]

Description

This performs a position compensation by referring to the
coordinates measured with the search processing unit or
edge position processing unit [Note 1]immediately before
the [Position Compensation] (automatic processing unit).
This moves the image by the difference between the
measured coordinates and the reference coordinates of
the referring search processing unit or edge position
processing unit.

[1 unit scroll]

This performs a position compensation by referring to the
coordinates measured with the search processing unit or
2 unit scroll edge position processing unit [Note 1]immediately before
Method or two units before the [Position Compensation]
(automatic processing unit).

Set whichever position compensation you prefer.Set the

Calculation reference coordinates and measurement coordinates.
The image for the immediately preceding image input
(Camera image input/Camera switching) is
displayed.When position compensation has been
performed, the status returns to that from before position
Reset scroll

compensation.

If Filtering or Color Gray Filter had been performed, the
original image with Filtering or Color Gray Filter released
is displayed.

When "1 unit scroll" or "2 unit scroll" is selected as the
Checked setting method, place a check for executing position
[Unchecked] |compensation in the rotation direction in addition to the
XY directions.

With rotation

The camera input image that has not been subject to

Camera image L . . .
'mag filtering is subject to compensation as is.

Source image Images to which filtering and position compensation
[Previmage] processing are applied in units even before the "Position
Compensation" being set are the targets.

[None] Position compensation is performed in units of pixels.

This option joins more than one point with a line in order
Bilinear to find a desired approximate value.The image will
become smoother.

Interpolation

[Note 1] Reference: F Processing Units That Can Be Combined with Position Compensation (p.278)

When you choose the "Calculation” option

3. Using expressions, specify the "Reference" and "Position" which are used to determine the

position compensation.
Differences between the respective values in the "Reference" and "Position" areas give the
amount of position compensation to be performed.

Position Compensation FZ3 Processing Items List Manual



Reference

X oz [

¥ oz [

B :

cPozition

X : |

L H |

e = |

Reference:

Layout of Setting Expression Window (p.331)

Measurement Results for Which Output Is Possible

(Position Compensation)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Crzrr;(;ter Description
Judge JG Judgement result
Scroll X DX Scroll X
Scroll Y DY Scroll Y
Scroll 6 DT Scroll6
Measure X X Measured value X coordinate
Measure Y Y Measured value Y coordinate
Measurement 6 TH Measure angle
Reference X SX Reference X coordinate
Reference Y SY Reference Y coordinate
Reference 6 ST Reference angle

FZ3 Processing ltems List Manual
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Trapezoidal Correction+

This is a processing item for just FZ3-H O[O series high grade controllers.
If measurement is performed with the measurement object tilted or the camera tilted, the input image is
converted to orthogonal coordinates.

Used in the Following Case

Processing a trapezoidal image shot tilted to make it easier to inspect

Perform processing so thal a trapezoid-shaped
image: in which the chject is displayed diagonally
can be more casily inspecled

Before processing

- When FZ3-H OO0 series dedicated processing items are used, processing is carried out that reduces the
processing time from the second time on. Therefore, when measuring the same image, the processing for the
first time after the controller is started up may be longer than the processing time from the second time on.

Conversion Method (Trapezoidal Correction+)

Set the input image conversion method.

1. Inthe ltem Tab area, tap [Conv. method].
When making a new setting, you do not need to tap [Conv. method].
2. As necessary, set the parameters.

rielling
Conv. mathod [Caleulstion =

Tource image o
" Campra imnge & Prev inzge

Interpolation ;
" Nane = Bilinear
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Set value

Setting item [Factory default] Description
Set the expression used for image conversion
4-unit reference: The parameters are set referencing the
reference coordinates and measurement coordinates for
. 4unit the immediately preceding 4 units.
To set the reference position and measurement position
Conv. method reference

with 4-unit reference, it is necessary to set the
measurement position setting method to expression.To
modify the expression for the reference position and
measurement position set with 4-unit reference, select
the Expression.

[Calculation]

Camera image

Source image [ Prev image |

Set the image to be compensated.

Set the interpolation between pixels for image

None conversion.

[Bilinear] To reduce conversion time more than raise compensation
precision, set "None".

Interpolation

3. Set the reference position.

Raference pozilion

No. ['Eef coordinaies |
] 100, 100
1 1o, 300
2 300.300
] 300,100
Setling melhed : = Figure  Operation
Edit
Set value
Setting item Description
9 [Factory default] P

Set the method for setting the reference position.

When fixed value is selected, specify the vertex position
[Figure] on the image.

Operation After setting with an expression, if the setting is changed
to a fixed value, the result of the expression is reflected
as a fixed value.

Setting method

When Expression is chosen

Tap [Edit].

Reaference posilion

| Sot coordinales

1 1080000, 2000800

4 2000000, 3000000
3 200,0000, 100,000
Ho. @ 1]
—
Reference X : [To0_n00n =
Reference ¥ : [1o0_poon ._[
=)

Tap [...] and set the expression.

FZ3 Processing ltems List Manual Trapezoidal Correction+ 283

abew ajesuadwo) H



Reference: ¢ Layout of Setting Expression Window (p.331)
4. Setthe measurement position.

elldagurd pasil ieh

Mo, | Sel cosrdinates |

1] 100,100

i 100,300

? 00,500

3 300,100

Setling melhod : = Figure = Dparation

Edil
Set value
Setting item Description
g [Factory default] P

Set the method for setting the measurement position.
When fixed value is selected, specify the vertex position
[Figure] on the image.

Operation After setting with an expression, if the setting is changed
to a fixed value, the result of the expression is reflected
as a fixed value.

Setting method

abew ajesuadwo) H

When Expression is chosen

Tap [Edit].

rlleasure posilion

No. | Beb cosrdinates |
] 1000000, V0@, 0000
I 1066008, 308, 0080
i A00.0009, 300, 0000
] 3000000, ol 0000
Ha. 1}
—
Posilion X : [1en. oo _J
Pozilion ¥ : [Te0. oe00 =

Tap [...] and set the expression.

Reference: » Layout of Setting Expression Window (p.331)
5. Set the display settings as necessary.

Diselay seiling
[T Conversion image

[T Reference pos. Grgen =
[T Heasure pos. Fed -
Example of Setting

Here, the following two patterns for setting the reference position and measurement position are
described.
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Pattern 1 Pattern 2

Camera: Fixed tilt Camera: Fixed vertical
Work: No chatter Work: Chatter
Camera Camera
)
Setting item
Measurement Measurement
object object
Reference position Figure Figure
Measurement position Figure Expression
Pattern 1:

When the camera is installed tilted and there is no chatter in the work

Reference:  See the setting example (p.285) for when there is no chatter in the work

Pattern 2:

When the camera is installed vertical and there is chatter in the work
Reference: » See the setting example (p.287) for when there is chatter in the work.

Setting Example for when There Is No Chatter in the Work

Even when there is a mechanical structure and the camera cannot be installed from the front, 4-point
position information can be used to compensate for distortion in the image.

When you specify the four points used for distortion compensation and specify the positions where those
four points should be as reference positions, the parameters for distortion compensation are set
automatically.Each time a measurement is made, the distortion is automatically compensated for using
these parameters.

Crocked image

After revision
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1. Select "Figure" for the measurement position and tap Edit.

rleasure posilion

No. | et coordinates |
] oo, 100
| oo, 300
i 300,300
] 300,100

Selbing method @ | & “le'h;]:  Operation

- _—
( Edit |
%

ok

2. Specify on the image which four points whose information to use for distortion compensation.

3. Select "Figure" for the reference position and tap Edit.

cRefarence posilion

No. |$al coprd inates r
] 100, 100
1 100,300
2 300,300
3 300, 100
r )
Setling methed : M'l‘: Figure J  Operation
e
L Edit
)

4. On the image, specify which information for the positions where the four specified points should

be to use for distortion compensation.

When concrete coordinate positions are known or to measure them and find accurate positions,
it is possible to set "Expression" and substitute measurement values from other processing units.

5. Place a check at "Filtered image" in the display settings and check the image in which the

286

distortion has been compensated for.

r*":{?lw seliing
F lanversion image
(%)

T Reference pos. Green -

[T Heasure pos. Fed -

Trapezoidal Correction+
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Setting Example for when There Is Chatter in the Work

Even when there is chatter in the work during transport and error is generated in the distance to the
camera, 4-point position information can be used to compensate for distortion in the image.

Preset in other units so that when you specify the positions where the four points used for distortion
compensation should be as reference positions, the 4-point position information can be
acquired.Compensate for the distortion in the image so that the position information for the four points
aligns with the reference positions when measurements are made. With this setting, 3D position
deviation can be compensated for.

Crooked image

After revision

1. Select "Operation" for the measurement position and tap Edit.

Measure pofilion

No.  [Sel coordinates |
] V000000, Vod. 000
1 00,0008, 308, 0080
] F00.0000, 300 0000
] 3000000, 108, 0000

e e ey e
Salling mathed = = Figurs ['I': Oparation

i =

[ Edit

b

-

2. Specify with the expression which four points to use the information of for compensation.
Set the processing unit for acquiring the positions before the processing unit for trapezoidal
distortion compensation.

¢Hoasure position

No. Sal coordinates

] 1000000, 109, 0000
1 100.000@, 300, 0000
] 3000008, 308, 00&0
3 3000000, b0 0000

Ho: L]

Posilion X : [100. 0e00

-
Posilion ¥ : [100. newe __J
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3. Select "Figure" for the reference position and tap Edit.

Reference posilion

No.  |'Eef coordinates |
] oo, 100
| 100,300
2 200,300
i 00,100

i 7
Setling methed : = Figure |  Operalion
LN o — —

f Edit

h, =2

4. On the image, specify which information for the positions where the four specified points should
be to use for distortion compensation.
When concrete coordinate positions are known or to measure them and find accurate positions,
it is possible to set "Operation” and substitute measurement values from other processing units.

abew ajesuadwo) H

5. Place a check at "Conversion image" in the display settings and check the image in which the
distortion has been compensated for.

Nigplay selling
I"/—

F-‘\ - -

[ conversion imagpe

L S
[T Reference pos. Groen |
[T Heasure pos. Red -

Region Setting (Trapezoidal Correction+)

Specify as a rectangle the range for compensating in the image.
Narrowing the compensation range instead of measuring the entire input image shortens the processing
time.

1. Inthe ltem Tab area, tap [Region setting].

2. Tap [Edit].
e o

‘Fi:uras [ g

The figure setting area is displayed.
3. Specify the area in which to search for the model.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.
4. Tap [OK].

The area to measure is registered.

Key Points for Test Measurement and Adjustment
(Trapezoidal Correction+)

The following content is displayed in the "Detail result" area as text.
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Displayed items Description

Judge Judgement result

Measurement Results for Which Output Is Possible
(Trapezoidal Correction+)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Character string Description

Judgement result JG Judgement result

FZ3 Processing Items List Manual Trapezoidal Correction+ 289
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Process the images acquired from cameras in order to make them easier to measure.

Used in the Following Case

- Cutting out unnecessary background images to exclude them from the measurement region

Before Filtering After Filtering

e F

- When noise is to be removed

Before Filtering After Filtering

b o

- When the edges of marks you want to find cannot be found even though other edges have been
extracted.

r -,

Before Filtering After Filtering

Filtering Parameters (Filtering)

Treat the images loaded from the camera in order to make them easier to measure.
You can select from 10 filtering methods to match the image state.

1. Inthe ltem Tab area, tap [Filter param].
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2. Set each item while checking the image.

el sp oy
Fraszs Change dizsplay
rTarget

¥ Camers image

 Prev.unit image

fFiltering order

¥ Filtering=—+BGE

(" BGS=Filtering

Filtering setting

Filtaring : [oFF =]
Filter size : 3% CENE
rBGE levels
BGE levals @ MIN MaX
[ -
(4] |
| v
Set value
Setting item [Factory Description
default]
Through The latest image is always input from the camera and displayed.
) The image that was scanned in the immediately preceding
Display [Freeze] measurement is displayed. Images can be updated at any time
during measurement.
[Camera Filtering is applied to the images input from the camera that is set
image] before this unit ( [Filtering]) in the scene. Filtering is not performed.
Target . Filtering is applied to the images which have been processed by the
Prev. unit I . o . .
. [Position Compensation] and [Filtering] units that are set before this
image . o .
unit ( [Filtering]) in the scene.
[Filtering
Filtering — BGS] P
order . BGS — Select the sequence of background suppression/filtering.
Filtering

FZ3 Processing ltems List Manual
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Filtering

- [OFF]
- Weak
smoothing
Strong
smoothing
Dilate
Erosion
Median
Extract
edges
Extract
vertical
edges
Extract
horizontal
edges
Enhance
edges

Reference:

Select the type of filtering.
Filtering options and examples (p.292)

Filter size

[3 x 3]
+ 5X5

Select whether to use information from several surrounding pixels.
With mask size, the larger the setting value, the more of the
surrounding pixel variation that can be assimilated.

BGS levels

[0] to [255]
Reference:

While looking at your image, specify the upper and lower limits for
RGB to suppress as the background.
Background suppression level (p.293)

Filtering Options and Examples

Treat the images loaded from the camera in order to make them easier to measure.

Types of

filtering The problems to be treated Filtering description Example
Makes stable
Weak searching
smoothing Small flecks on the measurement Makes flecks less visible. possible and
Strong object stable area
smoothing measurement
possible.
. . . This filtering removes dark noise by
Dilate Dark noise exists enlarging brighter areas. Measurement
Erosion Brighter noise exists This filtering removes brighter noise by ObJ_eCt
9 shrinking brighter areas. noise removal
Edge
. Small flecks on the measurement This filtering keep the profile and weaken | positioning
Median . i
object flecks. (Accuracy is
not reduced)
Extract Due to a comparatively lower image Extracts the boundary lines of the image
edges contrast, defects are difficult to extract | (light and shade).
Extract . . . .
vertical Due to a comparatively lower image Extracts the boundary lines vertical to the
contrast, defects are difficult to extract |image (light and shade). Defect
edges inspection
Extract . . . .
. Due to a comparatively lower image Extracts the boundary lines horizontal to
horizontal - . .
edges contrast, defects are difficult to extract |the image (light and shade).

292 Filtering
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The measurement object is blurry (due
to changes such as lighting
fluctuation).

Clearly delineates the boundary lines Edge
between the light and dark in the image. positioning

Enhance
edges

Notes on Filtering Setting

If filtering is applied to the image, the area around the image frame will become unstable. When a
[Filtering] processing item has been set in the scene, ensure that measurement ranges, etc. set for other
processing items are not included in the area around the image frame.

The width not included in the measurement rage will vary depending on the mask size settings.

Filter size: 5x 5
Make settings so that a width around the image frame equal to 2 pixels is not included in the
measurement range.

The Measurement region is set within the
range with 2-pixelwidth apart from borders
* in screen(within the dotted line frame)

The 2-pixelarea adjacent to the image
frame(the gray areajis not included in the
Measurement region.

Filter size: 3x 3
Make settings so that a width around the image frame equal to 1 pixels is not included in the
measurement range.

The Measurement region is set within the
range with 1-pixel width apart from bomders
in screen(within the dotted line frame)

—>

The 1-pixelarea adjacent to the image
frame(the gray area)is not included in the
Measurement region.

When a partial scan is used to limit the load range

Set so as to not include the image loading range surroundings.
The width that will not be included in the measurement range is the same as the above. (In the following
figure, filter size:5 x 5).

[—= -
Image read

Background Suppression Level

The measurement region is set within
the range with 2-picel width apart from
barders in screenithe dotted line)

The 2-pixel area adjpcent fo the image
frameithe gray areajis not included in
the measurement region.

The images below the lower limit and above the upper limit will be set to the lower and upper limits of
brightness, respectively.

FZ3 Processing ltems List Manual Filtering 293
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Example)jlower limit: 100 upper limit: 220

Measurement object Temperature of Measurement object

| Upper limit: 220

’ Lower limit: 1 OO ’

] [
[ [Image after Background

Background Background concentration supression)

Only images with a density of 100 to 220 can be measurement objects.

Region Setting (Filtering)

It is possible to target the entire screen, but restricting the range can shorten the processing time.

1. Inthe ltem Tab area, tap [Region setting].
2. Use the Drawing tools to specify the measurement region.

Figures j ‘ ‘
SILIEIE] !

3. Inthe figure setting area, tap [OK].
The area in which to perform filtering is registered.
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Specifying a brightness range to use for measurement eliminates the section outside that range as
background.
In addition, the extracted range is converted into values of 0 to 255, so the contrast can be emphasized.

Used in the Following Case

- By extracting a specific brightness range, the contrast on the image can be improved,
unnecessary background eliminated, etc.
r 3

Example) Improving contrast

Basic concept of background suppression

Because input values from 0 to [Lower] are converted to level 0 and values from [Upper] to 255 are
converted to level 255, the background in this range is eliminated.

Together with this, only [Lower] to [Upper] from the input values 0 to 255are taken and those are
converted to output values of 0 to 255, so the contrast within this range is emphasized.

= A
!
!
/
Output !
value /
7
I
7
7
0 ¥
0 =
Inpust wvalwe

Filter Setting (Background Suppression)

This item sets the filter.

1. Inthe ltem Tab area, tap [Filter Setting].
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2. Inthe "Display" area, tap [Change display] to switch between camera image types.

296

Diselay
‘ Frasze

Change dizpl arl

The displayed contents of the Image Display area will be switched.

Set value
Setting item [Factory Description
default]
Through The latest image is always input from the camera and displayed.
Display [Freeze] The image that was scanned in the immediately preceding
measurement is displayed.

Set the background suppression level.

There are two setting methods: specifying the section in the image whose contrast is to be
emphasized or specifying the extraction range with numeric values.

For color cameras:

Suppression level

= RGE comnon
| 0] 256 ...
| >
sl = s B
€ REE individusl
R :
| } ol
|
0= [
T wiE
Gt
I | 258
L
Bt
= | '
i
FF Filtersd image
Set value
ltem [Factory Description
default]
RGB The upper and lower limits for the background suppression level are
common set in common for RGB.The range from the set minimum to the set
Suppression 0 to 255 maximum is converted to 0 to 255.
level RGB The maximum and minimum for the background suppression level are
individual independently for RGB.The range from the set minimum to the set
0to 255 maximum is converted to 0 to 255.

Background Suppression FZ3 Processing Items List Manual



For monochrome cameras:

riuppression level
Gray :
| e 255 ).
} >
il )
F Filterad image
. Set value e
Setting item [Faclory derult] Description
Gray 0 to 255 The set range is converted to 0 to 255.

4. As necessary, set the display image.

—
| P [iltered innge
LSS

Region Setting (Background Suppression)

It is possible to target the entire screen, but restricting the range can shorten the processing time.

