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1 Getting started
1-1. Checking System Configuration

This The FH/FZ5 is a Vision Sensor that uses a controller to process measurements of objects that
are imaged with aCamera.

You connect an LCD for operations and monitoring, and various Cameras to the FH/FZ5-series
SensorController.

Preparation

You connect external devices, such as a PLC or a computer, through a parallel, Ethernet, or RS-232C

cable.
You can connect up to eight Cameras, depending on the model of the Controller.
To measure more than one line with a single Sensor Controller, you assign the Camera for the

measurements to
each line beforehand, and switch between Cameras during the measurement flow.

Basic Configuration of FH/FZ5 Series

External device (e.g., PLC)

LCD FZ-VM Monitor Cable +  * Controller with 2 Camera channels I
FZ-MO8  FH-\MRGB DVI Adapter * Conimllerwith 4 Camera chamnels Camera Cable (e.g., FZ-VS)
(8.4-inch) D\ Adapter: FH-series  * Controllerwith 8 Camera channels
Vision Sensor only)

" _D_
AN Communications cable
R
s i Communications protocal | Gommunications cable Connector on the FH
- Parallel Parallel /O cable 11O connector
rﬂ PLC Link Ethernet cable Ethemet connector
= RS-232C cable RS5-232C connector
EtherNet/IP Ethernet cable Ethemet connector
EtherCAT Ethernet cable Connector for EtherCAT ications
Mon-procedure Ethernet cable Ethemet connector
RS-232C cable RS-232C connector
FH/FZ5
e
1
H
i Sensor Controller "
i Lighting
: "E Camera
: Jl il
H g ee Up to 2, 4, or 8 Cameras
H ol I ! B depending on the model of
! 0D £ the FHIF Z5-series Sensor
H a Caontroller
i Gl D Camera
i B
H T =
1
H
H
1
1
1
'
1
H
H
H

Or with Touch monitor FH-MT12

Touch panel cable(USB)

Type B

FH-MT12




[ Sensor controller

The Controller performs the image processing s pecified by

the user setings and outputs the measurement results.

Camera 2ch type Camera 4ch type Camera 8ch type
FH-3050 FH-3050-10 FH-3050-20
FH-1050 FH-1050-10 FH=-1050-20
I: I | &4 11

a I g il d g
gl £l

HII? I Iﬂ? il lllﬂ 4

0o B0 1= )

e ) Pl

Use the monitor to check images and
display the condition-setting menus.

FZ-MO8 (8.4-inch)

-

[ Maonitor cable

"

FZVM (2m, Sm, min. bending radius: ?'Smm}

*

!
[ Manitor conversion cable J

FH-VMRGE

[ Touch monitor ]

FH-MT12

Preparation

Y

[ Camera cable ]

Camera cable

FZ-VS (2, S5m,10m, min. bending radius: 69mm)
Baend resistant camera cable

FZ-VSB (2m, Sm, 10m min. bending radius: 69mm)
Rightangle camera cable

FZ-VSL (2m,5m, 10m min. banding radius: 69mm)
Long-distance camera cable

FZ-W52 (15m min. banding radius: 93mm)
Long-distance Right-angle camera cable

FZ-WSL2 {15m min. bending radius: 93mm)

Camera

Datects workpieces as images.
Standalone camera
FZSCFZ-5/
FZ-SC2ZMIFZ-52M/
FZ-SFCIFZ-SF/
FZ-SPCIFZ-5P/
FZ-SHC/FZ-5H
FH-SC/SM
FH-SC02/SM02
FH-SC04/SM04
FZ-SC5M2/FZ-85M2
FH-SC12/5M12

Intedligent compact camara
FZ-5Q010F/FZ-5Q050F/
FZ-SQ100FFZ-SQ100M

Intelligent camera
FZ-SLCASFZ-SLC100
Automatic focus camera
FZ-8ZCAS/FZ-82C100

[ Camera with Lighting l

Lighting controllar
FLV-TCCA/FLV-TCCA/FL-TCCA

:F’eripheral DE"u'iGE] [ Power Supply ]

*

USE memory
FZ-MEM2G

Thee power supgly conmected to FH Senoor
Coniroliar varies depeqding on the number of
conneciad cameras and types for vanious



Preparation

1-2. Preparing Controllers and Cameras

Preparing Controllers

The first time the program is started up, the Language Setting window is displayed, so select the
language.
Please check that the controller is switched on and that the Main screen is displayed.

Adjusting Cameras

1.

