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How This Manual Is Organized

This Manual includes two manuals, "User's Manual", which describes the basic operations and settings of vision sensors,
and "Processing Item List Manual", which describes the setting options of each processing item.

Conventions Used in This Manual

B Symbols

The symbols used in this manual have the following meanings.

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

H Punctuation Marks
In this manual, Menu, among others, is defined as follows.

[1] Menu indicates the name of menu or Processing item shown in the menu bar.

non

Item name indicates the item name displayed in the screen.

Version Upgrade Information

The newly added functions are described here.

Table: Revision history from Version 1.1 to 1.12

Added Function Notes of Newly—added Functions Reference in Manual
Auto update reference You can select whether to perform Auto Processing Items List Manual, "3.1Color
color with color data Update for reference colors during region Data", P.1
setting.
Password setting when You can set passwords when switching from User’s Manual, "9.3.6Setting Password on
switching the RUN the RUN window to another as a security the RUN window [Password setting]", P.12
window measure.




Table: Revision history from Version 1.1 to 1.12

Added Function

Notes of Newly-added Functions

Reference in Manual

Setting operation priority

You can specify which to have the priority,
measurement result or menu operation.

Setting measurement
initialization priority

Measurement initialization is performed
immediately after switching scene or editing
flow. You can specify which to have the
priority, measurement trigger receipt or
processing of re-drawing on screen, during
measurement initialization.

User’s Manual, "9.3.4Setting the Status at
the Startup [Startup setting]", P.9




User's Manual

This manual describes the basic operations and all settings when using vision sensors.
This Manual includes two parts: Operation and Environment Settingas Parts. The contents are shown as follows.

M "Operation Part", P.1
This part describes how to measure according to the workflow chapter by chapter.
First, prepare to measure by performing "Preparation"—"Design Contents to be Measurement"—"Set up Contents to be
Measurement".
Then, confirm whether or not to measure exactly against the expected objectives by performing "Measurement
Test"—>"Adjusting Measurement Contents" repeatly.
Finally, perform "Actual Measurement"—"Verify Measurement Results".
In addition, this part also describes the operations of controller and how to utilize and analyze the measurement results.

B "Environment Setting Part", P.1
This part describes the measurement environment (camera and lighting, etc.) and the required system setting and
configuration to facilitate the measurement.
In addition, this part also describes the required setting for outputting the measurement results to external devices and

how to store data.
For the Q&A and how to treat the encountered faults, see Appendix. Please read as required.






Operation
Part

This part describes the operation flow from planning to
actual measurement and result verification.

Chapter 1 -Before Operation . ............. ... i, 1
Chapter2-Design . ....... .. i 1
Chapter3-Preparation . .......... ... .. 1
Chapter 4 -Setting up Scene (MeasurementFlow) .................. 1
Chapter 5 -Test Measurement/Re-measurement/Adjustment . ... .. ... .. 1
Chapter 6 -Starting Operation . . .......... ... ... ... .. 1
Chapter 7 -Utilizing/Analyzing Measured Data . .................... 1






Chapter 1 - Before Operation

This chapter describes fundamental operations and
designations of components of this product.

1.1 OperationFlow . ......... ... . .. . .
1.2 Screens/WINdows . . . ... ..ot
1.3 InputOperation......... ... ... .. . i
14 InputtingaValue . ....... ... .. ... .. . .. ... ..
15 InputtingaText ... ... ... . ...
1.6  SelectingFilesandFolders . ........... ... ... .. ... .......
1.7  Operations of Procltem Setting Window ....................
1.9 SettingFigures . .......... ... . .
1.10 Saving Settings and Powering Off . .. ......................
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19
20
23
25



1.1 Operation Flow

1.1 Operation Flow

Here describes the operation flow.

Before starting, it is necessary to take measurements

P re pa rat| O N and make adjustments of the cameras.

I ) "Chapter 3 - Preparation" (=pg.1)

V4

Ed |t Sce n e Creates/edits a measurement flow.

)

> "Chapter 4 - Setting up Scene (Measurement Flow)" (=pg.1)

Te St 1. Perform a test measurement and adjust the parameters
for the processing items.
2. Switch to the RUN window and check to see if there is a
I problem.

/ ) "Chapter 5 - Test Measurement/Re-measurement/Adjustment"”

M easureme nt Perform measurement in the RUN window.
(O pe ratIO n ) ) "Chapter 6 - Starting Operation" (=pg.1)

Utl I 1ZIN g/ Save the measured data and images or analyze the data.

) "Chapter 7 - Utilizing/Analyzing Measured Data" (=pg.1)

Aanlyzing




1.2 Screens/Windows

1.2 Screens/Windows

The screen varies with the operating state. Some typical interface structures and various buttons are
functionally described hereto.