1. Inthe ltem Tab area, tap [Region setting].
2. Use the Drawing tools to specify the measurement region.

Figures |
Reclangle

AR IED

3. Inthe figure setting area, tap [OK].
The area in which to perform filtering is registered.

Measurement Results for Which Output Is Possible
(Background Suppression)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.
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Measurement items Character string Description

Judge JG Judgement result
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Color Gray Filter

This processing item converts a color image input from a color camera into a monochrome image.
The available filters are "Primary color filter (RGB)", "Complementary color filter (CMY)", "Brightness
filter", and "HSV filter."

This processing item cannot be used with monochrome images.Such use causes a judgement of NG
(incompatible image).

Note

-+ The processing items after [Color Gray Filter] are the same as when a monochrome camera is connected.

Used in the Following Case

- To convert a color image to a monochrome image with a specific color enhanced

Example) To obtain a menochrome image with the dark red area enhanced

abew ajesuadwo) H

Filter Setting (Color Gray Filter)

This item sets the filter.

1. Inthe ltem Tab area, tap [Filter Setting].
2. Inthe "Display mode" area, tap [Change display] to switch between camera image types.

Digplay mode

Frassa Change display

298 Color Gray Filter FZ3 Processing Items List Manual



The displayed contents of the Image Display area will be switched.

Set value
Setting item [Factory Description
default]
Through The latest image is always input from the camera and displayed.
Display The image that was scanned in the immediately preceding
mode [Freeze] L
measurement is displayed.

3. Select the type of filter in the "Filter kind" area.

Filter kind
& ROB filter
 HSY filter
Setting item [Fac?tztr;//?:fea ult] Description
[RGB filter] Specify the color extraction range with R, G, and B.
Filter kind HSV filter Specify the color extraction range with hue and saturation.

When RGB is selected

4. Select the type of color filter in the "RGB filter" area.
If "Custom filter" is selected, set the "Gain (Red)", "Gain (Green)", and "Gain (Blue)" as

necessary.

HGE filter
% Red filter
 Blue filter

© Magenta filler
 Brightness f1lter(R+G48)
" Brightness f1lLer(R+2C4B)
€ Cuslos filler

Gain(Rad) :

:
GainfGreenk @ 5
Galn(Blue} : [

£ Gresn 1ilLer
" Cyan Tiltar

C Yellow [llter

FZ3 Processing ltems List Manual
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5. Select the type of filter in the "HSV filter" area.

300

Set value

Setting item [Factory default] Description
[Red filter]
-+ Green filter
Blue filter
+ Cyanfilter
RGB Filter . Magent:lzl filter This item produc.:es the same effects as using
- Yellow filter the selected optical filters.
Brightness filter(R+G+B)
Brightness filter(R+2G+B)
- Custom filter
Minimum filter
. 0.0001 to 9.9999
Gain (Red) [0.3] RGB gain values when processing with a
Gain 0.0001 to 9.9999 custom filter. The density of the color
(Green) [0.59] component increases as the value increases.
0.0001 to 9.9999 This can be set only when "Custom filter" is
Gain (Blue) 0.11] selected for RGB filter.

When you choose the HSV option

HEY filter
™ Fast = Fina
Standard Hoe : [—q |
[ 3 T
Hue range : liﬂ[lJ
| ) il
Baturation :
| 0 J-| 158 J
Al Y
2 =l
Set value
Setting item [Factory Description
default]
HSV filter Fast "Fast": The color extraction range is set only by hue.
[Fine] "Fine": Extraction is set by standard hue, hue range, and saturation.
Standard Specify the standard hue (tone) for the HSV filter. The density
Hue [0] to 359 decreases as the difference in hue from the standard hue (difference
in tone) increases.
Specify the hue range (difference in tone) of the HSV filter.The hue
10 t0 180 difference is obtained by dividing the specified hue range into 255
Hue range [90] subranges with the standard hue as the center subrange. The density
of the hue outside the hue range is 0. This can only be set when
"Fine" is selected.

Color Gray Filter
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Specify the upper and lower limits for saturation (vividness).This can

Saturation [0] to [259] only be set when "Fine" is selected.
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Extract Color Filter

The color image is extracted by color.Up to 8 ranges can be set.
However, this processing item cannot be used with monochrome images.

Used in the Following Case

- To extract an object of different color.

Example) When extracting obyects that
nclude 8 colors

Input image

Qulput image ‘

Color Specification (Extract Color Filter)

When connecting a color camera, specify the color to be measured.There are two specification methods:
specifying the color to be extracted in the image or specifying the color with the hue, saturation, and

brightness values.

This section describes how to specify colors in an image and gives an example of the procedure for

finely adjusting with numeric input afterwards.

1. Inthe ltem Tab area, tap [Color setting].
2. Place a check at [Automatic].

3. In the Image Display area, specify the color range you want to detect by dragging the cursor from

the upper left corner to the lower right corner of that area.
The color of the specified area is automatically set.

302 Extract Color Filter
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Color specificat jon zeiting

[ o =
I Jsutomat ic [T Calar inv.

Fill profile : |Hun= LJ

) I

a
we | 0L 353 [
g | oL 255 |
T X p—
Clear |
[T Excluda thiz color
BG color 2 |Bln|:l: :_J

4. As necessary, select Fill profile.

Set value
Item [Factory Description
default]

[None] The empty section in the center is not filled in.
In the measurement region, the part between the extracted-color start
point and end point in the X-axis direction is measured as having the
extracted color.Since filling is applied only to the X-axis direction, the
processing is faster than filling up holes.

Fill profile Input image Fill profile image

Fill profile
The part surrounded by the extracted color, like a doughnut hole, is
filled with the extracted color.
nput image mage after filling up hole
Filling up
N n u

5. Finely adjust the hue, saturation, and brightness if necessary.
Adjust either by adjusting on the color chart or by inputting numbers.

Item Setvalue Description
[Factory default] P
H 0to 359 Specify the color phase (difference of color hues).
S 0 to 255 Specify color saturation (difference of color saturation).

FZ3 Processing ltems List Manual Extract Color Filter
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\% 0to 255 Specify the brightness (difference of brightness).

Checked Specifying the color to be measured on the image

Automatic [Unchecked] automatically sets the hue, saturation, and brightness.

- Checked Everything other than the specified color becomes the

Colorinv. [Unchecked] | measurement target.

About color charts

plolar specif imtion selting 'I

™ automalic [ Color inw. Hue
8 Fill profils : [raene =|
3 i = I‘-\.

| =y S

8 St _...-'_l 0 |
-} .
n Brightness
Q
@
3 I
Q |
Q |
CD kuJ :“‘_I.—’

H: [ 0 |-[ [ sss

- I ™y LIN.

| Saluration

6. To specify multiple colors, place a check at "More ranges of color extraction".

¥ More ranges of color ex:raction

& Color 0 = . C Color | r
 Color 2 |  Calor 3 r
 Color 4 [  Color § r
 Color & [  Color 7 r
Setting item [Fac?titr;:I:; ult] Description
More ranges of + Checked If you place a check at this option, you can set up to 8
color extraction + [Unchecked] |colors.

7. If necessary, set the display conditions for displayed images.

[T Exclude thls coler
BG color : [E1ack =l

Dizplay gatting
Through/Freeze @  Through + Freeze

Twage kind : [all celer image =]
o Set value s
Setting item [Factory default] Description

If you place a check at this option, pixels within the HSV
range are excluded from color extraction.The priority
. Checked S . .
Exclude this color order for exclusion is that the higher color extraction
- [Unchecked] . . . L .
range numbers are given priority.This setting is disabled if
"More ranges of color extraction" is unchecked.
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The background section outside the extracted image is
[Black] filled with the specified colors.
. White The background colors that can be set depend on the
. display settings.
BG color Red When Selection color image is selected, the background
- Green
color can be set for each selected color.When All color
Blue . .
image is selected, the background color for color
extraction range 0 is used.
For Through, the latest image from the camera is always
- Through . . .
Through/Freeze [Freeze] displayed; for Freeze, the image that was scanned in the
immediately preceding measurement is displayed.
Measurement
image
[All color
Image kind image] This sets the state of the image to display.
Selection color
image
Binary image

Region Setting (Extract Color Filter)

Use a rectangle to specify the area where the model is searched.
Instead of measuring the entire input image, narrowing the measurement area shortens the processing
time.

1. Inthe ltem Tab area, tap [Region setting].
2. Tap [Edit].

IFi:uras | .
Reciangle Edil

The figure setting area is displayed.
3. Specify the area in which to search for the model.

The rectangle covering the entire screen is set. Adjust the size and position of the rectangle.
4. Tap [OK].

The area to measure is registered.

Output Image (Extract Color Filter)

Output image =ebiling

& Binary image C All color image

abew ajesuadwo) H

Set value

[Factory default] Description

Setting item

- [Binary image]

. All color image This sets the state of the image output.

Output image setting
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Measurement Results for Which Output Is Possible (Extract Color Filter)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items

Character string

Description

Judgement result

JG

Judgement result

306
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This filter eliminates color unevenness in the image.Unevenness is eliminated either by converting the
two specified colors toward the color midway between them or by converting one of the two specified
colors to approach the other.However, this processing item cannot be used with monochrome images.

I Used in the Following Case

- This is used when a work that would be expected to have uniform color has a non-uniform image

due to the effect of tilting, uneven paint, or the like.

By making the pixels of the two specified
colors the same color, color | ularities and
patterns on the workpiece are eliminated.

Befare processing
LERS LS b

SION
| VISIO

3ION Vv
¥

After processing

e

This item sets the filter.

1. Inthe ltem Tab area, tap [Filter setting].
2. In the "Display" area, tap [Change display] to switch between camera image types.

FLZL':.

Change dizplay

The displayed contents of the Image Display area will be switched.

Display

Through The latest image is always input from the camera and displayed.
The image that was scanned in the immediately preceding
[Freeze] .
measurement is displayed.
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3. The section with color contrast on the image is enclosed.
The image with the contrast suppressed is displayed.

4. Adjust the color, conversion direction, and Anti Color Shading level as necessary.
The picked up 2 colors are displayed at Color 1 and Color 2.
Fine adjustments can also be made to the R, G, and B values and on the color chart.
5

5

|“ 255_J| ml_j| zss_]

ab T |

[
R:

[ md| 255H| 265 ... |

Direction :

(Fillar param

— =

Shading level : [ u[]:]

L% Bl

F Filtersd image
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Set value
Setting item [Factory Description
default]

R
Oto
[255]

]
Color 1 Oto
[255]
B
Oto

R The sections corresponding to these colors in the region are
0to converted to the color midway between the two.

[255]
]
Color 2 Oto
[255]

B
Oto
[255]

[255] The most separate two colors are picked up from the specified region.

Select the conversion method for the set Color 1 and Color 2.
+ [ =4 ]| =+ :Color 1 and Color 2 are converted to the color midway
Direction © = between the two.

¢ —+ :Color 1 is converted to Color 2.

+ :Color 2 is converted to Color 1.

Shading 0to 255 Set the level for suppressing color contrast.
level [100] The larger this value, the less the color contrast.

5. As necessary, set the display image.

F‘I'i Itered imnge
=)

. Set value _
Setting item [Factory default] Description
Filtered image [Checked] To display the original image, uncheck
Unchecked here.

Region Setting (Anti Color Shading)

It is possible to target the entire screen, but restricting the range can shorten the processing time.

1. Inthe ltem Tab area, tap [Region setting].
2. Use the Drawing tools to specify the measurement region.

A E—1

Filgures

LI IE]

3. In the figure setting area, tap [OK].
The area in which to perform filtering is registered.
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Key Points for Test Measurement and Adjustment (Anti Color Shading)

The following content is displayed in the "Detail result" area as text.

Displayed items

Description

Judge

Judgement result

Measurement Results for Which Output Is Possible (Anti Color Shading)

The following values can be output using processing items related to results output.It is also possible to
reference measurement values from expressions and other processing units.

Measurement items

Character string

Description

Judge

JG

Judgement result

310
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Stripes Removal Filter+

This is a processing item for just FZ3-H O[O series high grade controllers.

Eliminating a striped pattern or other background makes it possible to stably extract just the defect
without it being affected by the background.

When using a color camera, insert a color gray filter before this unit.

Used in the Following Case
To eliminate vertical stripes, horizontal stripes, or a grid of stripes from the target.

Example) Eliminating the laleral stripe
background of the object

Before processing After procassing

“»

- When FZ3-H O OO series dedicated processing items are used, processing is carried out that reduces the
processing time from the second time on. Therefore, when measuring the same image, the processing for the
first time after the controller is started up may be longer than the processing time from the second time on.

Filter Setting (Stripes Removal Filter+)

This item sets the filter.

1. Inthe ltem Tab area, tap [Filter Setting].
2. Inthe "Display mode" area, tap [Change display] to switch between camera image types.

Dizplay node

Freeze Chanz= di=plaxr

F Filber=d inaze

The displayed contents of the Image Display area will be switched.

Set value
Setting item [Factory Description
default]
Through The latest image is always input from the camera and displayed.
Display [Freeze] The image that was scanned in the immediately preceding
mode measurement is displayed.
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3. Set the target image.

Tereel
i Cowera ivege i Prev.unit inags
Set value
Setting item [Factory Description
default]

Camera The camera input image that has not been subject to filtering is
image subject to compensation as is.

Target [ Prev. unit |Images to which processing is applied in units even before the
image ] "Stripes Removal Filter+" being set are the targets.

4. This sets the filter settings.

Filter Satting
Defsch brighiness : [Light =l
Pattern kind : [Normal patiern =l
N Set value L
Setting item [Factory default] Description
[Light] Set the brightness of defects to be extracted from
Defect brightness - Darkness the background.To detect both white defects and

Light and darkness black defects, select "Light and darkness".

Select the pattern design to be eliminated as

background.
Normal: Used to eliminate patterns without the
[Normal pattern] specified pattern.The pattern eliminated must be
. + Vertical stripes adequately larger than the defect to be extracted.
Pattern kind . . . : . .
Horizontal stripes Vertical stripe: Vertical stripe patterns are
- Cross stripes eliminated.
Horizontal stripe: Horizontal stripe patterns are
eliminated.

Grid: Grid patterns are eliminated

5. Set the details.
Pattern kind: "Normal pattern", "Vertical stripes", or "Horizontal stripes"

rhalail selting

Dafect zize : Iii}J
|9 — 2]

Gain : 3]
B B

Set value
Setting item [Factory Description
default]
. 3to 63 . .

Defect size 3] Specify a larger value to match the size of the defects to be extracted.

Adjust the contrast of an image after the pattern suppression.
. 110 63 . . o -

Gain 3] Specifying a larger value emphasizes the density differences within

the image.
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Pattern kind: "Cross stripes"

chelail zelling

¥ filter size : I I1J
<J J > |
Hfilter size : [ 21J
L] —¥ =]

F Background paliern
S filter size : [ 2.
| ¢ - 2]
Gaim 2 I 3 |

<] ¥ - (2]

Set value
. D o
Setting item [Factory default] escription
V filter size 31063 Set the grid pattern vertical direction width.
[21] Only for "Pattern kind" of grid
H filter size 31063 Set the grid pattern horizontal direction width.
[21] Only for "Pattern kind" of grid
Background . [Checked] Pl.ac.e a che.ck. here if t.here is yet another pattern to
attern . Unchecked eliminate within the grid pattern.
P Only for "Pattern kind" of grid
) . 3to 63 Match this size to the size of the pattern you want to
S filter size o s .
[3] eliminate from within the grid pattern.
Adjust the contrast of an image after the pattern
Gain 1t0 63 suppression.
[3] Specifying a larger value emphasizes the density
differences within the image.

Region Setting (Stripes Removal Filter+)

It is possible to target the entire screen, but restricting the range can shorten the processing time.

1. Inthe ltem Tab area, tap [Region setting].
2. Use the Drawing tools to specify the measurement region.

Figures :I }
JLIEIEY |

3. Inthe figure setting area, tap [OK].
The area in which to perform filtering is registered.
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This is a processing item for just FZ3-H [0 [0 0 series high grade controllers.

Using the characteristic that halation occurs if the lighting causes reflection within the camera, just the
wavelength of mirror reflected light is suppressed to eliminate halation

When a color image is shot with red and blue lighting used together, this converts the image into a
monochrome image with the red or blue mirror reflected light removed.

Used in the Following Case

Important

- To create a monochrome image with halation removed

[ Example) Converting an image which is it by sowrces of h
lighting from two different directions and different
wavelengths to create a menochrome image.

Befors processing After processing

B

N\ L

The lighting sources with different
wavelengths (red and blue) illuminate

the object from different angles. y

+ When FZ3-H OO0 series dedicated processing items are used, processing is carried out that reduces the
processing time from the second time on. Therefore, when measuring the same image, the processing for the
first time after the controller is started up may be longer than the processing time from the second time on.

Filter Setting (Halation Cut+)

This item sets the filter.

314

1. Inthe ltem Tab area, tap [Filter Setting].

Halation Cut+
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2. Inthe "Display" area, tap [Change display] to switch between camera image types.

Diselay

Fraszs Change dizplay |

The displayed contents of the Image Display area will be switched.

Set value
Setting item [Factory Description
default]
Through The latest image is always input from the camera and displayed.
Display [Freeze] The image that was scanned in the immediately preceding
measurement is displayed.

3. Set each item in the "Filter param" area.

¢Filter param

r *.
RE ratio : 0 |
<] } 2]

\ el e e e o re e e e e e A b -
BC+100X ) X RE{+100X )

W Filtered image

Set value
Setting item [Factory Description
default]
Adjust the balance of the red brightness and blue brightness for the
shot image.
. -100 to 100 | Specifying a larger value in the positive direction (R direction) makes
RGB ratio .
[0] the R component easier to suppress.
Specifying a larger value in the negative direction (B direction) makes
the B component easier to suppress.
0.0001 to
Gain 9.9999 Adjust the gain for compensating the brightness of the output image.
[1.0000]

4. As necessary, check the image after conversion.

~
'rl?’__l iltered imnge

=
L Set value oy
Setting item [Factory default] Description
Filtered image [Checked] To display the original image, uncheck
Unchecked here.

Measurement Results for Which Output Is Possible (Halation Cut+)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.
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Measurement items

Character string

Description

Judge

JG

Judgement result

316
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This is a processing item for just FZ3-H [0 [0 0 series high grade controllers.
Images from multiple cameras are combined into one image.
5 megapixel cameras cannot be used.

Used in the Following Case

To combine the input images from multiple cameras

i -

Examplz) Combining camera inpul images
from multiple camaras to creale
one large image.,

Camara 0 Camera 1

Batora
o
Aftar

L J
Important

+ When FZ3-H OO0 series dedicated processing items are used, processing is carried out that reduces the
processing time from the second time on. Therefore, when measuring the same image, the processing for the
first time after the controller is started up may be longer than the processing time from the second time on.

Camera Placement and Image Combination Method

Place the cameras so that the field of vision of each camera overlaps at least 1/4.
To place cameras and combine the images, we recommend using the following setting images.
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* Two line Arrangement Image
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For 2 x 2 camera placement

1. Set the camera placement.
Adjust the camera placement so that the fields of vision overlap at least 1/4 for Cameras 0 and 1,
1and 2, and 2 and 3.