Tap [ ¥ ] of "Image mode" in [Image display] of the Main screen Control area, and select

"Through".
The through images captured from the camera are viewed in the Image Display area.
Reference: » Changing Display Contents

Note

The same operation is available by tapping [View] - [Image made] - [Through].

Adjust the position of measurement objects so that they display at the center of the monitor.

Adijust the positions of
objects to be measurement

. Adjust the focal distance of the lens.

When using an auto-focus camera or an intelligent camera, focus and the iris can be
automatically adjusted.

Note

If a camera is used together with a lens, turn the focus ning of the lens to adjust the focus.

Reference: } "Processing Item List Manual”, "Lens Setting”
The light intensity of an intelligent camera can be adjusted from the controller.
Reference: } "Processing ltem List Manual”, "Lighting Control'

When using a small-size digital camera, check that the model and serial number of the camera head
and camera amplifier match.When a camera head and camera amplifier of different models and serial
numbers are connected, they may not operate correctly.

Model .

" _ Serial No.

[
W

Check rﬁcdel ana serial No.




1-3 Software Overview

Preparation

Application-oriented measurement can be configured by combining processing items or changing the settings

of processing items.

Main Window (Layout 0): Adjustment Window

(Default)

Foe  Farciin ool

X: 381.0000
AREA: 1007
Y: 237.0000

"

Layout O is set as an adjustment window by
default. (This can be changed in Layout
Modification Mode.)

Editing Processing Units in Scenes

%] 2]

[+]¢]=>]-]

Main Window (Layout 1): Run Window (Default)

1 Wit

It disolwnd it

X: 381.0000
AREA: 1007

Y: 237.0000

Layout 1 is set as a run window by default.
(This can be changed in Layout Modification
Mode.)

The flow, detailed results, and tool box are
displayed in the Control Area.

Properties Dialog Box

You use the edit buttons in the edit flow window
to arrange processing units in a scene, or to
delete processing units.

dialog box is used to set measurement
parameters, judgement conditions, and other
conditions for processing items that are
registered as processing units in the
measurement flow.



Preparation

2 General description

2-1 What Is a Scene?

A combination of processing items is called a "scene" and scenes can be easily created by combining
processing items that are suited to the measurement purpose from the list of processing items provided.

[Scene Edit] [Unit Edit]

Search

Unit O
= Model registration

- Region setting
= Judgement condition

Camera Image | r||:-

IUnrH
| >

Unit 2 ‘

Search

[Awailable unit cperations]
+Edit Unit

Procltem List

Calculation

[Awailable scene operations]

«Edit Scene
Conditional Branch - Addidelete unit
= Shift Unit

Camera Image Input

Cossiicaion]

- Rename an Unit
*Delete scene
*Rename Scene
*Scene Switch

Scene Examples

( Start )

0 * Display Image

( Capture Image from camena ) Oamara I Trput
2

1 1 5earch
( Identify the shape
2 Possition Compensation

v "’ J

2 AFire Watthing
Carry out position compensation
& 4 Paraliol Asdgement Cuutput

3 v J
[ Check the defect )

4 v
Output measurement
results to external devices
[ Exit )




Preparation

Switching Scenes

1. Tap "Scene switch" in the I#}olbar on the Main screen.

=
0.Scene group 0 & Edit Nlow M pata save 4 Scene swilch
0.Scene 0 @ Measure
i3k ¥ :

Signal output OFF

Freoze

The Switch Scene window is displayed.

Note

+ The same operation is available by tapping [Scene] menu - [Scene switch].

2. Tap[ ¥ ]to select the scene to switch.

Scene grou @ [0.Scene grous 0 | Swltch

Scene ! [0.8cene 0 @

o | Cance|

To switch a scene group, tap [Switch], thentap [ ¥ ]in the displayed window to select the scene
group to switch.

3. Tap [OK].
The scene switches.



2-2 Create a Scene

Preparation

In the Edit Flow window, editing buttons in the window can be used to change the order
of processing units within the scene or to delete processing units.

|| Biamad & [ s

1. Eaanch

L B Pogies

| AF kil Samch

o Meam e lmaps Smichng

Bk oy Fillga

B Labsr brg

5

[e]e]H]]

 Specifying the position for a processing unit and adding it

» Moving a processing unit

» Copies and pastes a processing unit with settings data.