Owverapping parts

KA

Camera 0 Camera 1

Overtapping C 4
| |

Camera 2 ‘ ‘ Camera 3
| |

2. Set the image combination method.
Use the X and Y parallel movement buttons in the software to adjust so that the overlapping
sections of neighboring images match.
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Camera 0 Camera 1

Camera 2 Camera 3

3. Combine the image.
Tap the feature point combination button in the software.

For 1 x 4 camera placement

1. Set the camera placement.

Adjust the camera placement so that the fields of vision overlap at least 1/4 for Cameras 0 and 1,
1and 2,and 2 and 3.

Owverlapping parts Owerlapping parts Owerlapping parts

K

Camera 0 Camera 1 Camera 2 Camera 3

2. Set the image combination method.
Use the X and Y parallel movement buttons in the software to adjust so that the overlapping
sections of neighboring images match.

Camera 0 If:amem 1 Camera2 Camera 3

3. Combine the image.
Tap the feature point combination button in the software.

Camera Placement (Panorama+)

Set the camera placement.

1. Inthe Iltem Tab area, tap [Arrangement].
2. Inthe "Display" area, tap [Change display] to switch between camera image types.

iaplay
Froeae Change dizplay ’

The displayed contents of the Image Display area will be switched.
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Set value
Setting item [Factory Description
default]
Through The latest image is always input from the camera and displayed.
Display [Freeze] The image that was scanned in the immediately preceding
measurement is displayed.

3. Set the camera settings.

anera s=lecl

i) 041 ) 04142 Cr 0414243
. Set value L
Setting item [Factory default] Description
Select the combination of cameras to combine the
images from.
[0+1] 0+1: Combine the images from Camera0 and Camera1.
Camera select + 0+1+2 0+1+2: Combine the images from Camera0, Camera1,
- 0+1+2+43 and Camera2.
0+1+2+3: Combine the images from Camera0, Camera1,
Camera2, and Camera3.

4. Setthe camera placement.

wrrang emanl

W Ore line ) Taa line
Set value
Setting item Description
ng! [Factory default] Pt
Set the camera image placement.
{1 = 4) Camera placement
‘Camera Camera Camera Camera
. 0 1 2 3
Arrangement "+ [One .Ilne]
+ Two line {2 x 2) Camera placement
Camera Camera
0 1
Camera Camera
2 3

If the configuration of the connected camera is changed, the measurement result is NG (incompatible
image).Press the initialize button and re-do the settings.
Do not set [Camera Image Input] or [Camera Image Input HDR+] after [Panorama+].
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Image Combination (Panorama+)

Set the image combination method.

1. Inthe ltem Tab area, tap [Combine].
2. Set each item in the "Position" area.

(Pozition
maE lock : .\,
@m0 OCan 1 O () Ca
-
Offset X :
} L
J 1
[ ofFset v : |
1 1
J |
N Set value o
Setting item [Factory default] Description
[Cam 0] Selec't thg cameljaf image for adjusting the
. Cam 1 combination position.
Image select Camera 0 is fixed.Adjust the combination
- Cam2 " " .
position to the position where you want to add in
- Cam3 .
Camera1 and higher.
For 0.3 megapixel cameras:
-640 to 640 [O] Adjust the selected camera image in the X
Offset X ) L
For 2 megapixel cameras: direction.
-1600 to 1600 [0]
For 0.3 megapixel cameras:
-480 to 480 [0] Adjust the selected camera image in the Y
Offset Y . L
For 2 megapixel cameras: direction.
-1200 to 1200 [0]

3. Inthe "Combine setting" area, set the combination method.

Cowbine

ombine satl ing

Detail
Setting item Description
This option combines images panoramically so that the detected feature points
Combine (same location on the object as positioned differently on the different images) line up
with each other in the combined image.
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4. Set details as necessary.

Combine zeiling

elail

Comb i ne
Top image number :

(Cam 0 @Cam 1 () O
|_ Brighinezs refarenc

® O O G

-

A

| Return

y

Set value

abew ajesuadwo) H

Setting item [Factory defaul] Description
[Cam 0] Select the number of the camera image to be displayed
Top image number | Cam 1 on top.
P 9 - Cam2 The selected number order changes the order of the
- Cam3 images.
+ Checked Place a check here where there is brightness variation
[Unchecked] |among the cameraimages.
Brightness - [Cam 0] Set the number of the camera to be used as reference for
reference - Cam1 brightness compensation.
- Cam2 The brightness of the selected camera image is used as
- Cam3 reference to adjust the brightness of the other cameras.

Restoring settings to their initial states

Tapping [Initialize] restores settings to their initial states.

5. Make the drawing settings as necessary.

raw zelting
] 1maes Trane Image input
[+ Maiching points
. Set value L
Setting item [Factory default] Description
Image frame [Lj:nhci(;k:k(gd Set whether to display the image frame.
Matching points {j:nhci(;kfk(ja] d Set whether to display feature points.

Measurement Results for Which Output Is Possible (Panorama+)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Character string Description

Judge JG Judgement result
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Wide circle and fan shape images are transformed in polar coordinates and converted into orthogonal
coordinate images.The converted image is a measurement object for processing units in later stages.

Used in the Following Case

- This is used for judging characters printed around the circumference of caps and the like.

Exampla) Label layout )

abew syesuadwon H

Important

- When using polar transformation and a position list, display with [Polar Transformation].
If the image is displayed with [Camera Image Input] or the like before the [Polar Transformation], the graphic is
not displayed correctly.

Region Setting (Polar Transformation)

Set a region enclosing the character string that is lined up along a circle.

1. Use the Drawing tools to specify the measurement region.

- !Jl,fl{')
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2. Enclose the characters in the image.

3. Inthe figure setting area, tap [OK].
The measurement region is registered and displayed in the Image Display area.
4. As necessary, set the items in the "Circle setting" area.

Circle selting

Cul out angle : |— |
1 i
e B |
Overlap & Ii | | |
Set value
Setting item [Factory Description
default]
Cut out . . ) . . .
angle [0] to 359 Set the angle for starting extraction when the figure is a wide circle.
Set the angle for overlap when the figure is a wide circle.
Overlap [0] to 180 Thg 9verlap angle indicates the end gngle of the measurement range.
This is set to measure extra overlapping from the start angle.
Basically, set this larger than the extraction angle.
0°
140°
(overlap angle)
120°

Overlap area (clipping stant angle)

5. Place a check at [Disp transferred imagel].
Displays the polar transformed image in the image window.
The vertical and horizontal image sizes (in pixels) are displayed overlapped.

Dizp =etting

W §iisp tranzierred inaze

ABCD1234-XYZ56-7.8EF 149
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Measurement Results for Which Output Is Possible
(Polar Transformation)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Character string Description

Judge JG Judgement result
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Support measurement

FZ3 Processing Items List Manual

This chapter explains how to set expressions and how to
acquire or view data.

Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:
Reference:

Reference:

Calculation (p.328)
Line Regression (p.338)
Circle Regression (p.343)
Calibration+ (p.346)

Set Unit Data (p.351)
Get Unit Data (p.353)
Set Unit Figure (p.355)
Get Unit Figure (p.360)
Trend Monitor (p.363)
Image Logging (p.375)
Data Logging (p.378)
Elapsed Time (p.383)
Wait (p.385)
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I Used in the Following Case

When changing the inspection details through use of calculation results
r ™)
Example)Calkulating the width of the measurement object

Width calculation can be performed by first calculating two edoge

positions and setting up the arithmetic expression which is used to
calculate the edge position difference.

Calculate this width
-—

Region 0 Region 1

/ \

Width = the edge position of Area 0 - the edge position of Area 1

By combining Calkulation and Conditional Branch, the following
measurement contents can be changed based on the operational result.

Set up width anthmetic axprassion

Oparational result OK

s F

When performing calculation by using the calculation results of other processing units.

Up to 8 expressions "Calculation 0" to "Calculation 7" can be set up in one single unit.

Note

+ Calculation results cannot be output to external devices when you only set up expressions. When calculation
results are output to external devices, set processing items related to results output in units after "Expression”
with flow editing. Reference: ¢ Output result (p.397)

1. Inthe ltem Tab area, tap [Setting].
2. Tap the "No." for setting up the expression from the list in the "Expression setting" area

328 Calculation FZ3 Processing Items List Manual



The number selected will be displayed below the list.

rExpression zeliing

e l Comment I Expression
i

I RIS = T

&

Ho. Ul

Comment ;|

Expression i

Result @ 0.0000

Judgesenl condition :
|-sssssssss.aaaa _J-| assssssss.ssss;J

3. Tap]...] for the Exp.

o,

Pommerd 1]

Exprasalon !

Baaulk : B DOGE

Judpsserd cordilion &
I-lll".l-l‘ill T jl O 1) J

The Setting Expression window is displayed.
4. Set up the expression.

Sub-menus that can be set in expressions depending on the processing unit are displayed.When

the sub-menu is tapped, it is added to the Exp.

FZ3 Processing ltems List Manual
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]

[2.5earch | FLNG> I
Sount 0 j BS [oa| | |-

Eorrfl.ﬂign CR
asition
Pasition ¥ i|l8]4 (]}
Angle TH

Ref .Pozition 23X
Ref .Pozilion 3Y l‘- 5 B if x
Ref . Angle 3T
Detection Point RX
Detection Paint RY 1 Z 3 =
Carrelation CROD
Fazition £00
Pazition YOO 1] . + | TJG
Angle THOO
Correlation CROM
Pazilion X01
Pasition YOI
Angle THOT
Corralation CROZ
Position %02 | o Cancel

Reference: » Layout of Setting Expression Window (p.331)
5. After setting up the expression, tap [OK].
The expression is confirmed.

Note

If an error message is displayed, please check the following points.
Unit value, numbers, function or TJG settings should be just before or just behind operator.
Operators and commas "," should not be placed at the start or end of an expression.
Operators cannot be input continuously.
TJG/Unit value/Functions cannot be input continuously.
The left and right parentheses "( )" should be used together.

Please ensure that the function argument is set.

6. Tap[...] for "Comment" and input an explanation of the expression as necessary.
7. Setup the judgement upper limit and the judgement lower limit for "Judgement condition".

M. 0

Comwert ;[ i

Enpranaion |

|

Ragalk = 00000

Judpasand eaadities &

ETTETIETEEETEN || FI0901831, 980

Setting item Set value Description

Judgement -999999999.9999 to | This is a judgement condition for the expression. Set
condition 999999999.9999 upper and lower limits for judging as OK.

8. Repeat the Steps Reference: F 2 (p.328) to Reference: F 7 (p.330) and set up the expression.

Output Parameters (Calculation)

Specifies whether or not the judgement results of this processing unit is reflected in the scene overall
judgement.
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1. Tap [Output parameter] in the Item Tab area.

2. Choose whether or not to reflect this in the scene overall judgement in "Reflect to overall
judgement" area.

Ref lect 1o overall judpement

& 0N C 0FF
Set value
Setting item [Factory Description
default]
Reflect to overall - [ON] Enables choosing whether or not the judgement results of this
judgement - OFF processing unit is reflected in the scene overall judgement.

Layout of Setting Expression Window

a b G d =)

?mm__-_
]

[2.280ren =] FLNCce

Judge 46 =
Zount G :I B3 DEL = | = SIN

ATAN

Correlation CR

Pazilion X
Posiion ¥ 7128|689 1) AMD
Angle TH

Ref.Position 53X

Cls

OR | NOT
Ref.Position 5Y 4 | 65| 6 | x ABS | MAX | MIN

SORT

X

Raf.hngla ST
Deteclion Point RY
Deteclion Poinl RY 1 2z 2 - - WD
Correlat ion CROD
Fazilion X00
Fosition YOO 0 : + [ TJG DIST
Angle THOGO
Correlat ion CROA s =

Foasilion XO1
Pazilion YOI
Angle THOI

Carrelat ion CROZ s ]

Position K02 =l

Cance| ‘

a. Expression Display Area
This area is for setting expressions. The expressions are displayed in the following manner.

[Function] [Unit Ma] [Submenu of Arithmetic Expression ]
r I | |I (]
DIST (U1.X,U1.Y,U2.X,U2.Y)
[Unit Ma] [Operator] [Numeric value]
'_Ll
U2.000"- 12028
[LInit Mol [Opermtor]  [Submenu of Expression ]

o —
Uo.JG + U1.JG
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b. Unit Area

Area where processing item values set in unit are selected.Tapping [ ¥ ] displays the unit
number and unit name that have been set up in the currently displayed scene. Select the unit and
then select items from sub-menus displayed for use in calculation.

Reference: Each process item "Measurement Results for Which Output Is Possible"

C. General Button Area

Common buttons required for editing expressions. Numbers and operators can be input here.

Button Type Description
BS i Deletes the item directly in the front of the cursor in the expression display
area.
DEL - Deletes the item directly behind the cursor in the expression display area.
Numerical Numbers will be displayed at the cursor position in the expression display
0to9 character area.The number range that can be set up is from -999999999.9999 to
999999999.9999.
Symbol A dot "." will be displayed at the cursor position in the expression display area.
— Move The cursor in the expression display area moves one space to the left.
—> Move The cursor in the expression display area moves one space to the right.
( Symbol Used to set off the numerical expression. Used in pairs with ")".
) Symbol Used to set off the numerical expression. Used in pairs with "(".
/ Operator Indicates division for real numbers.
* Operator Indicates multiplication.
- Operator Indicates subtraction.
Svmbol A comma "," will be displayed at the cursor position in the expression display
’ y area.
+ Operator Addition.
Acquires the overall judgement result for all units ahead of the unit No. in
TJG - which an expression has been set.
Reference:  Conditional Branch Settings Examples (p.390)
d. [FUNC]

Display/Hide the function button area.
e. Function Button Area
Buttons for inputting functions.

Function

Description

SIN (equation)

Calculates the sine. The returned result will be within -1 to 1.
Indicates the angle designated in the numerical expression in degrees.

COS (equation)

Calculates the cosine. The returned result will be within -1 to 1.
Indicates the angle designated in the numerical expression in degrees.

ATAN (Y-axis
component, X-axis
component)

Calculates the arc tangent of the Y-axis component/X-axis component.

The result will be returned in radians between -1 and 1.

(Example)

For calculation of the angle between the straight line that connects the centers of
gravity of area 0 and area 1 and a horizontal line

ATAN (R1.Y-RO0.Y, R1.X-R0.X)

When both operands equal 0, the result 0 will be returned and OK will display.

AND (Operand 1,
Operand 2)

Calculates the logical product.
When one of two operands is 0, calculation will return a result of 0, and for all other
cases, will return a result of -1.
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OR (Operand 1,

Calculates the logical sum.
When both operands are 0, calculation will return a result of 0 and for all other

Operand 2) cases, will return a result of -1.
Calculates the logical NOT.
NOT (operand) When the operands equal 0, the result -1 will be returned. For the rest part, 0 will be

returned.

ABS (operand)

Calculates the absolute value.

MAX (Operand 1,

The larger of two operands will be returned.

Operand 2)
MIN (Operand 1, The smaller of two operands will be returned.
Operand 2)
Calculates the remainder when dividing the dividend with the divisor.
To calculate the remainder, if the number being used is a real number, round off
. the portion after the decimal point of the real number and then execute the
MOD (divisor, . . . L .
L calculation. The result is the remainder after division of the integer.
dividend)
(Example)
MOD (13.4) - Result: 1 (the remainder when dividing 13 by 4)
MOD (25.68,6.99) --- Result: 5 (the remainder when dividing 26 by 7)
Calculates the square root.
SQRT (operand) When the operand is a negative number, the calculation result is 0. Judgement will
be NG.
Calculates the angle made by straight line that connects two points (center of
gravity/center of model).
Calculates the angle relative to the horizontal line. The returned result will be within
-180 to 180.
(Example} When calculating the angle produced by the straight
ANGL (Y-axis lines that join the gravity of Area 0 and that of Area 1
component’ X-axis A.NGL[R" M-F0.Y R1 K-RU}(} . :
component) i Tl b (Horizontal line)
Poirt 1
Point 2

When both the two operands are equal to 0, "0” will be
returned, and the judge will become NG.

DIST (X-Coordinate
of first point,
Y-Coordinate of first
point, X-Coordinate of
second point,
Y-Coordinate of
second point)

Calculates the distance between two points (center of gravity/center of model).

(Example) When calculating the distance between
the gravity of Area 0 and that of Area 1

DIST(ROX,RO.Y,R1.X,R1.¥)
The following calculation will be performed internalby.

J (R1.X-RO.X)Z+H{R1 Y-RO. Y

X (first line parameter
A, first line parameter
B, first line parameter
C, second line
parameter A, second
line parameter B,
second line
parameter C)

Calculates intersection (X coordinate) of data for two lines

(Example) For case of calculating the X coordinate of the intersection between the
lines made up of scan edge position 1 and scan edge position 2

X (U1.A,U1.B,U1.C,U2.A,U2.B,U2.C)
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Y (first line parameter
A, first line parameter
B, first line parameter
C, second line
parameter A, second
line parameter B,
second line
parameter C)

Calculates intersection (Y coordinate) of data for two lines

(Example) For case of calculating the Y coordinate of the intersection between the
lines made up of scan edge position 1 and scan edge position 2

Y (U1.A,U1.B,U1.C,U2.A,U2.B,U2.C)

Expression Usage Examples

achieved.

Perform Judgement by Combining Unit Judgement Results

Example 2: Perform judgement by combining the judgement results of unit 0 and unit 1

If a judgement of OK for both unit 0 and unit 1 is achieved, a judgement of OK for the calculation will be

rExpression setting

Juswainsesw poddng H

A -y L P G RS —

No. | Comment Expression

L@ X

Comment : |

Expreszion :

[Vo. Jesur. JC

Resull = 0.0000

Judgement condition :

[ 2.0000 ... |-

2.0000 ...

Step1: The sum of the judgement results (U0.JG, U1.JG) for unit 0 and unit 1 is set up in the expression.
The sum of adding the judgement value (1: OK/-1: NG) based on the unit 0 judgement conditions and
the judgement value (1: OK/-1: NG) based on the unit 1 judgement conditions is displayed in "Result".
Step2: The calculation result of step 1 is judged based on judgement upper and lower limits.

When "2" is specified for both the judgement upper and lower limits, the calculation judgement of OK is
achieved when both units 0 and 1 are judged as OK.

Judgement results of unit 0 Judgement results of unit 1 C_alculahon reslult Judgement
(Summation results of judgement result of
(Judgement value) (Judgement value) . .

values for units 0 and 1) expression
OK (1) OK (1) 2 OK
NG (-1) OK (1) 0 NG
OK (1) NG (-1) 0 NG
NG (-1) NG (-1) -2 NG
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Using Values of Other Expressions

Up to 8 expressions can be set in one single unit.

The value of other expressions set within the same unit can also be used.

Since expression results obtained by the expression are displayed as DOO0 to DO7 and judgement
results of expression are displayed as J0O to JO7, this is set up using "unit number calculation results", or
"U3.DO0" (results of expression 0 set up for processing item [Calculation] of unit number "3").

For the following scene settings

OiCamer s Image rpaa

1 Edge Pogition

2 Edige Poaition

BCealculston

|+ | |4

Example1: Calculate the reference position distance and measurement results distance for the
edge position and output the difference between the two.

Area of Unit 1

Area of Unit 2

—MNo. 0 Mo. 1

Comment Comment

Expression Expreszion

[PIST{UL.SX, U1, 8Y, 2. 5K, U2, 5Y) PISTiuL XUy, U2 X, U2.Y)

Rezull 1477678 Rezull 158.7031

Judgment condil ian Judgment condilion

100, 0000 |- 200.0000] | | 1080000~ 200.0000] -]

Mo, 2
Comment r
Expression

b . 000-u3.001

Substitute the operational results of
Expression 0{DO0) and Expression 1(DO1)

Set up expressions in the following manner.

Calculation 0: DIST (U1.SX,U1.SY,U2.SX,U2.SY)

This equation is used to calculate the distance between the reference positions of Unit 1 and Unit
2.

The function "DIST" calculates the distance between two points.

Calculation 1: DIST (U1.X,U1.Y,U2.X,U2.Y)

This equation is used to calculate the distance between the measurement positions of unit 1 and
unit 2.

The function "DIST" calculates the distance between two points.

Calculation 2: U3.D0O1-U3.DO0
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(Unit 3: Calculation [Calculation 1] - Unit 3: Calculation [Calculation 0])
This equation is used to calculate the difference between results of Calculation 1 and Calculation
0 in unit 3 (in this example, Operation).

Note

Calculating Order of Expressions

Equations that use the calculation results of other expressions must be set up with an expression number that is
higher than that of the substituted expression.If it is set up with a number smaller than the number of the
substituted expression, previous calculation results of the substituted expression will be inserted.

Calculating ondear

Ca lc,ullaﬁnn a
Ca lc.uliaﬁu:-n 1

i
Calculation T

Calculate the distance between the two points in the inspection region in

Cperation Formula 0: [DIST(U1.XU1LY U2X U2 Y] |

Cpertion Formula 1: [U3.DO0+120.25 ] |

When you substitute these equations with each other Since the calculation of operation

" : formula 0 is earlier than operation
Operation Formula 0: [U3.DO0+120.25
| Pe [ ] formula 1.the last operation result of

operation formula 1 will be
| Operation Formula 1: [DIST{UT X, U1.Y U2X,U2Y)) | substituted into U3 DO

Counting Number of Measurements

No. @

Comment =

Frprazsinn :

[ui. JE+i L JG

The number of measurements is counted by adding "1" to each calculation number 0.

Note

- When calculation results are cleared or the power is turned off, U3.DOO0 will return to "0" and the number of
measurements will also be reset.

Key Points for Test Measurement and Adjustment (Calculation)

The following content is displayed in the "Detail result" area as text.

Displayed items Description
Judge Judgement result
Expression0 Expression result of Expression 0
Expression1 Expression result of Expression 1
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Expression2 Expression result of Expression 2
Expression3 Expression result of Expression 3
Expression4 Expression result of Expression 4
Expression5 Expression result of Expression 5
Expression6 Expression result of Expression 6
Expression7 Expression result of Expression 7

Measurement Results for Which Output Is Possible (Calculation)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Juswainseaw poddng H

Measurement | Character oy
items = Description

Judge JG Judgement result

Data 0 DOO Expression result of Expression 0
Data 1 DO1 Expression result of Expression 1
Data 2 DO2 Expression result of Expression 2
Data 3 DO3 Expression result of Expression 3
Data 4 DO4 Expression result of Expression 4
Data 5 DO5 Expression result of Expression 5
Data 6 DO6 Expression result of Expression 6
Data 7 DO7 Expression result of Expression 7
Judge 0 Joo Judgement result of Expression 0
Judge 1 Jo1 Judgement result of Expression 1
Judge 2 Jo2 Judgement result of Expression 2
Judge 3 Jo3 Judgement result of Expression 3
Judge 4 Jo4 Judgement result of Expression 4
Judge 5 Jo5 Judgement result of Expression 5
Judge 6 J0o6 Judgement result of Expression 6
Judge 7 Jo7 Judgement result of Expression 7
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Calculates the line that generates the shortest total distance from multiple measurement coordinates
(Line Regression).
It can also calculate the intersection and angle between two lines and the distance between a line and a
point.

Used in the Following Case

Important

For computing a line and for calculating the intersection and distance of lines

F

-

- Approximate mulliple measurement

coordinates with a straight line

- Caleulate the intersection and angles
of two lines.

+ Calculate the distance from the ine

to the point

"

- Do not set processing units that perform affine transformations such as position compensation between Line

Regression and a unit that inputs for Line Regression.

338
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Function Selection (Line Regression)

Functions are selected depending on application.

1. Inthe ltem Tab area, tap [Select function].
2. Select a function.

Select funciion
& Calcylate line
 Galewlate cross point and angle of two lines

 Caleulale distance belwesn lire and poinl

o Set value e
Setting item [Fackory daruf] Description
Calculates a straight line providing the shortest distance from
[Calculate line] | multiple points (Line Regression).
Set the Line 0 tab.
- Calculate cross | Calculates the intersection and angle between 2 Line
Select pointand angle | Regressions.
function of two lines Set the Line 0 tab and Line 1 tab.
lcul . . .
Qa culate Calculates the distance between a Line Regression and a
distance .
between line and point.
point Set the Line 0 and Point tab.

Line O (Line Regression)

1. Inthe ltem Tab area, tap [Line O].
2. Set each item in the "Parameter" area.

Paramstar
Hoise cancel @ & OFF  ON
Heihod : F Mearesi unil € Caleulalion

Hunber of points :

| Y

. Set value _r
Setting item [Factory default] Description
When a check is placed at [ON], an approximate line is
. [OFF] . . : o
Noise cancel . ON found by excluding the points with large deviation among
the measured points.
Nearest unit: Calculated from data of several continuous
coordinate measurement units that were just
performed.The number of units referenced is indicated by
. the Number of points. If a unit where coordinate
[Nearest unit] . . .
Method . measurement is not performed is included in Nearest
- Calculation . . .
unit, calculation will not be performed properly and
measurement will be NG.
Calculation: Calculated from expression set up.
Reference:  When Calculation is Selected (p.340)
Number of points | [2] to 8 Setup the number of coordinate points used for
calculation.

3. Tap[OK].
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When Calculation is Selected

1. Tap[--].
Parameler
Moise cancel : & OFF Ll 1]
Method i € Nearest unit @ Exleulation]
Mumber of points @ I_?__J [_:_]
Fainl O -
X |L|I].K lJ
T [un.¥ =
Paint 1
LI [urx ]
i Uiy m
Paint 2
¥ [ ]
T: | ]

ko

-

The Setting Expression window is displayed.

2. Set up the expression.
Sub-menus that can be set in expressions depending on the processing unit are displayed.When
the sub-menu is tapped, it is added to the Exp.

Jui.x

[1.Edee Position = FUMC?>
Judge JG

Edge position X BS DEL =1 =

Edge position ¥
Reference X

Reforence SY 7 2 9 ( )

1 2 3 = 3
0 + | TG
QK Cancel
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Reference: ¢ Layout of Setting Expression Window (p.331)
3. After setting up the expression, tap [OK].
The expression is confirmed.

Line 1 (Line Regression)

"Line 1" is only valid if "Calculate cross point and angle of two lines" is selected in Select function.

- The set up method is the same as for [Line 0].
Reference: * Line 0 (Line Regression) (p.339)

Point (Line Regression)

"Point" is only valid if "Calculate distance between line and point" is selected in "Select function".

1. Tap [Point] in the ltem Tab area.
2. Tap[--].

Parameler
X:
y 2 |

.f—J"

|
=
LS A

Juswainseaw poddng H

The Setting Expression window is displayed.
3. Set up the expression.

Sub-menus that can be set in expressions depending on the processing unit are displayed.When
the sub-menu is tapped, it is added to the Exp.

Jui.x

|1.Edgs Positieon = FUNG>>
Judge JG

Edge position X Bs DEL = | =

Edga pozition T
Reference X

Reference SY 1 ] 3 ( ]

0K Cancel

Reference: F Layout of Setting Expression Window (p.331)
4. After setting up the expression, tap [OK].
The expression is confirmed.

Key Points for Test Measurement and Adjustment (Line Regression)

The following content can be confirmed in the "Detail result" area using text.
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Displayed
items

Description

Judge

Judgement result

Line Param. 0
A

Parameter A of line 0

Line Param. 0
B

Parameter B of line 0

Line Param. 0
C

Parameter C of line 0

Line Param. 1
A

Parameter A of line 1 (only displayed when calculating the intersection of 2 lines)

Line Param. 1
B

Parameter B of line 1 (only displayed when calculating the intersection of 2 lines)

Line Param. 1
C

Parameter C of line 1 (only displayed when calculating the intersection of two lines)

X coordinate of intersection (only displayed when calculating the intersection of two lines or

Cross point X calculating the distance between a line and a point)

Cross point Y Y coord'inate of iptersection (only di§played WhEI"I calculating the intersection of two lines or
calculating the distance between a line and a point)

Angle Angle between two lines (only displayed when calculating the intersection of two lines)

Point X X coordinate of input point (only displayed when calculating the distance between a line and a
point)

Point Y Y coordinate of input point (only displayed when calculating the distance between a line and a
point)

Distance Distance between line 0 and an input point (only displayed when calculating the distance between

a line and a point)

Measurement Results for Which Output Is Possible (Line Regression)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Cr;?:;cgter Description
Judge JG Judge
Line Param. 0 A Parameter A of line 0
Line Param. 0 B Parameter B of line 0
Line Param. 0 C Parameter C of line 0
Line Param. 1 A1l Parameter A of line 1
Line Param. 1 B1 Parameter B of line 1
Line Param. 1 C1 Parameter C of line 1
Cross point X CX X coordinate of intersection
Cross point Y CcY Y coordinate of intersection
Angle TH Angle between two lines
Point X PX X coordinate of input point
PointY PY Y coordinate of input point
Distance DS Distance between line 0 and input point
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Calculates the circle that generates the shortest total distance from multiple measurement coordinates
(Circle Regression).

I Used in the Following Case

This is used when calculating the center and radius of a circle.

Usa in cases in which an approximate cirele |
ig lo be calculated from mulliple
maasuremani coordinales.

L ¥

Important

Do not set processing units that perform affine transformations such as position compensation between Circle
Regression and a unit that inputs for Circle Regression.

1. Select a setting method.

arameter
Hethod : & Hearsst unit C Caleulalion

Nunber of points @ I_SEE[H

Nearest unit: calculated from the unit data of several
continuous coordinates that were just measured.The
number of units referenced is indicated by the Number of
- [Nearest unit] | points.If a unit where coordinate measurement is not

- Calculation performed is included in Nearest unit, calculation will not
be performed properly and measurement will be NG.
Calculation: Calculated from expression set up.
Reference: + When Calculation is Selected (p.344)

Set up the number of coordinate points used for
calculation.

Method

Number of points | [3]to 8

2. Tap [OK].
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When Calculation is Selected

1. Tap[--].
rParameler
othod : € Nearest unit @ Ealcuiation]
Nunber of points : [ = ;:J l_iJ
Paint 0 ~
X% Juo.x | -.]
Y [ua.y __j
Paint
K : urx -]
Y Jury -]
Foint 2
X Juz.® m
¥ Juz.v m
Paint 3
X |
YA | |
Point 4
X | |
g I
Point &
i |
o | |
Paint &
L | |
i |
Point 7
X: I |
i | ]

The Setting Expression window is displayed.
2. Set up the expression.

Sub-menus that can be set in expressions depending on the processing unit are displayed.When
the sub-menu is tapped, it is added to the Exp.

Jur.x

|1.Edee Pazition

Judge JG

Edge position X
Edge posilion ¥
Refarence SX
Reforence SY

Reference:

1 2 3 = 3
0 + | TG
0K Cancel

Layout of Setting Expression Window (p.331)
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3. After setting up the expression, tap [OK].

The expression is confirmed.

Key Points for Test Measurement and Adjustment (Circle Regression)

The following content can be confirmed in the "Detail result" area using text.

Displayed items

Description

Judge Judgement result
Central X Central X

Central Y Central Y

Radius R Radius

Measurement Results for Which Output Is Possible (Circle Regression)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Character string Description
Judge JG Judge
Central X Central X
Central Y Central Y
Radius R Radius
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Calibration+

This is a processing item for just FZ3-H O[O series high grade controllers.

Execute calibration.

A calibration parameter that corrects coordinate values is generated in this processing item.There is no
correction for area and other feature quantities.

Four actual coordinates must be indicated in order to perform a calibration.

Calibration is also available for camera image input and the calibration data from just prior to the unit
referencing calibration data becomes effective.

Used in the Following Case
When you want to set up calibration for a distorted image while performing image processing

Example) Performing comeclion of oulpul
coordinates (X, ) of cach processing ilem.

Before processing After processing

»

- When FZ3-H OO0 series dedicated processing items are used, processing is carried out that reduces the
processing time from the second time on. Therefore, when measuring the same image, the processing for the
first time after the controller is started up may be longer than the processing time from the second time on.

Please make sure the points used for calibration are not unevenly distributed in the field of view.If they are
unevenly distributed, correct calibration parameters will not be obtained. Ideally, please indicate points such that
the four vertexes of a rectangle are included in the points used for calibration.

Calibration (Calibration+)

Sets the calibration method.

Specifying Points and Setting (Point Specification)

This is a method for performing calibration by specifying arbitrary points (in pixels).
Input the actual coordinates for the specified position.Up to 9 points can be indicated.

1. Inthe "Calibration setting" area, select "Point".

Lalibration s=tling

@F:inl C:'Lalplirn
2. Tap the first point on the screen.

3. Input the actual coordinates for the specified point.
The actual coordinate input window is displayed.
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Paint
— 'uﬂ

rhclual

| u.unu@| 0. uuu[_LJ

=

|_|_ |_|_

. Set value
Actual coordinate [Factory defaul]
. 0.0000 to 9999.9999
Point X, Y [Point you tapped in the window]
Actual X, Y -99999.9999 to 99999.9999

[0]

4. Subsequently set up in the same manner.
5. Tap [Generate calibration parameters].

[elete |

Generate calibration paramatars H

The calibration parameters will be generated.

If this succeeds,
the Calibration parameter status changes from "The parameter is not generated" to "The
parameter is the latest".

If this fails,

"Failed to generate parameters" is displayed.

Setting Calibration through Sampling Measurement (Sampling)

This is a method for setting calibration based on measurement results.
Calibration parameters are calculated automatically when a registered model is searched and the actual
coordinates for that position entered.

1. Inthe "Calibration setting" area, select "Sampling".

Calibral ion satl ing

DF‘ninl @Sulplin:
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348

2. Inthe "Sampling" area, tap [Regist model].

rSamp | ing

He. | Point | Actual

1 Smarch region

| Regizt model

3. Use the Drawing tools to register the model.

-gggEi::lu I | a 4¢ o
G O

oe[x|w

feclangle

Upper left position [ 1

e i )
n

|1

L

Lower right poszition

Al

ki

0K

Canee |

4. Adjust the search region as necessary.

rianpling
No. | Foint | Actunl |
Regisi model [ Search region 1
I 1 r
Calibration+
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5. Tap [Sampling measurement].

riampl ing
Heo. | Point | Actual |

Regist model

Search rc:iunl

Sampling measuremank J

Measurement is performed.
The search result (cross-shaped cursor) is displayed in the Image Display area, and the
Sampling Coordinate window is displayed.

6. Inthe Sampling Coordinate window, enter the X and Y values.

ctual
[ :
[ 1e0.0000]-- |, [ 1000000 | j
‘ o
[I]4 ‘ Cancel
7. Tap [OK].

Point coordinates and actual coordinates are registered in the "Sampling"” area.

famnline
Man I Pring I LT I I
i L1508, 150) L100,100) u
Regisl model Search region Edit
Samp | ing measurement Dal

8. Move the object to be measured and repeat the Steps Reference: » 2(p.348) to Reference: » 7(p.349).

9. Tap [Generate calibration parameters].

Gensrate calibration paramelers M
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The calibration parameters will be generated.

alibrat ion parametar status
The paramelar is Lhe latesi.

Measurement Results for Which Output Is Possible (Calibration+)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items

Character string

Description

Judge

JG

Judgement result
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I Used in the Following Case

When you want to overwrite processing unit data while measuring
r "

Example) Adjust the search range based on the size of measurement
object.

| 0. Cameraimage

1. Edge position

2. Edge position

3. Setunit data

4 Setunitdata

4. Classification

@ [ | -

= Maasuremant the width of the measuremant object by
*1 Edge pasiton” and "2 Edge position”
+ Adjust the search range of *5 Classfication” based an this result.

e

Changa the measured X

Change the measurad X

coardinala o tha uppar lafl X coordinata to tha uppar laft X
coardinate of measuramant coordinate of maasuramant
araa in tha "5 Classification” araa in tha "5 Classification” )
.

1. Select the target unit to overwrite.

Aints sati ine 3]
“ Unit 2 [0-Tanera Twage Input .J
Dala Ho. : I ] I
Set data : [ =

2. Tap[...]for "Data No." and set the target data number.

The selected image is displayed in the image area.

FZ3 Processing Items List Manual
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ates zetiing
rUnll : 0.Cemera Image Input ll
[I'.'Ia.‘la. No. : DJD
Sel dabe : :J |

The designated data No. will be different depending on the processing item.
Reference: F "External Reference Tables" of the "User's Manual" (p.195)

3. Overwrite details are set up using an expression.

ata zetiing

Unit 3 |[I_I::l-er-: [mage Input :I

Data Wo. : DJ

[351 data :J]

L J

Reference: F Layout of Setting Expression Window (p.331)
4. Tap [OK].
The settings are finalized.

Measurement Results for Which Output Is Possible (Set Unit Data)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Char.acter Description
string
Judge JG Latest processing unit judgement result
Setting data DT Calculation result of setup data (formula)
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I Used in the Following Case

- When you want to acquire processing unit data while measuring
i )

Example) Acquire the backgmound removing level of Pocttem
prior to measurement

L!‘J 0. Camera image
L__@i] 1. Filtering
2. Get unit data
Il[I @'| ]

Chbject Unit: [Filtering]
Actuired data: "129° (lower limit of the background
remaoving level)

s .

1. Inthe "Data setting" area, tap [ ¥ ] for [Unit] and specify a target unit.

[ala zabtine
Unit : [6-5et Unit Date i]
Dsts Mo. : | 0.