* Deleting a processing unit
» Changing the name of a processing unit

» Setting details of a processing unit

2] [ Meavrerer

J  Fieshis Ssach
S Bwitees Search
ECH Eaarch
& Ex Cocie Saarch

¥ Clazsdcaton

Edga Featun

-

Edes Fask

o Eides Foadid
o Edes Wadth
Calw [yra

Orerty wwl Fisa

Wl B g e

L abeloa

Labet [igre
Dutir
Procme Detect

Firw Mariching

Rl @ > =

i Chowacter Jrapocton

Tanrch

Uead 1o idevl i1y bhe ghaps and Caliar
Tl dfes ool il fon of esasireesnt ob)
wrls,

-
=

Capiha LC il =
=
T Appent ¥ s
[F  Move up R iesowm cown
gl Cogiy B Pasie

i fl  pakae

B} P

Bl Ge



Preparation

2-3 Property window of Processing items

This window is used for detailed setting of measurement parameters and judgement
conditions for processing items. All of Processing items have similar layout.

G

Cagilurm LD alff -

a. Iltem Tab Area

Displays the settings items for the processing unit currently being set. Perform
settings starting with the item on the left.

b. Detail Area

Set detailed items.

C. Image Display Area

Displays camera images, figures, and coordinates.
d. Zoom Browser Area

Zooms in and out from the displayed image.

10



Preparation
3 Measurement setting example

Define and perform measurement with display of the results.
1. Tap [Edit flow] in Toolbar.

-

0.Scena

Lh-SCEMNE N [. _,r‘-{ Edlit Floow ] ﬂ Daata save '-'E* Somne swilch

-
al BAEEIS LT i

Signal output OF

: Swilch La R TR
Freeza =

The Edit Flow window is displayed.
2. Select a processing item to be added from the processing item tree.

Fien bl Search

e Gedfve Daardh

DM Samrch

|
|
* ﬂ

[e Gl e
Clad i glni

Edpn Poutan

== = T}
== B

Edge Pach

Goan Does Fogatun
Do Edes Woiw
Coler Duata
Urareoty aned Aeas

L abwelirag

Libe Dogts

Diefont

"'J_-.IH.L;'-h-c

7
¥

Prnc s Db

Fwer Maichorg
Chiraiter Frfsitin
Dife Verdwalson

Moda| Dctionary

v B e >

Cacle Al
hinit e
Lemprnty
fappey| PASIIaEaTd
Brarch

Crgedt Falt

a4

&G @
= e e a e

Drvipriary pemalt

L2} e s

Cagil LED alf =
e _ .

3. Tap [Append].
hﬂuwua[fmw B E Memursmers

. Flienble Search

% Banvidren Daarch

1 F".‘i LELIE LT

F - Appond

ECM Snarch

] g

'5 Dol ' Ec Gocla Sawch
HETTE R
Edps Pecid i
Edips Pk

Soan Lol Pogaion

EH ow sk

Do Eis Walth
Ml shift aroa e Tl
e wvity wred Braa
| St Y Lataleg

Ty Lisbal Disti

EH Y [ e EE

e]e]=>]~

[ Dowts

W, [Dwiect
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Preparation

4. To continue to add processing units. Repeat step 3.

5.  Either tap the icon of the processing unit to be set or tap the Set button.

Procitem setting button

= | Dt s It Trpust
ad |

| 11 Semee
3 |

t,

][]

The property setting window is displayed. Set detailed conditions. The displayed
contents vary depending on the processing item.

6. Set conditions.
The displayed contents vary depending on the processing item.

Node | Region setiing | Delection point Ref.position Hensurement Dutpul parameieor

leazurenent condilion
I_Eub-ni:-ci:l
Candidaie LY :

[ Multiple output

70

Betail LY : : |
[Forrs doscendl
—

Sort condition 2

Search Ho. &

12



Item Overview

4. Processing ITEM overview

4.1 Search

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.

Example) Inspecting for whether objects with different

packaging have been mixed in

Setimage
_ Model
{desired image pattern)

Detection point
Search region
(region for model search)

--------------------

Measurement image

Parts that are similar to the model
are searched for.

13



Item Overview

4.2 Shape Search Il

This function is for detecting user-defined target to estimate target position and pose
precisely. The correlation value indicating the degree of similarity, measurement target
position, and orientation can be output.

In shape search 1ll, edge information is used as features, whereas in a normal search
mode, color and texture information are used.

It enables highly robust and fast detection robust to environmental variations including
shadings, reflections, lightings, shape deformations, pose and noises.

Since state-of-the-art object detection algorithm is exploited in shape search lll, it can
provides much more reliable position and pose estimation with higher speed compared
to shape search Il. Furthermore, it has much more parameter to tune to support a wider
variety of applications.

Example) Search for LCD base position mark

\ 1
I ]

] 1

i 4 —— Register as a model
I

I

Can also search in the following states:

High noise Partial Low contrast

——————————————————

14



Item Overview

4.3 EC Circle Search

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. It is also possible to measure the number of circles in the input image.

* 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.

Example) Quantity count

Circular forms are counted as one peeos even if delormatian or mernal contamination is present.
The ranga of pemessible delomation can be changad

¥ L ]

—— Deformation

0@
® 0O

Internal contamination  Missing object

(-&;Jle:uus ™
\are counted )

* Measurement Parameters

Setting item | Set value Description

Search type | Single search | This is set when there is one search target.

Multi search This is set when there is more than one search target.

Radius 1 to 9999 This item sets the radius of the circle measured. This is
displayed on the screen with a solid blue line.

Radius [1] to 9999 This measures the measured circle radius = the permitted
range radius width. This is displayed with a broken blue line.

15



Item Overview
4.4 Sensitive Search

The registered models are automatically finely divided and matched in detail, 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.

* When identifying the shape of the divided area

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

ClE

Detected as an MG aermror

 Set up the sub-model parameter.

Setting item | Set value Description

Sub-model 0to 10 This sets the number of divisions of the registered
Number X model in the X direction.

Sub-model Oto 10 This sets the number of divisions of the registered
Number Y model in the Y direction.

Stab. 1to 15 Specify the priority for measurement stability or speed. 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. 1to 3 Specify the priority, measurement precision or speed.
Plain -Checked Specify whether or not to inspect the plain region.
inspection -Unchecked

16



Item Overview
4.5 Classification
» When various kinds of products on a production line need to be classified and identified

Example) Grade recognition of orange packing box

Reqister the classification condition as a model first.

Register to "0~ Register to ™1~ Register to "27

&9 6P &2

Cutput model No. 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 Mo, will be output.

* Model Registration

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.

17



Item Overview

4.6 Edge Position

This processing item detects the position of the measurement object by using the change
in color within the measurement region.

* To calculate edge coordinates of measurement objects

Example) Dimension measurement of finished products

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

— Whan calculating this edge ‘Whan calaulating this edga {maasuring
{maasunng par with color changa) part with color switching betwaan
spacifind colar and othar caolar)

B

Measurameant region hMaasuramant ragion

* 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.

» 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

ﬁd’--’ H\\-‘"‘x
Starl point I—+ »End point End point +—! Start point

Crawing the line from left to right and from right 1o left will lead to differant measured adges,

18



Item Overview

4.7 Edge Pitch

Finds and counts the edges by measuring the color change within the measurement region.

» When calculating number of pins of IC or connectors

Example) Measurement of number of | C pins

* To calculate the pin width and the distance (pitch) between mid-points between two pins

----------------------

| o]

Bdge Mumbear Pilch
[distance balwean
twa cantral paints)

* When setting up a measurement region, please include all the edges to be detected.

OK I NG
i)

19



Item Overview

4.8 Scan Edge Position

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.

* To calculate multiple edge positions of the measurement object from statistical data

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.

Judgment Conditions Diamemant

« Specify the range to be judged as OK. T
[ -ossas. 888 |- 99999.385)1...]

¥ Peak edie position | : 0.0000
4 Approximate line | IREIEEEREE 1 | 33339.393)) .|

] Bollos edge poxilicly X o | 0.0000
,:IF’eakedge position [ -essaa.9ssfil ] 535899561 .|

Short (Concave) distance £ it dlev it U b et -

| IREEEEEREE T | 33393.3931 .|

i ot Edge posilion X Avel. = [ 0.0000
{)Line angle [ -sas9.999p ]| sssaa,sssér;]

f!\‘L{)n Co d Edge posilion ¥ Avel. : 0.0000 |

- oe [ -ssses.asgfi|..|-|"  sssss.sssli...]

:l’ Long distance Max. | 0.0000
A | 0000 |- 99993.9931]..]

{ Bottom edge position Shorl dislance Max.|: 0.0000
! [ 0.000(i...]-[ 9ssea.esgil.|

Deviation © 0.0000
[ o000 ). |- 99998.556)1 ...

Line angle @ 0.0000
[ RE Tk 130i]...]

Lozl painl counl @ 0

| el -]
e ot e -

20



Item Overview

4.9 Scan Edge Width

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.

U Local width of the work

QO Average width of the work

* When getting several widths of a measurement object
Example) Width inspection of

F o ™

l_h_ A

Seamches the edge by the change in color within the measurement region.
The edge can be detected by specifying the color to be detected.

* 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.

» The scan area is divided equally according to the setting.