2. Tap[...]for "Data No." and specify the desired data No.

Dala zetting
Unit : [¢.5et Unit Data =
Daks Ho. : [ “l_.l]

The designated data No. will be different depending on the processing item.

Reference: F "External Reference Tables" of the "User's Manual" (p.195)
3. Tap [OK].
The settings are finalized.

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.
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Measurement items | Character string Description
Judge JG The latest processing unit judgement result
Data DT Processing unit data acquired
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I Used in the Following Case

When changing the measurement area based on the measurement results
N

Example) Adjust the search measurement region based on the
results of edge position measurement.

(N Gamera Image Input

1.Edge Position

2 Conditional Branch

35et Unit Figure

4 Search

§ Result Display

fi Data Output

& & e [& [ [+ [

[Search] Before modifying [Search] After modifying
the Measurement region the Measurement region

m mndifvhul | _

L L Measurement region )

Important

- Do notinsert " Input image" processing items or " Compensate image" processing items between the " Set Unit
Figure" and the target processing unit.
Reference: [ Inputimage (p.11)
Reference:  Compensate image (p.277)

1. Select the target unit to overwrite.

rBu.h. satting

Terget unit :  [1.Edee Posilion i]
Regisher figure No. : | r:: I
Target figure :

[We. TTareet figare |

2. Tap[...] for "Register figure No." and specify a figure number for modification.
The selected image is displayed in the image area.
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356

[Dutu setting

Targel unil :

[1.Edee Position

B

e

Reglster {igurs No. :

L

L o)

Target §igure :

[(No. | Targel figure

The assignment of figure numbers varies depending on processing items. The following table

shows the register figure numbers assigned to each processing item.

Processing item

Figure No.

ltem

Search

Model Registration

Region Setting (Measurement Region Range)

Flexible Search

Model (Model 0)

Model (Model 1)

Model (Model 2)

Model (Model 3)

Model (Model 4)

Region Setting (Measurement Region Range)

Sensitive Search

Model Registration

Region Setting (Measurement Region Range)

Model - Edit

Region Setting (Measurement Region Range)

Model - Mask

ECM Search
Error model - Edit
Error model - Mask
Model Registration
EC Circle Search Region Setting (Measurement Region Range)
Model Registration
Shape Search+

Region Setting (Measurement Region Range)

Classification

Model (Index 0: Model 0)

Model (Index 0: Model 1)

Model (Index 0: Model 2)

Model (Index 0: Model 3)

Model (Index 0: Model 4)

Model (Index 1: Model 0)

oA WOWIN(~|[O|~ OOV IN|~|O||O|O|M|WOIN|~|O|~|O

Model (Index 1: Model 1)

179 Model (Index 35: Model 4)
180 Auto registration region setting
Edge Position 0 Region setting
Edge Pitch 0 Region setting
Scan Edge Position | 0 Region setting
Scan Edge Width 0 Region setting
Color Data 0 Region setting

Set Unit Figure
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Gravity and Area 0 Region setting

Labeling 0 Region setting

Labeling+ 0 Region setting

Defect 0 Region setting

Precise Defect 0 Region setting

Fine Matching 0 Model Registration

ﬁzzza;itsr: 0 Region setting
0 Model (Index 0: Model 0)
1 Model (Index 0: Model 1)
2 Model (Index 0: Model 2)
3 Model (Index 0: Model 3)
4 Model (Index 0: Model 4)

L 5 Model (Index 1: Model 0)

Model Dictionary
6 Model (Index 1: Model 1)
179 Model (Index 35: Model 4)
180 Auto registration region setting

Barcode+ 0 Region setting

2D Code+ 0 Region setting

Circle Angle 0 Region setting

g(c))i:téoennsation 0 Region setting

E?rrr’:zscl‘iil 0 Region setting

Filtering 0 Region setting

23;';?;2:21 0 Region setting

Color Gray Filter 0 Region setting

Extract Color Filter |0 Region setting

Anti Color Shading |0 Region setting

Eitl':tfr(is Removal 0 Region setting

Halation Cut+ 0 Region setting

'T?a:?lrsformation 0 Region setting
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3. Tap the target figure number for overwriting.

cData sattling

Targek wnit @

Regisler figure Mo, :

Tergel figure :

[1.Edge Pasition =l

(N B

Mo | Tareat ficurs

Vide lins

==X
=

urniagy nney
Undef ined
Undef i nad
Undef ined
Undef i ned
Undef i nad
Undef i nad

0 R e b b -

4. Tap the data name you would like to overwrite.

[neaaaas

[ ¥alue

Initial point coordinaie ¥
Tersmina| coordinale ¥
Tersmina| coordinale Y
Tidth

Initisl point coordinale & |

5. Tap [Edit] to set up the overwrite details using an expression.

|

Reference: » Layout of Setting Expression Window (p.331)

6. Tap [OK].
An area is displayed on th

Bala seliling

e image based on settings.

Targel unit : [1.Edes Position
Regialer Tlpore Ba. 1

Tarel fiqure ;

— |

Mo, | Targek figurs

Fide line
Ended ined
Wrehed ined
Wredad ined
Unded Ined
Wnded Ined
Undad ined
Undat ined

A 0 —

[¥alue

Iniiial poind goerdinats X
[aitial painl cosrdinale ¥
Terminal coardineie X
Terminal coardinaie ¥
Ridih

[

£
e

CE

Edil

358 Set Unit Figure
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Key Points for Test Measurement and Adjustment (Set Unit Figure)

The following content is displayed in the "Detail result" area as text.

Displayed items

Description

Judge

Judgement result

Target unit

Unit for setting up figures

Register figure No.

Registered figure number

Target figure No.

Target figure number

Measurement Results for Which Output Is Possible (Set Unit Figure)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement | Character —
items string Description
Judge JG The latest processing unit judgement result
il;leurr:sber of data DNO Number of data items setup
Data 0 DTO Calculation result of setup data 0
Data 1 DT1 Calculation result of setup data 1
Data 2 DT2 Calculation result of setup data 2
Data 3 DT3 Calculation result of setup data 3
Data 4 DT4 Calculation result of setup data 4
Data 5 DT5 Calculation result of setup data 5
Data 6 DT6 Calculation result of setup data 6
Data7 DT7 Calculation result of setup data 7
Data 8 DT8 Calculation result of setup data 8
Data 9 DT9 Calculation result of setup data 9
Data 10 DT10 Calculation result of setup data 10
Data 11 DT11 Calculation result of setup data 11
Data 12 DT12 Calculation result of setup data 12
Data 13 DT13 Calculation result of setup data 13
Data 14 DT14 Calculation result of setup data 14
Data 15 DT15 Calculation result of setup data 15
Data 16 DT16 Calculation result of setup data 16
Data 17 DT17 Calculation result of setup data 17
Data 18 DT18 Calculation result of setup data 18
Data 19 DT19 Calculation result of setup data 19
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Acquires and displays figures drawn by other processing units.

I Used in the Following Case

- When you want to acquire data such as coordinates from figure information
i ™)

Example] Acquiring dala from figure information
{model . measuremeant region) setin a unit,

Rectangle
i g
+ :

Circle
Radius: 250

- -

1. Inthe "Data setting" area, tap [ ¥ ] for [Unit] and specify a target unit.

Dala zalling

Unit : [0.Coners Imsge Input i]

Register figura No. @ I_DBEE

2. Tap[...] for [Resister figure No.] and specify Register figure No. you would like to acquire.

Dala z=iling

Unit : [0 Coners Tnsge tnput =]

Register figure No. : |_nE||:Eﬂ

The allocation of registered figures varies depending on processing items.

Reference: ¢ Parameter Settings (Set Unit Figure) (p.355)
3. Tap [OK].
The settings are finalized.

The following content can be confirmed in the "Detail result" area using text.

Judge Judgement result
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Target unit

Target unit which acquired figure

Register figure No.

Acquired figure number

Measurement Results for Which Output Is Possible (Get Unit Figure)

The following values can be output using processing items related to results output.lt is also possible to

reference measurement values from expressions and other processing units.

Measurement| Character oy
. . Description
items string

Judge JG The latest processing unit judgement result

Number of NUM Number of figures acquired

figures

Size of Siz Size of figures acquired (number of bytes)

figures

Type of figure N
0x0000 — Undefined
0x0001 — Point
0x0002 — Line
0x0004 — Wide line

Figure N 0x0008 — Rectangle

type FNT 0x0010 — Ellipse

(N=0to9) 0x0020 — Circle

0x0040 — Wide circle

0x0080 — Arc

0x0100 — Wide arc

0x0200 — Polygon

Set to 0 if no figures are acquired.

Figure N Figure N drawing mode

mode FNM 0: OR1: AND

(N=0to9) Set to 0 if no figures are acquired.

Data 0 to 20 of figure N
For points
0: X coordinate
1:Y coordinate
For lines
0: X coordinate for first point
1:Y coordinate for first point
2: X coordinate for second point

Figure N 3:Y coordinate for second point

data 00 to FND 00 to For wide lines

20 FND 20 0: X coordinate for first point

(N=0to9) 1:Y coordinate for first point

2: X coordinate for second point

3: Y coordinate for second point

4: Width

For rectangles

0: X coordinate for upper left point
1:Y coordinate for upper left point
2: X coordinate for lower right point
3:Y coordinate for lower right point

FZ3 Processing ltems List Manual Get Unit Figure
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Figure N
data 00 to
20
(N=0to9)

FND 00 to
FND 20

T Ok WN O

For ellipses

0: X coordinate for center point
1:Y coordinate for center point
2: Radius in X direction

3: Radius in Y direction

For circles

0: X coordinate for center point
1:Y coordinate for center point
2: Radius

For wide circles

0: X coordinate for center point
1:Y coordinate for center point
2: Radius

3: Width

For arcs

0: X coordinate for center point
1:Y coordinate for center point
2: Radius

3: Start angle of arc

4: End angle of arc

For wide arcs

0: X coordinate for center point
1:Y coordinate for center point
2: Radius

3: Start angle of arc

4: End angle of arc

5: Width

For polygons

: Number of vertexes

: X coordinate for vertex 0

'Y coordinate for vertex 0

: X coordinate for vertex 1

1Y coordinate for vertex 1

: X coordinate for vertex 2

'Y coordinate for vertex 2

19: X coordinate for vertex 9
20:Y coordinate for vertex 9

Set to 0 if disabled or no figures are acquired.
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Enables the history of the measurement results to be displayed on the monitor.

Used in the Following Case

When you want to prevent repeated occurrences of failed product

~

'’

4591 (NN = ._I—

 Judgmant uppar limit

Limnits of warning (upper limi)

— Limils of warning (lowar limit)

— Judgmant lower limit

e

By salting up tha Warming range, “Warming” massage can ba
displayad o safaguard against frequant NG massaga, which
will than ba fad back la the pracading procass.

When you want to analyze the cause of NG

B
g

:

Digplays the meagurad value vs time
characteristic.

List of Trend Monitor Items

Select the measurement value to be displayed on the trend monitor.

Measurement Reference: + Measurement Value (Trend Monitor) (p.364)
Display Specify the display range.You can scroll the display range of a graph up and down or zoom in/out.
range Reference: » Display Range (Trend Monitor) (p.364)
Set the conditions for deciding when measurement results are judged as OK, and set the warning
Judgement | range for issuing a caution before there are many NG occurrences.
Reference: F Judgement Conditions (Trend Monitor) (p.367)
History Display measurement history.
display Reference: + Measurement History Display (Trend Monitor) (p.368)
Data save Save the measurement results recorded in the trend monitor to USB memory.
Reference: ¢ Data Save (Trend Monitor) (p.371)
This item can be changed if necessary.Normally, the factory default value will be used.
Output . . .
parameter Specify whether to reflect the judgement result to the overall judgement of the scene.

Reference: ¢ Output Parameters (Trend Monitor) (p.372)
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Measurement Value (Trend Monitor)

Select the measurement value to be viewed on the trend monitor.
One item can be displayed for each trend monitor unit.

1. Tap [Measurement] in the Item Tab area.
2. Inthe "Expression" area, tap [...] in "Measurement data".

Expresszion
Measureneni data : 00000

The Setting Expression window is displayed.
3. Measurement values to be monitored are set up using an expression.

Select a unit number processed before [Trend Monitor]. Even if the unit number after [Trend
Monitor] is selected, the graph will not display.

Expresszion

Heazurensni deta : i.a000

UB. X : I The exprassion is diplayed

Reference: F Layout of Setting Expression Window (p.331)
4. Set up number of items to save as necessary.

Husber of saving =eliing

Number of =aving : 1000 [3)
Setting item | Set value Description
: 5[:)880] Set the number of measurement values to save.
Number of A maximum of 5000 items can be displayed on the main screen.
. - 10000 . . . .
saving . 50000 Measurements that exceed 5000 items are displayed using toggling of
- 100000 | P39

Trade offs between number of items saved and the controller performance include the following.
Increasing the number of items saved delays display processing and affects measurement interval.
Please confirm measurement interval prior to performing set up.
There is a difference in amount of memory used of approximately 2 MB between 1000 items and
100000 items.
Please confirm the amount of memory remaining prior to performing set up.

Display Range (Trend Monitor)

If what you want to see is not on the screen, scroll the graph up and down or zoom in/out.
Also, items displayed horizontally can be toggled.
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1. Inthe ltem Tab area, tap [Display rangel].

A graph is displayed in the Image Display area.

Featarenert Citolsy raace Jadrement Fizlars dizsley Dute mave Sk s er
sChangs diselup rangs
e OBRGEED 000
Nax [ verweReit. were
Mis = r CRRRANNAN, ARE
1] ; coooo-
LETL Tuoum =
4 L
tnit (X211
[
Dimley Fussar o 5 =
Blupiey Aesks - | ani Pl =
" -RRRREEEG e
g rvm g
= EnablE OB T T T e
Groae i vasber | I
J— [T (A ] Mean. ceumd ! I
i (A 1] D gaeark = I
St aeeiabicn @ .00 MO aaark o I
Plas [ 1) Warming cosmd =
Crask medgad lon Plas & [ 1) Yinld = .01
o T— Nearags ©.0300
Wises & : [ 1)
¥ Hiviars Wisss B : (X

LERTS | [ 3 Canczel

Note

If the window is entered after measurement is performed a few times and [Default] is tapped on, a

display range suitable for these measurement values is automatically set.

Unit : 1u.nunnJ
[ Deaf ault ﬂ
—_—
o Set value r
Setting item [Faclory defaut] Description
Max -999999999.9999 to Sets the upper (highest value) and lower (lowest
Min 999999999.9999 value) sections of the graph.
Move I Moves up and down the graph itself.
Change |Zoom I Zooms the graph itself in and out.
display .
range Sets the amount of variation generated when the
Unit 1 to 1000000.0000 up/down buttons for moving or zooming in/out are
pushed.
If several measurements have already been
Default |- made, an optimal display range is automatically
set based on the measurement results.
[Last 200]
Last 1000
Display number of Last 5000 Selects the number of items displayed in the
cases Last 10000 horizontal direction on the graph.
Last 50000
Last 100000
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Draws a rectangle that shows the maximum and
. [Checked] minimum of measurement data for every set
number of items.
Unchecked Thi bl iewing th . d mini
Enable grouping . is ena. es viewing the maximum and minimum
in a section at a glance.
?55 5000 Sets the number of items that can be grouped.
Move
not displayed

Zoom

w

1500000 o
450000
Linalnnnly /
Disp.200

Example: Enlarging a part where measurement results were unstable

Enlange this part

Disp. 200

Horizontal

366 Trend Monitor
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200 results displayed 1000 results displayed

-

| | © Disp:200 T ' Disp.1000

R 1 scale = 50 results. ——

Judgement Conditions (Trend Monitor)

Sets the warning range for prompting caution before large numbers of NGs occur as well as OK/NG
judgement conditions.

MG
Judgment upper limit ——l_ T Warning

Limits of warning
(upper limit)

Limits of warning ——t—— [ _‘l
(lower limit) J— l

Judgment lower limit — Warning

NG

Note

Juswainseaw poddng H

- When a warning occurs, the message "Warning" is displayed on the screen.
Notification that an alarm has occurred can also be output to external devices if output-related processing units
such as "Parallel Judgement Output" are used to set an arithmetic expression to output measurement results
(warnings) from the trend monitor.

1. Inthe ltem Tab area, tap [Judgement].
2. Set up the judgement condition.

rdudpemanl

Uppsr : 599993993, 9999 .|
<] ]

Lower : -939999399.5959 .|
£

— Daf sl b

W Referred max f win of indication rangs

"
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Set value

Setting item [Factory default] Description
-999999999.9999 to
Upper 999999999.9999
: Specify the range where the measurement result is
Lower -999999999.9999 to judged to be OK.

999999999.9999

Referred max

/ min of - [Checked]
indication Unchecked
range

When checked, the judgement range that can be set
with the upper and lower values becomes the same as
the max. and min. values set in [Display range].

Note

Unil :

[ Default |

If the window is entered after measurement is performed a few times and [Default] is tapped on, optimal
judgement conditions including maximum and minimum measurement values are automatically set.

100000 o |

I'\

-

Juswainsesw poddng H

3. Inthe "Warning" area, specify values for "Upper" and "Lower".
The setup method is the same as the setup method for the "Judgement" area.

Farning

Upper :

Sl

Lower ;

s

¥ Referred wax / min of indicallon range

333999998, 8359 . |

=39339998%, 8339 . |
2]

Default

.. Set value L
Setting item [Factory default] Description
-999999999.9999 to
Upper 999999999.9999]
[ : Specify the warning range for encouraging caution
Lower [999999999.9999] to before frequent occurrence of NGs.
999999999.9999
Referreq When checked, the judgement range that can be set with
max / min of - [Checked]
e the upper and lower values becomes the same as the
indication Unchecked . . .
range max. and min. values set in [Display range].

Measurement History Display (Trend Monitor)

Displays measurement history.

1. Tap [History display] in the Item Tab area.

368 Trend Monitor
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2. Tap judgement displayed in the "Measurement history" area.

icasurement history

Judge I Caunt I Yalus [ Tims |
WG 174 ~1.0000 THIBL!
HG 173 =1.0000 18:21:34
HG 172 =1.0000 18c21:34
HG 1" =1.0000 14020054
HG 17 =1.0000 19:20:34
NG 163 =1.0000 13:20:04
NG 163 =1.0000 13:20:84
LH 187 -1.0000 19:20:04
HG 166 -1.0000 19020034
NG 165 =1.0000 19:20:34
NG 164 =1.0000 19020034
HG 163 =1.0000 18:21:04
NG 162 =1.0000 18221534
HG 161 =1.0000 1a:21:34
HG 160 =1.0000 18:21:34
HG 153 -1.0000 18:21:34
RG 158 =1.0000 18c20:34
HG 157 =1.0000 18:20:34
NG 158 =1.0000 14020034
NG 165 -1.0000 13:21:98
RG 154 =1.0000 1g:20:88
NG 163 -1.0000 18:20:33
NG 162 =1.0000 19:21:33
HG 161 =1.0000 19:20:33
HG 150 =1.0000 19:20:33
HG 143 =1.0000 18:21:33
HG 148 =1.0000 18:21:33
HG 147 =1.0000 18020098
HG 146 =1.0000 18c21:43
HG 145 =1.0000 18z21:39%
HG 144 =1.0000 18:21:33
HG 143 =1.0000 1821298
m 145 AT ifediegy
IR

The measurement values and time are displayed.
In the Image Display area, longitudinal lines displayed at NG positions in the graph show where
NG have occurred.