The scan area, when the number The scan area, when the number
of divided areas is 1 of divider areas is 2

e _:_'_'_'_'__ i e g i

A TN T W T

The scan area, when the number The scan area, when the number

of divided areas is 3 of divided areas is 4
b ommmm e [ e B ]
_____________________ YR I
--------------------- :____________________________________________________________;
T T gy e e T e T

21



4.10 Color Data

Item Overview

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).

* When measuring the presence of measurement objects

Example) When re-measuring the presence of electronics components

Measure the presence with the color difference by averaging AGE
values of the Measurement region.

OK

NG (defect components)

Companent
Average RGB of Measurement region: 180 Average RGE of Measurement region:170

Component (defect)

Average color difference20

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

density.
Setting item | Set value | Description
Color Color 0to 442 | Specify the upper and lower limit values for the
Camera | difference Difference between the average color of the Measure-
ment region and the reference color.
Color 0to 221 | Specify the upper and lower limit values for the
deviation deviation of the average color in the measurement
region.
Mono- Density 0to 255 | Specify the upper and lower limit values for judging the
Chrome | average Average density of the measurement region.
camera | pestiny 0to 127 | Specify the upper and lower limit values for the
deviation deviation of the average density in the measurement

region.

22



Item Overview

4.11 Gravity and Area

Inspect using the area of the specified color.

* Label deviation measurement

Center of
qravity

Specified color  Measurement region

Measurement can be enabled by gravity coordinates of specified color in measurement region,

* Detection of defects, contamination, and stains of measurement objects whose
appearance is not defined

Defect Measurement region

Measurement can be enabled by area of specified color in measurement region.

* Measurement Parameters

Setting item | Set value Description

Area 0 to 999999.99 | Specify the area to be judged as OK.

Gravity X -99999.99 to Specify the range of X-axis shifting that is judged to be
99999.99 OK.

Gravity Y -99999.99 to Specify the range of Y-axis shifting that is judged to be
9999.99 OK.

23



Item Overview

4.12 Labeling

You can count the number of labels with a specified color or find the area and center of
gravity of a specified label number.

* Label count inspection

&,

Examination is based on the number and the area of labels in the measurement region.

Specified color  Measurement region

The exiracted labels are sorted by area
or gravity center and re-numbered.

« color extraction

Extract image Extract image
{before specifying colors) jafter speciyving colors - background colorblack)

24



* Measurement Parameters

Item Overview

Setting Set value Description
item [Factory default]
Filling up @ Checked Select the process method for the part encircled
holes @® [Unchecked] by the designated color circle.
When checked, the hole is processed as having
the specified color.
nput image mage after filling up hole
Outside @ Checked This option can be used only when there is a
trimming @ [Unchecked)] 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
po e
When calculating Tlr‘e area outside of the measurement region
the position and turns the color of the measurement target
area of this labe Sort mode: Area descending
Label Mao,- 1
Wifith the settings above, the position and area
of the middle label will be measured
Object 0 to 999999999 Specify the range of the area to be judged as a
area range label.
Sort Area ascending Specify the conditions by which label number is
condition | @[Area descending] | re-assigned.
@ X ascending When sorting referencing the X and Y
@ X descending coordinates, the upper left is the origin.
@Y ascending
@Y descending
Label No. [0] to 2499 Input the label number for the data to be output.

25



Item Overview

4.13 Label Data

You can specify a desired label number and obtain measurement values for that label stored
by other processing units that perform the labeling processing (“Labeling”).

* Label position acquisition

Example) Obtaining the position for each block

Label O

@ —— Labeld
. Label 2

U.(_Eamera Image Inp ut_)

1.

( Labeling )— Assigning the label numbers

2 v

( LabelData  )— Obtaining measured values for Label 0

3 v

( Label Data )— Obtaining measured values for Label 1

4,

( Label Data :I— Obtaining measured values for Label 2
|

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

26



Item Overview

4.14 Defect

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.

* Detecting defects, contaminations and spots on plain measurement objects

Find defects by the color change within the
measurement region

Defect  Measurement region

» Measure appearance defects and defects of parts

27



* Region Setting

Item Overview

PT (type) Description
Wide line Selected when detecting defects and burrs of the measurement objects.
Measurement

. [ Tegion
Wide circle, Selected when detecting defects and burrs of the circle measurement
wide arc objects. Maasurameant ragion

I

[ AR
Rectangle, Selected when detecting the overall defects of specified zones and
Ellipse(circle) | Measurement objects. TR
, polygon "4— :\::;ajll;lrumunt

......

* Defect detection mechanism

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 judgment value, it is judged that there are defects in the
measurement region.

Defect detection region

Defect
* Measurement Parameters
ltem Set value | Description
Defect 0 to 999 Specify the upper limit for defect judgment. When "30" is set, the
judgment OK value should be within the range of 0 to 30.
Area Oto Specify the maximum defect area. A_MAX: 307,200 for a 0.3-
judgment | A_MAX | megapixel camera, 1,920,000 for a 2-megapixel camera
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Item Overview

4.15 Precise Defect

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.

* Measurement parameters

rElamanl condilion

Ziza X : |7”] el
Shze ¥ I—I; | e »
Sampling intarval ¥ 2 Ii | e
Sampling intarval Y 2 Ii | 7
Cosparing fnberval ¥ o |7| | il s
Comparing inbarval Y |7I| | ol
diEectin:.: xFﬂ'ltc-rtuufﬂérent-aI? <
F fCradial)
.__I___.-Ii"'cnml

item Set value Description
Size X 4to 64 Specify the X-axis size of defects/contamination to be detected.
The higher this value, the higher the degree of defects for large
defects. Specify in units of pixels.
Size Y 4to 64 Specify the Y-axis size of defects/contamination to be detected.
Sampling 1to 64 Specify the interval for creating elements along the X axis. The
Interval X smaller this value, the greater the defect detection performance,
but the slower the processing speed. Specify in units of pixels.
Sampling 1to 64 Specify the interval for creating elements along the Y axis.
Interval Y
Comparing | 1to 32 Set the number of neighboring elements compared with when
interval X 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 | 1to 32 Set the number of neighboring elements compared with when
Interval Y the degree of defect is calculated,
Direction -X(circum- | Set the direction for detecting defects.
ferential) The smaller the direction setting count, the shorter the
-Y(radial) processing time.
-Diagonal
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Item Overview

4.16 Fine Matching

Differences can be detected in a fast and highly precise way by overlapping registered fine
images with input images (matching).

* To precisely detect trivial defects at the edges of text and patterns

Exmaple) Stain measurementonthe lable

Image of OK parts Image of Measurement object
(register in advance)

). x

Bl o f=m

Overlay

N4

Defective part is highlighted with NG colors, Judged by different area
values compared with those of OK images

Jufee tsmal stains

stains in model  Printing error  Defects around boundary
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Item Overview

4.17 Circle Angle
* To correct the tilting of circle measurement objects

Example)Appearance measurement while correcting the nut rotation

Draw a cirela lo ancircla tha pan thal has tha basic
features of the image in order to define tha ragistering
conditions far featurad poinksimaasurad points.

¥
Bazad on the conditions defined an the contrallar,
inspact the featured points on tha circumfanancsa with
the pocal unit, which will ba registerad as tha refamnca
positian.
4
o
L | [Faatured paints for the refarenca position)
Refamncs imaga Input imagea
x*x
b T

The dagree of angla is calculatad by companng the featured points of tha
refarance imaga with thosa of the inpul image.

* When drawing the measurement region, the featured part should lie on the circumference.

OK NG
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4.18 Barcode

Read in barcodes.

Item Overview

Processing can also classify the read-in results.

* To read in barcodes and output them to an external device

Example) A read character string is output.

4

438256

. Set value o
Setting item [Factory default] Description

Select the code type for the code to read.
+ JAN/EAN/UPC: Read JAN/EAN/UPC-format barcodes.

* [JAN/EAN/UPC] * Code39: Read Code39-format barcodes.

» Code39 » Codabar: Read Codabar(NW-7)-format barcodes.

» Codabar * ITF: Read ITF(Interleaved 2 of 5)-format barcodes.

«ITF * Code93: Read Code93-format barcodes.

Code Type » Code93 » Code 128/GS1-128: Read barcodes in the Code128/GS-128 and
» Code 128/GS1- GS51-128 Composite Code (CC-A, CC-B, CC-C) formats.
128 » GS1 DataBar: Read barcodes in the GS1 DataBar* (Truncated,
+ GS1 DataBar Stacked, Omni-directional, Stacked Omni-directional, Limited,
* Pharmacode Expanded, Expanded Stacked) and GS1-DataBar Composite Code
(CC-A, CC-B) formats.

* Pharmacode: Read Pharmacode-format barcodes.
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4.19 2D Code

Item Overview

Read in 2D Code. Printing quality evaluation based on ISO standards is supported.

Applicable standards: ISO/IEC 15415 (The data matrix standard in ECC 200 is supported)
and ISO/IEC 15416.
With 2D Code, detailed communication and reading result can be output.