Ll

Dip. 200

3. Set up afilter as necessary.

illering
Judee : Crann Crbaly 08 @ Only NG
Sort order : |Count descending =l
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. Set value "
Setting item [Factory default] Description
- Al .
Judge . Only OK ii(:tslet]hgéudgement results that are
- [Only NG] played.
- Count ascending
Sort order -+ [Count descer?dlng] Sets the sort order for the judgement
- Value ascending results to display.
- Value descending
4. Sets up a display graph as necessary.
raph selection
El Trendgraph
Cl Hislogram
. Set value .
Setting item [Factory default] Description
The vertical direction shows measurement values and
horizontal direction shows number of items.
This is convenient for showing time elapse and changes
in measurement.
[ Trend graph]
S0 In P P
I rl ‘[ T f
[ 4 / |
N i 4 |II |JII II' ‘1"-1 /
: ! I|II _|I -"1_ -
S O
QuD00
8 ! ; e 20
Graph selection
The vertical direction shows number of items and
horizontal direction shows measurement values.
This is convenient for showing distribution.
-l
Histogram
Lali i ::'.t:'.i.'l':l:l
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Data Save (Trend Monitor)

The measurement results recorded in the trend monitor can be saved in the USB device. Since the data
can be saved in CSV format, it can be edited on the PC.

The data to be saved includes all the statistical data, the value and time stamp when NG occurs (up to
36 items) and the measurement result on the graph (up to 1000 items).Up to 100000 items of
measurement results can be saved in extended format. The format is as follows.

Data is parilioned using commas.

<max value=, <min value>, <mean value>, <standard devialion=, —  Statistical data

=number of Measurements>, <number of NGs=, =number of alarms=

0. <NG measured value, latest> <Timea> Latest NG errdr |

1. =NG measured value, < 1 piece> <Time> + 1 NG arrar prévious

2. =NG measured value, < 2 pleces=> <Time= 2 WG emors previaus) M easurement
results du rII'|E|
MG efrors

measured value, < 35 piecas> <Tima> 35 NG ateors provioiss

0. <measured value + Latest o

1 <measured value,< 1 piece> 1 pravicus o

d raph

2 <measured value,< 2 pieces> 12 previous rI'EaF;.IJI'EmEI'l‘l
results

999 <maasured valus, < 959 piscas> 099 pravious

Juswainseaw poddng H

Please insert USB memory first before saving data.
For the USB connection position, see the Instruction Manual.

1. Inthe ltem Tab area, tap [Data save].
2. Specify format in the "Save setting" area.

Save selling
File formal : & ibandard format

C lxbendsd format
s}

Save

Standard format

Line Text Description
<Maximum>, <Minimum>, <Average>, <Deviation>, -
1 . Statistical data
<Count>, <NG count>, <Warning count>
2
3 0, <NG measured value,latest>, <Time> Last NG
4 1, <NG measured value,<1 piece>>, <Time> Last 1 NG Measurement
results when
5 2, <NG measured value,<2 piece>>, <Time> Last 2 NG NG occurs
: (Max: 36
38 35, <NG measured value,<35 piece>>, <Time> Last 35 NG |items)
39
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40 0, <measured value,latest> Last
41 1, <measured value,<1 piece>> Last 1 Measurement
42 2, <measured value,<2 piece>> Last 2 result
(Max: 1000

- ; items)
1039 999, <measured value,<999 piece>> Last 999
Extended format

Line Text Description

<Maximum>, <Minimum>, <Deviation>, <Plus 30>,
<Plus 6>, <Average>, <Minus 0>, <Minus 30>,

<Count>, <OK count>, <NG count>, <Warning count>, Statistical data

<Yield>
2
0, <judgment result,latest>, <measured value,latest>,
3 ) Last
<Time>
i < i >> <
4 1., <Judgmen.t result,<1 piece>>, <measured value,<1 Last 1 Measurement
piece>>, <Time>
. . result
5 2: <Judgmen.t result,<2 piece>>, <measured value,<2 Last 2 (Max:
piece>>, <Time> 100000
: items)
100002 99999, <judgment r.esult,<99999 piece>>, <Last 99999 Last 99999
Measurement>, <Time>

Note

The default for the file name is the data save date (example: 0410.csv).If it is half-width alphanumeric
characters, it can be changed arbitrarily.

3. Inthe "Save setting" area, tap [Save].
The data is saved to USB memory.

Output Parameters (Trend Monitor)

Specifies whether or not the judgement results of this processing unit is reflected in the scene overall
judgement.
1. Tap [Output parameter] in the Item Tab area.

2. Choose whether or not to reflect this in the scene overall judgement in "Reflect to overall
judgement" area.

Hef lect Lo overall judgement
= 0H  OFF

Set value
Setting item [Factory Description
default]
Reflect to overall - [ON] Enables choosing whether or not the judgement results of this
judgement - OFF processing unit is reflected in the scene overall judgement.
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Key Points for Test Measurement and Adjustment (Trend Monitor)

The following

content can be confirmed in the "Detail result" area using text.

Displ oy
.Sp ayed Description
items
Judge Judgement result
Measurement | Latest measured value
Max Max. measurement value during recording period
Min Min. measurement value during recording period
Standard L . . .
o Standard deviation for measurement values during recording period
deviation
Plus 30 Average of measurement values during period recorded + standard deviation of the measurement
values x 3
Plus & Average of measurement values during period recorded + standard deviation of the measurement
values
Average Average value for measurement values during recording period
Minus o Average of measurement values during period recorded - standard deviation of the measurement
values
Minus 30 Average of measurement values during period recorded - standard deviation of the measurement
values x 3
Measurement . _—
Measure count since the beginning of measurement
count
OK count Number of measurements since starting to make measurements - NG count in number of
measurements
NG count Number of NG occurrences within the measurement count
Warnin . I
9 Warning count within the measurement count
count
Yield OK count in number of measurements / Number of measurements since starting to make

measurements

Measurement Results for Which Output Is Possible (Trend Monitor)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.
Measurement| Character oy
. . Description
items string
Judge JG Judgement result
Measurement | DT Latest measured value
Warning WN Existence of warning occurrence
Maximum MX Max. measurement value during recording period
Minimum MN Min. measurement value during recording period
Deviation DV Standard deviation for measurement values during recording period
Plus 30 AP3 Average of measurement values during period recorded + standard deviation of the
measurement values x 3
Plus & AP Average of measurement values during period recorded + standard deviation of the
measurement values
Average AV Average value for measurement values during recording period
Minus o AMA Average of measurement values during period recorded - standard deviation of the
measurement values
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Average of measurement values during period recorded - standard deviation of the

Minus 30 AM3
measurement values x 3
M t . -
C(;ejstjremen MC Measure count since the beginning of measurement
Number of measurements since starting to make measurements - NG count in
OK count ocC
number of measurements
NG count NC Number of NG occurrences within the measurement count
Warning wcC Warning count within the measurement count
count
Yield YD OK count in number of measurements / Number of measurements since starting to

make measurements
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Image Logging

This is used when saving measurement images to on-board memory, RAMDisk or USB memory.

This enables preparation of logging conditions using an expression and is more flexible than the system
image logging conditions settings.

However, the settings of this unit are enabled if "None" is set on the [Logging setting] of the main screen
[Measure] menu.

If settings that perform image logging for multiple units during measurement are executed, the last
settings executed are enabled.

Used in the Following Case

This is used when saving logging images under specific conditions.

—E_ O
UsB memoﬂ\
device

]

Controller

- If several image logging units are set in the flow, saving is performed based on the last image logging conditions
executed.

Logging Conditions (Image Logging)
Indicate the image to perform logging for.If 4 cameras are connected, image logging is performed for 4
cameras each time.

1. Tap [Logging condition] in the Item Tab area.
2. Set the logging conditions.

phetisag
% Nama & Daly M © 4

Set value
Setting item [Factory Description
default]

- [None] |Noimages are saved.

. Saves images only if an NG occurs.If an NG occurs downstream from
Loggllr?g - Only NG | the image logging processing unit, image logging is not performed.
condition Insert image logging as close to the end of the scene as possible

- All All measured images are saved.

3. When "Only NG" is selected, tap [...].
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The Setting Expression window is displayed.
4. Logging conditions are set using an expression.
Reference: » Layout of Setting Expression Window (p.331)
5. After setting up the expression, tap [OK].
The expression is confirmed.
6. Set up the judgement upper limit and the judgement lower limit for "Judgement condition".

N Set value e
Setting item [Factory defaul] Description
Judgment ;399999999'9999 This is a judgement condition for the expression. Set
condition 999999999 9999 upper and lower limits for judging as OK.

Save Destination (Image Logging)

Set the logging images save destination.
Enabled when "Save to memory + file" is selected as the save destination in the system image logging
settings.

LR |

B foldar fane !

Prediz !

Set value
Setting item [Factory Description
default]
Designates sub folder names.Creates a sub folder in the save destination in system
Sub folder logging settings.
name i The following characters cannot be used for designating a file name.

¥/:*2"<>|

Sets the prefix for the save file name.

The set character string is added at the beginning of the name of the save file.
Prefix - If the system logging settings designate a prefix, the file name is set to [prefix
designated by image logging] + [prefix designated by system logging settings] +
image logging file name.

Key Points for Test Measurement and Adjustment (Image Logging)

The following content can be confirmed in the "Detail result" area using text.

Displayed items Description

Judge Judgement result

Expression Calculation result of conditional expression

Measurement Results for Which Output Is Possible (Image Logging)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

376 Image Logging FZ3 Processing Items List Manual



Measurement items Character string Description
Judge JG Judgement result
Data D00 Conditional expression data
Judge Joo Conditional expression judgement
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This is used to save measurement data in storage or USB memory.

I Used in the Following Case

When performing analysis using measurement data

r e

Logging is performed for measurement results and these are read into
an external device such as a PC.

Example: Analysis using Excel statistical processing
%)

R EEEEEEE R E-

., F

Important

- Insert data logging as close to the end of the flow as possible.If "Only NG" is selected in logging timing
conditions and an NG occurs after the data logging processing unit, it will not be logged.

-+ Setting data logging settings to save [Image logging] makes simultaneous confirmation of measurement data
and image data convenient.
Reference:  "User's Manual", "Setting Logging Conditions [Logging setting]" (p.84)

Indicate the data to perform logging for.Logging can be performed for up to 8 data using one "Data
logging" processing item.

Note

- If you want to perform logging for 9 or more data using one record
Reference: | Additional Explanation (Data Logging) (p.381)

1. Inthe ltem Tab area, tap [Setting].
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2. Inthe list, tap the output No. for which the expression is to be set.

shulaul dulls

18 Tlemreni [Efrasnion

.|f|b|ﬂ|3t|

W B

Comamrd

Edpragdios |
[

Reacit = B.00dd

The selected output No. is displayed under the list.
3. Tap[...] for the Exp.
The Setting Expression window is displayed.
4. Logging target data is set up using an expression.
Reference: F Layout of Setting Expression Window (p.331)
5. Input "Comment" as necessary.

6. Repeat steps Reference: + 2(p.379) to Reference: » 5(p.379) and set up the output contents for each output number.

Output Format (Data Logging)

Sets the output format for logging data.

1. Inthe ltem Tab area, tap [Output format].
2. Set up each item as necessary.

rlubpul setling

File name : [dstalos.cav 3
Digits of integer [0 =] pisits
Digits of decimal : [ =] visits
Meazuresent 1D : & dvailable  © Hone
Minus = [ Co8
0 suppress : © dvailable & Hone
Field separator @ IEo-u vl
Recard separator @ CRLF -
A Set value e
Setting item [Factory defaulf] Description
File name datalog.csv Half-width alphanumeric characters are used for File

name.

Specify the digits of the integer part including the sign.
For positive numbers, the plus sign is not output.
Digits of Integer 1to[10] Example

Setting: 4 digits, Data: -5619

-999 is output.
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Specify the number of output digits in the decimal part.

Digits of Decimal | 0 to [4] When 0 is selected, the decimal digits will be rounded off.

Select whether to output the measurement ID at the head
of the output data.

Measurement ID : measurement time
YYYY-MM-DD_HH-MM-SS-MS

(YYYY: Calendar, MM: Month, DD: Day, HH: Hour, MM:
Minute, SS: Second, MS: millisecond)

[Available] Example

None Measurement time: 11:10:25.500 AM, December 24,
2007, the measurement ID is
"2007-12-24_11-10-25-500".

Since the file name of the logging image also includes the
same measurement ID, confirmation of the measurement
data and image data can be performed with the
measurement ID.

Measurement ID

. [] Select what is displayed in the sign column for a negative
Minus
number.
Select the method for adjusting when there is a blank to
the left of the output data.
Available: Insert 0 into the blank digit space.
. None: Insert a space in the location with no character.
+ Available
0 suppress [None] Example
When integer section setting: 5 digits, decimal section
setting: 3 digits, data is 100.000
Available: 00100.000
None: _100.000 (_ represents a space)
- OFF
[Commal]
Field separator - Tab Select the separator for output data.
- Space
- CR+LF
- OFF
- Comma
Record separator - Tab Select the separator each time data is output.
- Space
[CR+LF]

Note

- The actual data output is in the ASCII format with the following type of header added.
Measurement 1D,Datal Data N + delimiter

Measurement time : YYYY-MWM-DD_HH-MM-55-

(YYYY: Calendar, MM: Month, DD: Day, HH: Hour, MM: Minute, SS: Second, MS: millisecond)
Example)
Measurement time: 11:10:25.500 AM, December 24, 2007

Measurement ID is "2007-12-24_11-10-25-500".
Logging timing and saving destination
Reference:  "User's Manual" "Logging Measurement Values and Measurement Images" (p.82)
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Additional Explanation (Data Logging)

When 9 or More Data Items Are Output as One Record

Up to 8 Value can be output with one [Data Logging] Processing Item. When 9 or more data items are to
be output as 1 record, perform settings in the following manner.

Registers two or more [Data Logging] units in one scene.(*1)
Set [File name] of [Data Logging] so that it is identical.(*2)
This prepares set up to attach "Record separator (CR+LF)" to the end of all data output.(*3)

Example) When outputting the coordinate data for 12 points acquired in two "Search" of
measurements performed on substrate arrangement in 1 record.

0. Camera Image [nput
1. Seamch

(Search position X, Y, Search angle TH, Reference SX, 5Y, Ref.

Angle 5T)
2. Seamrch

(Search position X, Y, Search angle TH, Reference SX, 5Y, Ref.

Cutput record:

YYYY-MM-DD_HH-MM-S5-MS XY TH,SX.5Y 5T, %Y. TH,S% 5Y, ST+ CR+LF

=1

15et up more than “data logging”
UInit in one scens

I
Data of Unit 1

[
Data of Unit 2

Unit 3 [Data logging] setting details Unit 4 [Data logging] setting details Remarks

<Condition setting> <Condition setting>
(*2)

Output Destination Output Destination Make the path

. datalog.csv . datalog.csv i

(File name) (File name) and file name
the same.

Integer 8 Integer 8

Decimal 3 Decimal 3

Measurement ID ON Measurement ID ON

Minus - Minus -

0 suppress OFF 0 suppress OFF

Field separator Comma Field separator Comma
(*3)
Set "Record
separator

Record separator Comma Record separator CR+LF (CR+LF)"in
unit 4 which
contains the
last data

<Output data> <Output data>
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Calculation 0. U1.X (Search position X)
Calculation 1. U1.Y (Search position Y)
Calculation 2. U1.TH (Angle 8)
Calculation 3. U1.SX (reference X)
Calculation 4. U1.SX (reference Y)
Calculation 5. U1.ST (Reference angle)
Calculation 6. U2.X (Search position X)
Calculation 7. U2.Y (Search position Y)

Calculation 0. U2.TH (Search angle 8)
Calculation 1. U2.SX (reference X)
Calculation 2. U2.SY (reference Y)
Calculation 3. U2.ST (Reference angle
0)

The data not
included in
Unit 3 will be
output as
Calculation 0
to 3in Unit4

Measurement Results for Which Output Is Possible (Data Logging)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Char_a cter Description
string
Judge JG Judgement result
Result of Expression 0 - DOO0 to Expression result of Expression O -
Result of Expression 7 DO7 Expression result of Expression 7

382
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I Used in the Following Case

Calculate the elapsed time in milliseconds after the measurement starts.
You can add this processing item to a scene and setup is not required.

When combining with the conditional branch for stopping measurement after the specified

processing time has elapsed.

~

=

Caonditional Branch |=——  Branch condiian
Elapsad tima == 100 — Unit4

¢ ¢ Elapsad tima =100 — Unit 7
T,
Saearch

) (e )

When calculating the processing execution time of a unit

Set up the elapsed time before and after the unit respectively and
specify the arithmetic expression required for calculating their

By setting up the arithmetic
axpression for "3, Elapsad time
*-"1. Elapsad time”, the
measuring time of Unit 210 3
can than ba calkculatad.
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Note

- Time elapse can be confirmed on the main screen "Detail result" area.

[0.Elapssd Time!

Judge : 0K
Flapead time : 1oms

Measurement Results for Which Output Is Possible (Elapsed Time)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Character

Measurement items . Description
string
Judge JG Latest processing unit judgement result
Elapsed Time ™ Elapsed time from start of measurement (ms)

384 Elapsed Time
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I Used in the Following Case

- When pausing the measurement flow and setting processing in standby for a specific period of

time

’
Example)

Measure in one place
l
Move camera Set up the wait time
l
Measure in cther place

OCamera Image kiput

T
i |

:
|

3 Camera [mags nput

%

¥ 5

4 Fine Matching

After stopping proltem within the specific
time pericd.

F

1. Set the temporary stop time for flow in the "Waiting time" area.

Sebbing Lime @ I_“

Please specify the time in ms.
This can be set to a range of 0 to 9999.

2. Tap [OK].

The settings are finalized.
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Branch

This chapter describes setting methods for when branch
processing is performed.

Reference: Conditional Branch (p.388)
Reference: End (p.393)
Reference: DI Branch (p.395)
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Expressions and conditions are set, and processing after this processing item is divided into two
according to the comparison calculation.

I Used in the Following Case

When two more types of products are on the production line and inspection is to be performed
separately for each

Example) Detect the printing quality of candy boxes.

Expression A: Ta ablain
indax Ma.