Example) 2D code is read and character string is output.

I
L-'i

b

438256
Set value
Setting item Description
d [Factory default] P
Commaon
* [Auto]
* DataMatrix Set the code type.
* QRCode The symbol sizes that can be read in are as follows.
Caode type i . '
* MicroQR DataMatrix: Symbol size 64 = 64 max.
+ PDF417 QRCode: Symbol size 57 x 57 max. (Version 10)
* MicroPDF
Specify the color of the 2D Code to read.
* [Auto] ) ) ) ]
Code color Black Auto: Select to automatically determine the co'or setting.
White Black: Select this for black 2D Code with white background.
White: Select this for white 2D Code with black background.
ig&e length- [(J:nhceh(;kfkcgd Place a check when automatically determining the code length.
50 to 2448
Code length [50]0 Specify the code length.
+ [Auto]
Mirror setting * Normal Specify whether to reverse the image horizontally.
* Reverse

Magnify level:

Auto

* [Checked]
* Unchecked

Select whether to automatically set the reduction ratio of
images when reading code.

Magnify level

+0to4d
- [0]

Set the reduction ratio for images when reading code.
It is determined by the teaching process.
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Item Overview

4.20 OCR / Character Inspection

These processing items provide the functions that are required for inspections of
characters such as dates and lot codes.

Characters in images can be recognized and read as text information using the internal
font information without the need to prepare dictionary data. You can also prepare a
custom user dictionary to recognize characters in special fonts.

OCR provides a higher level of recognition stability than character inspection when
reading closely spaced characters, curved text strings, and other deviational
characters. Setup is easy because there is no need to create a dictionary.

Example: Inspection of expiration date, lot number, or other text printed on a curved surface such as a can or boftle.

Example: Inspection of manufacturing date, expiration date, or other text printed on a package or label.

* The OCR function recognizes alphabetical text strings in capital letters.
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4.21 Date Verification

This processing item creates a target string from the current date/time and compares it with

read-in strings from [Character Inspection].

* When inspecting date of manufacture

Example) Inspecting date labels to be attached to
product 5

* "Target string expression”

In the "Target string setting"

Yy

wHH

wrYYY

vHH

vl

vbD

bl

el

L1

b

chi

LLH

Item Overview

Label Description

Oto 9 Normal numeric value input

AtoZ Normal alphabet input

-] Normal mark input

* Character presence judgment

$ Number judgment

mYY last two digits of the current year

mYYYY | Four digits of the current year

mMM Current month

mDD Current day

mMRR 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

vMM Month after a set period of time

vDD Day after a set period of time

eYl Encrypted year 1

eM1 Encrypted month 1

eD1 Encrypted day 1

eR1 Encrypted hour 1

eN1l Encrypted minute 1
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Item Overview

4.22 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.

* This is used when saving logging images under specific conditions.

—__D
USB memory

device
:lt{: O
Controller
* Logging Conditions
Setting item | Setvalue | Description
Logging [None] No images are saved.
condition Only NG | Saves images only if an NG occurs. If an NG occurs

downstream from the image logging processing unit, image
logging is not performed.

Insert image logging as close to the end of the scene as
possible

All All measured images are saved.
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4.23 Data Output

» Output data to the external devices such as programmable controller and PC with the

no-order mode via

The output data include measured values and operational results, etc.

PLC

[ ]
1l

the serial interface.

Il

PC

* Settings

Serial WF

Controller

Set up the output contents with the expression.
Up to 8 expressions including 0 to 7 can be set in each unit.

* Output Format

clulpul Setting
Communicat fon method @
= RE-232C/RE-422

Format selfing :

! Output Form @
s

Digits of integer :

Digits of decimal :

" Etharnet
=
 ASCII (& Binnr:rJ
|1l3 '| Digits
|4' "'| Digits

Item Overview

Set value

Description

[RS-232C/RS-422]

Communication is performed via a RS-232C/RS-422 connection.

Ethernet

Communication is performed via the Ethernet.

[ASCII]

Outputs in the ASCII format.

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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Item Overview

4.24 Position compensation

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.

» 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.

Example) Using the searched position to perfiorm position compensation

Measurement
object

0,
( Camera Image Input }-

.1

(__ Search :}
2. Use the measurement values (searched
{:F'ns'rtbnﬂurnpensatinn } measurement coordinate of X and ¥) of

the previous unit to modify the position
of the measurement object
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5. Appendix

5-1Processing item guidelines

Application-oriented measurement can be configured by combining processing items or changing the settings

of processing items.