Exprassion B: 0
Condition: A=B
YES-=3. Edge Posilion
MO-=8. Fina Malching

3 [}
- (_ Eu:b;epnﬂinn )(_ Fina maiching j_
3

Measuramaent I
items of Parald ju:igemert Paralil judgement Meaasuramant
Typa 1 Cutput itams of Typa 2

9 o ®
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List of Conditional Branch Iltems

e Set value
Set Description ey )
[A=B]
. <=
o Select the method to compare expression A and B.Compare two A<=B
Condition . . . . - A<B
data items that are obtained through conditional expressions. . A>=B
- A>B
Expression A Set the evaluation expression that is to be the basis for
. branching.Set the expression through calculation. Up to 256
Expression B Reference: b Settings (Calculation) (p.328) characters
- -1:[End
YES Select the destination unit number for when the result of the processing]
comparison is true. - 0to 32767:
Destination unit No.
unit + -1:[End
NO Select the destination unit number for when the result of the processing]
comparison is false. - 0to 32767:
unit No.
Conditional Branch
Specify expression A and B for the branching conditions.
1. Set expression A and B separately.
Conditionsl exprezzion
Condition & '] -
[Expression & : | J
Expression B : | J
Reference: F Layout of Setting Expression Window (p.331)
2. Tap[ ¥ ]in "Condition" to set conditions.
rE{-nditiom.l exprazzion 3
| Condition : 4B *
Exprazzion & : | ]
Expreszion B : | J
Condition Description
If the value from expression A is equal to that from expression B, moves to the unit in
A=B which "Destination unit" is YES.

If not, moves to the NO unit.

If the value from expression A is equal to that of expression B, or if the value of A is
A<=B lower than that of B, moves to the unit in which "Destination unit" is "YES". If A is
larger, moves to the unit with "NO".
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A<B

If the value from expression A is lower than the value from expression B, moves to
the unit in which "Destination unit" is YES.

If A is equal to or greater than B, moves to the NO unit.

A>=B

If the value from expression A is equal to that of expression B, or if the value of A is
higher than that of B, moves to the unit in which "Destination unit" is "YES". I B is
higher, moves to the unit with "NO".

A>B

If the value from expression A is higher than the value from expression B, moves to
the unit in which "Destination unit" is YES.

If A is equal to or less than B, moves to the NO unit.

3. Set the branch destination.

In order to avoid measurement processing looping, for the branch destination, set a processing unit
number that is after the [Conditional Branch].

Make sure to set "End" at the last branch destination to indicate the end of the branch.

Reference:

End (p.393)

Destimation unit :

r

YES &

|[End processingl LI

Note

The judgement result for a processing unit is finalized when that processing unit is processed.
The overall judgement is finalized when all processing unit measurement is complete.

Conditional Branch Settings Examples

The overall judgement result for processing up to the unit number in which the expression is set is
acquired and subsequent measurement is branched according the result.
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For example, condition branching is performed based on the overall judgement result of Units 0 to
4.

Sample Display
,l" __________
| | DCamera Image Input Y
| m—E The judge of Unit 0to4
Judgement result = TJG
| = 15Search %
a

| & 2 Position Compensation

| J) 3Color Data
| —
4Col
| Color Data Formula A TJG
Mogmememal . . o o o o Formula B: 1
e 5 Conditional Branch Condition : A=E
S5 If YES = Go to Unit 6:Result Display
If NO = Go to Unit &:Result Display
r fiResult Display
| E Executed when the result of
| Unit & Condition Branch is YES
& TEnd
| [
1 8 Result Display
| E Executed when the result of
I Unit & Condition BEranch is NGO
| & |9End
| [
Ml - — = = =

1. Set [Conditional Branch] in Unit 5. Set the following expressions in Expression A and B,
respectively.
Expression A: TJG

Acquire the overall judgement results from Unit 0 to Unit 4. The overall results based on
the judgement results of Unit 0 to Unit 4 are output in the following manner.

Result of unit 0 to unit 4 TJG output
All the unit's judgement results are OK 1
The judgement results of one or more units are NG -1

Expression B: 1
Set the value that will be compared with the value of A (TJG value).

2. Set the condition of the conditional expression to "A = B".
A = B, which means that TJG = 1, is set as the condition. As a result, if all the unit judgement
results from 0 to 4 are OK, then the condition judgement result will be "YES".

3. Set each of the Conditional Branch destinations.
If "Yes", branch to unit 6. If "No", branch to unit 8.
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Measurement Results for Which Output Is Possible (Conditional Branch)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items Chsatrrie:gter Description
Judge JG Judgement result
Expression A result DO Operational result of expression selected in expression A
Expression B result D1 Operational result of expression selected in expression B
Comparison result RS Result from comparing the expressions (0: NO, 1: YES)
Destination unit No. BU Unit No. at destination based on the compares results of expressions
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This processing item only needs to be added to the scene. Operations such as condition setting are
unnecessary.

Please set at the last unit of each branch.

I Used in the Following Case

- When finishing the last Processing Item of a branch

”~

Example) Conditional

I 2
nditional Bra

&

G ) (oo )

7

&) @

ComD) Co)

Example) Input O o

[camera Image Imput]
1

(o)

00000 2 poood 5 00010

(EcgePosiion [ search [ ciassiﬁcaﬁmgj

9

@:: ngm:%:; Jlucba:a Tl !udgm‘mD
4

10

( End 1 End ?][ End

)
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Note

If [End] is not set at the end of a branch, the processing in the scene will continue to move to the next unit No.
even if the branch has been completed.

Conditinal Branch

3 ]
(_Edge pns'rtinn_) (- Search )

4

5]

arallel Judgeme arallel Judgemen
Output Output

End

[

{ End )

394 End

FZ3 Processing Items List Manual



Starting from this processing item, processing is branched according to the information input to terminal
blocks D10 to D14. Up to 32 branch destinations can be set.

I Used in the Following Case

- When products on one production line are to be inspected according to a time interval

"

[ Example) Detect the printing quality of candy different candy boxes.

U /

Categary Calagary 2
hﬁmmu ;ﬂm1 DI=0£IJ'1|}
a

[Ca'naa Image h'npq.t]

1 DI=00000 — 2. Edga pasition
[ DI Branch ].Dl=m0m—-5.3aarm

D1=00010 — 8. Classification

00000 2 0000 00010 I
[ Ediga pasitian ][ Search [_Ghsﬁﬁmhnn ]

B

[ [ - |
( End ] end ) End ]

%, o

Select the Destination unit. Perform settings according to the information input in DI.

1. Inthe ltem Tab area, tap [Setting].
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2. Tap the DI input from the input signal list for which the branch destination is to be set up.

Inpul branch satting

0l inpul | Destinabion unit |
oo {End processing)
poiog (End processing)
noiol (End processing)
oorin (End proceszing)
oot (End processing)
aronn (End processing)
prons (End processing)
oo (End processing)
oron (End processing)
nrion (End processing)
briog (End processing)
brieg (End processing)
prinn (End processing)
1oaan (End precessing)
ooy (End processing)
1o (End processing)
o (End processing)
1on (End processing)
(LALR] (End processing)
1or (End processing)
e (End processing)
ALLT (End processing)
(RLLR] (End processing)
(RLAL (End proceszing)
1ian (End processing)
1ruan (End processing)
1o (End processing)
(RNAL (End processing)
1 (End processing)
DI inpul @ oooal

Destinalion unil :||_[.;|;.= Posilion :I

3. At "Destination unit", tap [ ¥ ] and set the destination unit.

In order to avoid measurement processing looping, set a processing unit number that is after [DI Branch]
for the branch destination.

Make sure to set "End" at the last branch destination to indicate the end of the branch.

Reference: F End (p.393)

4. Repeat steps Reference:  2(p.396) to Reference: » 3(p.396) and set up the destination units for other input signals.

Note

Up to 32 (0 to 31) branch destinations can be set.
The controller references the DI signal when the "Input branch" measurement is executed.

5. Tap[OK].
The settings are finalized.

Measurement Results for Which Output Is Possible (DI Branch)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items CZ?:;Zter Description
Judge JG Judgement result
DI input No. DI No. used to indicate DI input (00000 to 11111)
Unit No BU Unit number at destination corresponding to DI input
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Output result

This chapter describes setting methods for when

measurement results are output to the external devices.

Reference: Data Output (p.398)
Reference: Parallel Data Output (p.403)
Reference: Parallel Judgement Output (p.406)
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Used in the Following Case

Output data to the external devices such as programmable controller and PC with the no-order

mode via the serial interface.

”

The output data include measured values and operational results, efc.

PLC

TP

< -
V%

-

PC

e

Important

+ When performing measurements in the ADJUST window, the values are only output when external output is

enabled by the following method.
In the Control area, check "Output" in [Test measurement].

When the measurement is executed in the RUN window, output is executed regardless of the external output

setting.

Settings (Data Output)

Set up the output contents with the expression.
Up to 8 expressions including 0 to 7 can be set in each unit.

1. Inthe ltem Tab area, tap [Setting].
2. Inthe list, tap the output No. for which the expression is to be set.

Exprasaion o

Regult = 00000

398 Data Output
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The selected output No. is displayed under the list.
3. Tap][...] for the expression and set the expression.

4. If necessary, input an explanation of the expression in "Comment".
5. Repeat steps Reference:  2(p.398) to Reference: » 5(p.399) and set up the output contents for each output number.

Output Format (Data Output)

1. Inthe ltem Tab area, tap [Output format].
2. In the "Output setting" area, select the communication method.

Dutpul Seliing
Communical lon meihod @

[ & RS-232C/RS-422 C Etharnet |
Format zetting :
Output form : i« K3CII T Binary
SR Description
[factory default] P
[RS-232C/RS-422] Communication is performed via a RS-232C/RS-422 connection.
Ethernet Communication is performed via the Ethernet.
3. In"Format setting", select the output format.
clutpul Setiing
Communical ion method @
& RS-2330/RE-422  Ethernet
Farmat szeblbing :
[ﬂutput form : & ASCII L& Binur?]
Digits of inleger : |1|;| *| pigits
Digits of decimal & |4, ®l pigits
Set value
[factory Description
default]
[ASCI] Outputs in the ASCII format.
Reference:  "User's Manual", "Character Code Table" (p.296)
Binary Outputs as binary data. Measurement values are multiplied by 1000 and output is

continuous with 4 bytes per each data item.
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When the "ASCII" output format is selected

When "ASCII" is set as the output format, set the following items among the format settings.
When "Binary" is set as the output format, no setup is needed.

Formal zatting :
Output fors @ & ASCII ' Binary
'-Di:its of integer : |1|;| - Di‘“;
Digitz of decimal : |4. %l pigits
Minus : #F = [ |
0 suppress :  Available & Hone
Fiald zaparator : Comms -
Recard separabor @ Im
N Set value e
Setting item [factory default] Description
Specify the digits of the integer part including the sign.
For positive numbers, the plus sign is not output.
Digits of integer 1to[10] Example
Setting: 4 digits, Data: -5619
-999 is output.
. . Specify the number of output digits in the decimal part.
Digits of decimal 0tof4] When 0 is selected, the decimal digits will be rounded off.
. [] Select what is displayed in the sign column for a negative
Minus
8 number.
Select the method for adjusting when there is a blank to
the left of the output data.
Available: Insert 0 into the blank digit space.
. None: Insert a space in the location with no character.
- Available
0 suppress [None] Example
When integer section setting: 5 digits, decimal section
setting: 3 digits, data is 100.000
Available: 00100.000
None: _100.000 (_ represents a space)
- OFF
[Commal]
. Select the separator for output data.
Field separator - Tab o .
*The delimiter is obtained from the system.
- Space
Delimiter
- OFF
© Comma Select the separator each time data is output.
Record separator - Tab . S .
The delimiter is obtained from the system.
- Space
[Delimiter]

Data Output
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4. If you have selected "Ethernet" for "Communication method", perform Ethernet settings.

€ The fol lowing IP add

PLG link sellimwg 2
Decimal output fore @

& Fixed paint

Qutput IF addrezz sebling @
¥ Refer Svstem(Ethernet)

Dutpul IP address :

[rsa]_] [roe]_][ro0]

£ Float ing B0 ink

Set value
[factory default]

Description

[Refer System (system
-comm -Ethernet)]

The settings of the Ethernet window are applied.

Reference:  See "User's Manual", "Setting Communication
Specifications (Ethernet - PLC Link)" (p.123)

Reference:  See "User's Manual", "Setting Communication
Specifications (Ethernet - Non-procedure)" (p.145)

The following IP address

Output IP
address

Enter the destination IP address.

PLC Link setting

Specify the output format for the PLC Link.
When precision to 4 digits after the decimal point is required, use a
floating point.

Decimal output form

Fixed point Data is output multiplied by 1000.

P Example: 0x0001E240 is output for 123.456
Floating Data is output in floating point format
point Example: 0xc2f6e979 is output for -123.4567

Output when Ethernet is set as the output destination

Output format: ASCII

1 packet is output for each 1 unit of Data Output.
When multiple units of serial data are output, that many packets are output.

Output format: Binary

1 packet is output for each 1 data item of Data Output.

Key Points for Test Measurement and Adjustment (Data Output)

The following content can be confirmed in the "Detail result"area using text.

Displayed items

Description

Judge

Judgement result

Expression0-7

Results of expressions 0 - 7

Measurement Results for Which Output Is Possible (Data Output)

The following values can be output using processing items related to results output.lt is also possible to

reference measurement values from expressions and other processing units.

FZ3 Processing Items List Manual
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Measurement items

Character string

Description

Judge JG Judgement result
DataOto7 DOO0 to DO7 Results of expressions set for output data 0 - 7
402 Data Output FZ3 Processing Items List Manual



Used in the Following Case

Used when outputting data to external devices such as a programmable controller or a PC via

the

parallel interface.

r

e

The output data include measured values and operational results, efec.

PLC

Parallel I'F

Controller

Important

+ When performing measurements in the ADJUST window, the values are only output when external output is
enabled by the following method during the measurement.

In the Control area, check "Output" in [Test measurement].

When the measurement is executed in the RUN window, output is executed regardless of the external output

setting.

- Even if this processing item is not set up in the scene, the overall judgement for the set processing items is still

output via the OR signal from the parallel interface.

Settings (Parallel Data Output)

Set up the output contents with the expression.
Up to 8 expressions including 0 to 7 can be set in each unit.

1. Inthe ltem Tab area, tap [Setting].

FZ3 Processing Items List Manual
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2. Inthe list, tap the output No. for which the expression is to be set.

[Ecmnani [ Teprassion

The selected output No. is displayed under the list.
3. Tap][...] for the expression and set the expression.
Reference: » Layout of Setting Expression Window (p.331)
4. Input an explanation of the expression in "Comment" as necessary.

5. Repeat steps Reference:  2(p.404)to Reference: » 4(p.404) and set up the output contents for each output number.

Output Format (Parallel Data Output)

1. Inthe ltem Tab area, tap [Output format] and select [Format] in the output setting area.

Output setting

Formal :

& Blnary = BCD

Set value
[factory Description
default]

Data is output as 2's complement binary data.
[Binary] For 2's complement
Reference:  See "User's Manual", "Terminology Explanations" (p.271)

Data is output expressing 1 digit with 4 bits and expressing 3-digit integers and signs
with 16 bits.
- 15 to 12 bits
BCD Sign. (positive: 0000, negative: 1111)
+ 11to O bits
Data is expressed with 1 digit for every 4 bits and is expressed from the
hundreds place (bits 11 - 8: 3rd digit) to the ones place (bits 3 - 0: 1st digit).

2. Tap [OK].
The settings are finalized.

Measurement Results for Which Output is Possible (Parallel Data Output)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.
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Measurement items Character string Description
Judge JG Judgement result
DataOto7 DOO0 to DO7 Results of expressions set for output data 0 - 7

FZ3 Processing Items List Manual
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Parallel Judgement Output

Used in the Following Case

Used when outputting judgement results to external devices such as a programmable controller
or PC via the parallel interface.

The output data include the Unit and scene judgment results as well as
the judgment results for the operation results.

PLC

Parallel I'F

OK .+ %
NG~ /g~

ot

PC

- When performing measurements in the ADJUST window, the values are only output when external output is
enabled by the following method during the measurement.
In the Control area, check "Output” in [Test measurement].
When the measurement is executed in the RUN window, output is executed regardless of the external output
setting.
- Even if this processing item is not set up in the scene, the overall judgement for the set processing items is still
output via the OR signal from the parallel interface.

Settings (Parallel Judgement Output)

This sets the data for outputting judgement results in parallel.
Up to 16 target data items (0 - 15) can be set.

1. Inthe ltem Tab area, tap [Setting].
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2. Inthe list, tap the output No. for which the expression is to be set.

phudysmnt dute

Ho.  Cimasrd Exsrmsmian
.

| L#l

a[a[x]

Judpensrd condikion |

IELIETRETI™ & BTG EIEIREE

The selected output No. is displayed under the list.
3. Tap [...] for the expression and set the expression.
Reference: F Layout of Setting Expression Window (p.331)
4. In"Judgement condition", set the judgement upper limit and lower limit.

Setting item Set value Description
Judgement -999999999.9999 to | This is a judgement condition for the expression. Specify
condition 999999999.9999 the upper/lower limits to be judged as OK.

5. Input an explanation of the expression in "Comment" as necessary.
6. Repeat steps Reference: + 2(p.407)to Reference: » 4(p.407) and set up the output contents for each output number.

Output Parameters (Parallel Judgement Output)

Specifies whether or not the judgement result of this processing unit is reflected in the scene overall
judgement.
1. Tap [Output parameter] in the Item Tab area.

2. Choose whether or not to reflect this in the scene overall judgement in "Reflect to overall
judgement" area.

Fef leck 1o overall judpement
i« 0N " OFF
Set value
Setting item [factory Description
default]
Reflect to overall - [ON] Enables choosing whether or not the judgement result of this
judgement - OFF processing unit is reflected in the scene overall judgement.
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Measurement Results for Which Output Is Possible
(Parallel Judgement Output)

The following values can be output using processing items related to results output.lt is also possible to
reference measurement values from expressions and other processing units.

Measurement items | Character string Description

Judge JG Judgement result

Data O to 15 DOO0 to DO15 Results of expressions set for output judgement data 0 to 15

Judge 0 to 15 J00 to J15 Results of judgement on expressions set for output judgement data O to

15

408 Parallel Judgement Output
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Display result

This chapter describes how to display strings and figures in
the window that displays the measurement results.

Reference: Result Display (p.410)
Reference: Display Image File (p.415)
Reference: Display Last NG Image (p.417)
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I Used in the Following Case

For your convenience in verifying measurement results, text and figures will be displayed in the Image

Display area.
The following content can be displayed.

~

Example) Displaying options, such as Display string, Display value,
Display judge, Display item name, Display date, on screen.

value Judge text

String: 320.5 oK

Figure

= MEMO o=

Date —lﬂﬂ.l'lB 01:23:45 Slzaciit:lh‘ﬂml— Iltem name

s

F

Example) Display the cross-shaped cursor at the measured position of

JUICE

Display the cross-shaped cursor at the
measured position.

410 Result Display
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Result Display

1. Inthe "List of result display" area, select the number with which to set the object and tap [Add].

List of result display

| Than mame (Titla

b L T ee——————— e T e
J-.ﬂﬂunml-uh#—-.u#uﬁma-u»—-- P

Edit

.
&

Delete

H

Copy

2. Select the object to be added in the Select Items to Display window and tap [OK].

e ——
[Dizolay rectancie

Giapaay 1 alc

Diselay cirele

Digplay ell ipse
Dizplay arc
Dizelay cursor
Display siring
[izelay valus
Digplay ites nawe
Dizsplay judgs
Dizplay daie

QK H Cancel J
x

The selected object is added to the "List of result display" area and the Image Display area.
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3. Inthe "List of result display" area, select the object and tap [Edit].

i

[a
]

=ﬁl

Setting options are displayed. The setting items are different depending on the object.
4. Tap [Change title] as necessary to change titles displayed in the list of result display.

|

ok ‘ Cancal ‘

Up to 15 characters can be entered.

When Rectangle, Line, Wide Circle, Ellipse, Arc, or Crosshair Cursor is Selected

Specify display position, style, width, and color of figure.

Setting item | Setting item Description
Select this if you would like the figure to always display in the same location.Methods
. for specifying display position include drawing the figure on the window and
Figure (or e . .
; : indicating coordinates numerically.
Display Numerical) . . ) . -
position If you would like to always display the figure in a reference position, set up an
Disp pos expression using "Operation”.
Oberation Select this when you would like to change display position for each measurement
P based on the measured value.Set up the expression to specify the display position.
-+ Solid
Style line Select the line type
4 Dashed ype-
line
Width 1t0 10 Modify the line width.
OK Color Displayed in green.
NG Color Displayed in red.
Displayed using OK color or NG color based on the judgement results.Specify
Color Judgement | measurement values subject to judgement and set up respective judgement
conditions.
Arbitrary Displayed using specified color.Methods for specifying color include specifying by
color tapping on a color chart and specifying RGB values.

412 Result Display
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When String Display, Measurement, Processing Item Name, Judge Display,
or Display Date is Selected

Sets display position, size, and color etc. of characters.

Common settings

Setting item Setting item Description
Select this if you would like the figure to always display in the same
location.
Figure (or Methods include specifying by tapping on the window and specifying
Numerical) | coordinate values.
Display position Hovygver, if you would I|!<e to glways dlsplgy the figure in a reference
position, set an expression using "Operation"”.
Select this when you would like to change display position for each
Operation measurement based on the measured value.Set up the expression to
specify the display position.
Detail
Setting item Setting item Description
- Top
- Bottom
Align Left Specify the alignment of the text.
-+ Center
Right
Size 10 to 200 Specify the font size.
Angle 0to 359 Specify the display angle.
Bold
Style Halic Specify the character decoration
y Under line pectly '
Mark out
OK Color Displayed in green.
NG Color Displayed in red.
Displayed using OK color or NG color based on the judgement results.Specify
Color Judgement measurement values subject to judgement and set up respective judgement
conditions.
Arbitrary color Dlsplaygd using specified coIor.Methoqs for specifying color include specifying
by tapping on a color chart and specifying RGB values.

String display

Setting item Description

Set letter Set characters within 64 characters.
Judge display

Setting item Description
Judge type
Judgement Specify measurement values subject to judgement and set up respective judgement

o conditions.Displays using OK letter or NG letter based on the judgement results.

condition
OK letter Sets characters displayed for the case that judgement results are OK.
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NG letter Sets characters displayed for the case that judgement results are NG.

Display date
Setting item Setting item Description
Month/Day/Hour/Mi .
onth/Day/Hour/Minute/ Select display format
Second . . . .
. . Please adjust the calendar time that comes with the controller in advance.
Date kind + Month/Day/Hour/Minute " , " e s . .
. Reference: I "User's Manual", "Setting the Date and Time [Date-time
Hour/Minute/Second Setting]" (p.110)
Hour/Minute grtp.
Measurement
Setting item | Setting item Description
Measurement | - Specify the measurement value you would like to display using expression.
Specify the digits of the integer part including the sign. For positive numbers, the plus
sign is not output.
Integer 1t0 10 Example
Setting: 4 digits, data -5619
-999 is output.
. Set the number of decimal fraction digits. When 0 is selected, the decimal digits will
Decimal Oto4
be rounded off.

Processing item name

Setting item

Description

Processing Item

Choose processing item name from among the scenes being displayed.

414 Result Display
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Displays image files in USB memory or RAMDisk.

I Used in the Following Case

Use when you want to display camera input images to be used as reference or work images that
are OK.

Example) Displaying the OK image and camera image inpul next to each other

- N iy A Syt H
ADILIST

[ -1 S

Dl Mersir iy s tess Pagissmiss. |
Fara——

2.bialup {magn File

[ Z=——]

Jwiaw lurol

I'vd T g ddiflaa L

Camera input image OK image IE..-... I — |
ik

Ilana Coe WOT

CT N T

lm | Looaf H

Nusber of image

1. Set the number of image files to be registered.
Up to 4 can be specified.

Nusber of image : [[ 'lxll_]il]

2. Specify the image to be displayed.
In the case that there are multiple images in an image file, specify the camera number.

FZ3 Processing Items List Manual
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[]ll:a i]

File mams @
I

| =
Camera Mo. | |

" A

i

Tmaga 1
File pame :

|
Camera Ho. : |

clmage 2

File rame :

Camera Mo. i |

sImuge 3

File rans @

Camers Mo. : |

Important

Only image logging files (ifz format) and BMP format image files for which the region size is 1600 x 1200
or less can be specified.

3. Select image to be displayed using select display.

Jnsal Aejdsiq H

r}!l!c{ disglay
I_"'ﬂ‘ Ieage 0 Inage | © lesge 2 O lnage 3

4. Tap [OK].
The settings are finalized.

Note

- The images in image file 0 to 3 can be displayed by specifying the sub image number on the RUN window/
ADJUST window.
Reference: I See "User's Manual", " Changing Display Contents " (p.69)

Key Points for Test Measurement and Adjustment (Display Image File)

The following content can be confirmed in the "Detail result" area using text.

Displayed items Description

Judge Judgement result
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Data, images and drawn data (up to 4 sets) for a NG based on NG conditions defined using an
expression can be saved.As the saved image is stored in memory, it is maintained even if operations are

performed in the window.

I Used in the Following Case

Image and data for NG case are saved.

Example) Displaying the latest NG error display ard the camera image input
rext to each other

[mE
——

I e am g e bl s e,

Tliawliy Lagk B0 laug

Camera input image Latest NG error image T

Sets conditions for NG judgement.

1. Tap [Judge NG] in the Item Tab area.
2. Set the judgement mode in the "NG settings" area.

WG zellings
Judpement node @ & One NG CORLL NG
The image is saved even if only one of the judgement criteria set
[One NG] N . . .
Judgement using "Judgment operational expression” has a judgement of NG.
mode The image is saved if all of the judgement criteria set using "Judgment
AIING . C .
operational expression" have a judgement of NG.

FZ3 Processing Items List Manual Display Last NG Image 417
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Expression Settings

The measurement details used for NG judgement are set using an expressions.

1. Tap the "No." for setting the expression from the list in the "Expression setting" area
The No. selected will be displayed below the list.

rExpression selling

i I Comment | Expression
- |

FI IS = T

(5

Ha. U

Comment :|

Expression

Result @ 0.0000

Judgesenl condition
|-SBBSB!BSS.HEE _J-I F333339983.3399 _J
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2. Tap[-].

F i s LS o TR

[2[a]x]

e 0

[

F’ : =
|+I|:.- R =)
r""""'" :.TI:IL'IN:-:[ g™ |

The Setting Expression window is displayed.
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3. Set the judgement operational expression.

Setting expression = Expression 1

[rid
[0.Caners Tmage Inpul =| FUNC>
BS DEL — | =
718|89 )
4 15| 6 /| *
11213 = [oe
0 + | TJG
(1]} Cancel
Reference: F Layout of Setting Expression Window (p.331)

4. After setting the expression, tap [OK].
The expression is confirmed.

ynsal Aejdsig H

5. Tap][...] for "Comment" and input an explanation of the expression as necessary.
6. Set up the judgement upper limit and the judgement lower limit for "Judgement condition".
s ;l |
M -
Ragalt = B.0000
[~wwmnan — || CTETI T TIE |
. Set value L
Setting item [Factory default] Description
Judgement -999999999.9999 to This is a judgement condition for the expression. Set
condition 999999999.9999 upper and lower limits for judging as OK.

7. Repeat the Steps Reference: 1 (p.418) to Reference: F 6 (p.419) and set up the expression.

Image Saving (Display Last NG Image)

Specifies the target unit to be saved and number of times images are saved when an NG occurs.

1. Tap [Image save] in the Item Tab area.
2. Specify each of the following items.

Inage save zelling
Husber of logging @

— i 5

tnlt : |<Kothing? I |

[T Seb inage for mext unit
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Set Value

Setting item [Factory default]

Description

Sets the number of NG images that are saved.
Number of logging |[1]to 4 A maximum of 4 NG images consisting of Last NG, Last 1
NG, Last 2 NG, Last 3 NG can be saved.

Specifies target processing unit for saving image.
Select the unit (camera input image, image with
pre-processing or position compensation) with the image

Unit i you would like to save.
Please select a unit before the unit being processed as
the target unit.
Set image for next - Checked Check when using an image acquired by a processing
unit - [Unchecked] |unit after this unit.

3. Set up the expression.
Reference: + Expression settings (p.418)

Note

Saved images are stored in sub images 0 to 3.
To display sub images
Reference:  See "User's Manual", "Changing Display Contents" (p.69)

Data Saving (Display Last NG Image)

Sets data to be saved when an NG occurs.

Jnsal Aejdsiq H

1. Tap [Data save] in the Item Tab area.
2. Specify each of the following items.

Save data
[T Data save
I Ma I Fammant I Fenrace inn
Set Value
Setting item [Factory Description
default]
Check when saving measurement data using an expression when NG
occurs.In conjunction with the number of saves, a maximum of 4
[Unchecked] |items of measurement data from Last NG, Last 1 NG, Last 2 NG, Last
Save data .
Checked 3 NG can be saved for one expression.
Please set the expression to reference a unit prior to the unit currently
being processed.

3. Set up the expression.
Reference:  Expression settings (p.418)
4. Set up the judgement condition.

Output Parameters (Display Last NG Image)

Specifies whether or not the judgement result of this processing unit is reflected in the scene overall
judgement.

1. Tap [Output parameter] in the Item Tab area.
2. Choose whether or not to reflect the judgement result in the scene overall judgement in the
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"Reflect to overall judgement" area.

Heaf lect Lo overall judpem&ni
& OH  OFF
Set Value
Setting item [Factory Description
default]
Reflect to overall + [ON] Enables choosing whether or not the judgement result of this
judgement - OFF processing unit is reflected in the scene overall judgement.

Key Points for Test Measurement and Adjustment
(Display Last NG Image)

The following content is displayed in the "Detail result" area as text.

Displayed items

Description

Data 0 comment

Expression result of Expression 0

Data 1 comment

Expression result of Expression 1

Data 2 comment

Expression result of Expression 2

Data 3 comment

Expression result of Expression 3

Data 4 comment

Expression result of Expression 4

Data 5 comment

Expression result of Expression 5

Data 6 comment

Expression result of Expression 6

Data 7 comment

Expression result of Expression 7

Data 8 comment

Expression result of Expression 8

Data 9 comment

Expression result of Expression 9

Data 10 comment

Expression result of Expression 10

Data 11 comment

Expression result of Expression 11

Data 12 comment

Expression result of Expression 12

Data 13 comment

Expression result of Expression 13

Data 14 comment

Expression result of Expression 14

Data 15 comment

Expression result of Expression 15

Measurement Results for Which Output Is Possible
(Display Last NG Image)

The following values can be output using processing items related to results output.lt is also possible to

reference measurement values from expressions and other processing units.

Measurement items Character string Description
Judge JG Judgement result
Judge data 00 to 07 JD 00 to 07 Calculation data 00 to 07 for inclusion 0
Judge judge 00 to 07 JJ 00 to 07 Calculation judgement 00 to 07 for inclusion 0
Last NG data 00 to 15 D000 to 15 NG data 00 to 15
Last NG judge 00 to 15 J000 to 15 Judge NG 00 to 15
Last 1 NG data 00 to 15 D100 to 15 Last N NG data 00 to 15
Last 1 NG judge 00 to 15 J100 to 15 Last N NG judge 00 to 15
Last 2 NG data 00 to 15 D200 to 15 Last N NG data 00 to 15

FZ3 Processing Items List Manual
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Last 2 NG judge 00 to 15 J200 to 15 Last N NG judge 00 to 15
Last 3 NG data 00 to 15 D300 to 15 Last N NG data 00 to 15
Last 3 NG judge 00 to 15 J300to 15 Last N NG judge 00 to 15

422
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Index

Value
1unitscroll
2unitscroll
2DCode+

Anglerange
AntiColorShading
Areajudgmentdefectlevel
ASCII

Backgroundsuppression
Backgroundsuppressionlevel
Barcode+

BCD
Binary(ParallelDataOutput)
Binary(serialoutput)
Binarylevel
Boundaryinspection
Boundarylevel
Brightadjustsetting

Calculation
Calibration
CalibrationON/OFF

280
280
265

45,56,96,108
307

212,221

399

295

293

259
404
404
399
176,193
227

227

35

328
24

50,59,70,82,92,101,

111,123,130,142,152,
170,182,187,205,233

Calibration+
Cameraimageinput
CameraimageinputHDR+
Cameraswitching
Candidatepointlevel
Charactercountinspection
Characterlnspection
Characterreading
Checkdigit
CircleRegression
CircleAngle

Classification
Codeparameters
Codetype

Color

ColorData

Colordeviation
Colordifference
Colorgrayfilter

ColorOUT
Colorspecification
Colortocount
Comparisonelementdisplay
Comparisoninterval
Compensationprecision
ConditionalBranch
Coordinatesystem
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12

31

37
48,57,69,90,110
238

235

238

261
343

271

104

246
261,267
267

154

157

157

298
118,136,149
162

128

222

219
280

388

29

Correlation(searchmode)
Cutoutangle

Datalogging

DataOutput
DateVerification
Defectdetectiondirection
Defectssize

Defect

Densityaverage
Densitychange(EdgePosition)
Densitychange(ScanEdgePosition)
Densitydeviation
Derivation
Detectionmode
Detectionpoint

DIBranch
Dictionarycandidate
Dictionaryparameters
Difference

Dilate

Direction
DisplaylmageFile
DisplayLastNGImage
Dynamicbinarization

ECCircleSearch
ECMSearch
Edgecolorlevel
Edgecolorspecification
EdgePitch
Edgeenhancement
Edgeextraction(ECMSearch)
Edgeextraction(Filtering)
Edgelevel(ECMSearch)
Edgelevel(EdgePosition)
EdgeNo.

EdgePosition
Elapsedtime
Elementcreationinterval
Elementsize

End

Erosion
Errormodelregistration
Ethernet
ExtractColorFilter
Extracthorizontaledges
Extractverticaledges

Field
Fillprofile
Fillingupholes
Filtering
Filteringorder

45,56,108
324

378
398
242
219
211
208
158
121
139
69,158
139,151
118,136,149
46

395
238
236
229
292
238
415
417
192

84

73
120
117
124
293

77
292

77
120
120
114
383
219
219
393
292

78
399
302
292
292

16

168,303
168,180,197
290

291
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424

FineMatching 224

FlexibleSearch 53
Focus 22
Frame 16
Freezeimage 291
Function 332
Gain 16
GetUnitData 353
GetUnitFigure 360
GravityandArea 160
Groupingdistance 90
HalationCut+ 314
HDRmode 33
Highcontrastmode 33
Histogram 370
Horizontalsuccession 238
HSVfilter 299
Huerange 300
Imagelogging 375
Index(Classification) 105
Index(ModelDictionary) 252
Intelligentcamera 19
Invalidregion 66
IPaddress 401
Iris 22
LabelData 184
Labeling 172
Labeling+ 188
Lefthand 29
Lighting 18
Linebright 20
LineRegression 338
Magnification(calibration) 29
Masksize(ECMSearch) 77
Measurementcount 336
Measurementhistorydisplay 368
Measurementimageswitching 39
Median 292
MG-WAVE 20
Modelautomaticregistration(ModelDictionary) 256
ModelDictionary 251
Modelre-registration 45
Modelskipping(ECMSearch) 80
Moveaxis 76,96
Multisearch 48,90
Multipleoutput 48
Narrowbarsize 261
Negativepolarity 18
NGsub-region 69
Noisecancel 140,339
Noiselevel 121

Noisewidth 122
Normalization(ColorData) 156
Normalization(FineMatching) 228
ocv 238

Outputcoordinates 50,59,70,82,92,101,
111,123,130,142,152,

170,182,187,205,233

Outsidetrimming 180,198
Overlap 324
Panorama+ 317
ParallelDataOutput 403
ParallelJudgementOutput 406
Partialreading 16
Perturbationprocessing 228
Plaininspection 65
Polartransformation 323
PositionCompensation 278
Positivepolarity 18
Precise(EdgePitch) 128
PreciseDefect 216
Prev.unitimage 280,283,291,312
Profiledisplay 222
Projection 139,151
Reduction(ECMSearch) 80
Referenceposition 118

Reflecttooveralljudgement  50,59,70,82,92,101,
111,123,130,143,152,
158,170,182,187,205,
214,222,233,240,250,

263,269,331,372,407,421

Regiondivisions 134,147
Regioninspectionmode 213
Resetscroll 280
ResultDisplay 410
RGBfilter 299
Righthand 29
RS-232C/RS-422 399
Saturation 301
ScanEdgePosition 132
ScanEdgeWidth 145
Search 42
Searchmode 45,56,108
Searchskipping(ECMSearch) 80
SensitiveSearch 62
SetUnitData 351
SetUnitFigure 355
Shape(searchmode) 45,56,108
ShapeSearch+ 94
Shutterspeed 15
Sizechange 76,96
Skippingangle 45,56,108
Smartmode 45,56,64,108
Smoothing 292
Sourcepoint 29
SpecifiedcolorIN 118,136,149

FZ3 Processing ltems List Manual
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Standardhue
STEP-STGOUTdelay
STGOUTpulsepolarity
STGOUTpulsewidth
StripesRemovalFilter+
Sub-modelparameter
Sub-pixellevel
Sub-pixelprocessing
Sub-regionmargin
Successionlevel

Through
TrapezoidalCorrection+
Trendgraph
TrendMonitor

Verticalsuccession

Wait
Whitebalance
Widebarsize

Zoom(intelligentcamera)

FZ3 Processing Items List Manual
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