Position Compensation

Marking for position compensation?

Intersection of
rectangle or ling

a|=

Cther than above

L

not changed

100

|s shape of marking changed?

Is marking obligua?

obligue | — &

g
[D/

not obligue

changed

=i

[0][o

Appendix

Proclitem name

Edge Position
Fosition
Compensation

Specify the "Rotation
{engle‘ af ITBESUI'E.!ITIE!'IT]
parameter

Search*
Position
Compensation

Search
Fosition
Compensation

Flexible Search

Position

Compensation
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Appendix

Locating (Measurement Objects Not Inclined)

Shape of locating
marking?

o||D

I+ Specific object

Shape of locating tag? Procltem name
Intersedtion of
rectangieor ine;
+ *| Edge Position
Oither than | /s shape of marking Position of Marking? Measurement
above changed? frequercy?
ot ch d Position of )
(@) - ange an object 1 pixel - Search
D unit divided
— in1 pixel - Search
TR
Set "Sub-pxel
of measurement
parameter to
“Yes”
T
position o
objects Search
5 PR AR
@ Calculation
Changed
o
L w1 Flexible Search

—  Mon-spedfic object

For tag with
specified color
6) Gravity and Area
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Locating (Measurement Objects Inclined)

— Specific object
Locating marking? Procltem name
Circle
o _
Shape of locating [ @ / —— | Circle Angle
tag? -
‘ 0‘ Other than above
[ by Search
=Y !
Lo
Specify the "Rotation
angle” of measurament
rameter

—* Mon-specific object

For tag with
specified color Gravity and Area

<

Internal and External Inspection

Is shape of marking changed?

» Procltern name

Judgment condition? Is marking oblique?

Wudged by marking Mo occasionally | Searche
—

® @ e
angle” of Measurement
Ameter
| | Ne — Search

Yes

Flexible Search

Judged by color
density

O‘ . " Caolor Data

Judge by color

difference

Oll@

= | Gravity and Area

Appendix

41



Presence Inspection

Is shape of tag
non-specific?

Al 4

—* For specific shape

Is shape of marking changed?

Mo

Is marking oblique?

Yes

<

.

Yes

—=  For non-specific shape

For tag with
specific color

A

O

Dimension Inspection/Measurement

Langitucinal ar
transvearsa

e —

Proclterm name

Searche

P E—
ify fe " Rotetion

anghe” of Measwement
Eter

Search

Flexible Search

Gravity and Area

Pracltam name

||nspa::1me:iga uﬁtncﬂ
requinad fordirmansion
rarmant

Edge Position

Calculationg

of maasured adga

(Caleubia tha d'rrfefenm]
| pasibions

Appendix
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Burr Inspection

Text Comparison/inspection

Do you want o set the date to be checked automatically?

Are the character types more than two?

Yes

Mo

Date

Procltemn name

Defect

Procltem name

20071028

D Verficalion

‘Nod ‘ oK

Is shape of character changed?

Chrarader Inspadion

Flexible search

“Fotation
angle™ of measurermen

Is character ablique?

Specly he

Yes

Mod | | No.T
Mo

Mo.1 | | No

=

Search

Mo

Fine Matching

Appendix
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Appendix
Defect/Contamination Inspection

Procltemn name
Is defect with background?
Mo

- Defect
A~

Does background |5frenessof chamclers
position mngvg? and ines in graph consistent ?
Yes

(defects existin characters, Fixed Deflectad
graph and models) ©

Fine Matching
ABC ABC

ABC| |# —
ABC

ABC

Yes

ABC

Seamch

ABC

Are defect with
specific color?
Mo Ere defect with
pecific color?

_ 7

L | Gravity and Area

Defect with
non-specific
color

— /L‘ — Color Data

Quantity Inspection/Measurement

: . Procltern name
Side by side

”l I” * Edge Pitch
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Appendix

Inspection for Presence of Different Objects

Judgment condition? Mumber of markings Eﬂ:hap& of marking  Is the marking Procltem name

oblique?
i not chan i
Judged by marking 1 ged oblique | Searchg
@ @ @ [Spexily ihe "Rotation |
angle™ of measurement
=
not obligue
e @ - Search

changed

] @ * | Flexible Search

:
g
i)
)

5

7%

gg
‘@ )

color | = | Flexible Search
O #= | Gravity and Area
Judged by colar
d'rf'fegrg r'rc:t::jjlr
O - Color Data

Hole Position Measurement

Circle shape?

. Procltem name
Perfect circle

O =1 Circle Search
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