Main screen (RUN window)

Edit Flow window

@
[+ ]
4]

Setting Expression window




1.2 Screens/Windows

1.2.1 Main Screen (ADJUST window)

The screen is used for carrying out measurement, from which measurement results can be verified.
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a Menu bar

To select the menu used for measurement-related operation or setting.
"11.5.1 Main Screen Menu" (=pg.17)

b "Measurement information display" area
1 2 3

0.Scone group O
0.5cenn 0

Signal output OF
Freeze

1. Overall judgement
Displays the result of the overall judgement of a scene ([OK]/[NG]).
The judgement result for each processing item is displayed in each flow unit of the
"Control" area.

2. Process time
Displays the time required for the measurement process.

3. Status display
Displays the scene group number, the scene number, the external output status, and the
image mode for the currently displayed content.

¢ Toolbar

Some common functions are reserved in Toolbar.



1.2 Screens/Windows

Edit flow

Displays the Edit Flow window. In the displayed window, you can add, delete, or edit
processing units.

"4.1 What is Scene" (=pg.2)

"1.2.3 Edit Flow Window" (=pg.9)

Data save

Setting data is saved into flash memory in the controller. Scene group data can also be saved to
USB memory. Modified settings must be saved.
"8.1.1 Saving Setting Data in the Controller's Memory [Data save]" (=pg.6)

Scene switch
To switch a scene group or a scene.
"4.4 Changing Steps (Scene Switch)" (=pg.20)

Measure/Stop meas.

Starts/stops measurement. The measurement is performed in accordance with [Test
measurement] settings in the "Control" area.

"5.1 Test Measurement before Actual Operation" (=pg.2)

Switch to RUN mode

Switches the display to the RUN window.

"1.2.3 Edit Flow Window" (=pg.9)

d "Image display" area

Displays the measured image.

1. Procltem setting button
Displays the name of the processing item for the currently selected processing unit. When
tapping the button, the Procltem Setting window is displayed.



1.2 Screens/Windows

e "Control" area
Displays "Test measurement setting", "Flow", "Detail result", and "Image view setting". You can
expand or collapse each item by tapping its panel.

When all items are When all items are When the "Control"
expanded collapsed area is closed
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* Test measurement setting

Sets up test measurement or re-measurement using a previously input image.
"5.1 Test Measurement before Actual Operation" (=pg.2)

Flow

Displays the measurement flow for the scene used for measurement. Tap a button for each unit
to display the Procltem Setting window and change the processing unit settings.

"1.7 Operations of Procltem Setting Window" (-pg.23)

The size of the processing unit buttons can be switched by tapping [Display] - [Display the
enlarged measurement flow].

Detail result
Displays with the text, detailed measurement results of the processing units selected in the

measurement flow.

Image view setting

Specifies the display settings for the "Image display" area. "6.3.1 Image Display Setting"
(=pg-5)

f Measurement Manager bar

r Captur i’ Lo off = ﬁ
| |

1 2

1. [Capture]
Saves the content displayed on the monitor as an image.
For settings and operation of [Capture], see "9.5 Setting the Destination to Save Capture
Image [Screen capture setting]" (=pg.17).

2. [LCD Off]
Turns off the power of the LCD monitor. For settings and operation of [LCD Off], see
"1.10.1 Powering Off LCD" (=pg.42).



1.2 Screens/Windows

1.2.2 Main Screen (RUN window)

This is the window used during operation.

OCammin 4!
e | O M-L: i
[ Tatest
“'_I Teles
R
]
L
¥ e
sl |
h"lr_-._'_,.
1]
| BT =
[0 Camera [mags Input]

Omage fapisd

1 i -

Actbivn fange I Fasmdse 01
Imaqe mode Tresas =

(Fagk foas

CloN & o
Bk dwape [rages 5]
Enter smpllied non-stop ad.
Switch to ADRET mado
b -
. C Caphrs Lo aft ’)

a "Measurement information display" area

0.Scene group 0

0.5cene 0
. Overall judgement

Displays the result of the overall judgement of a scene ([OK]/[NG]).

The judgement result for each processing item is displayed in each flow unit of the

"Control" area.

Disp mode

Scene group name and Scene name

Displays the scene group number and the scene number.

The current image mode, [Through], [Freeze], or [Last NG], is displayed.



1.2 Screens/Windows

b "Image display" area
Displays the measured image.

1. Procltem setting button
Displays the name of the processing item for the currently selected processing unit. If this
button is tapped during simplified non-stop adjustment, the Procltem Setting window is
displayed.

¢ "Control" area
Displays "Flow", "Detail result", "Image view setting", and "Adjustment”. You can expand or
collapse each item by tapping its panel.

When all items are When all items are

expanded collapsed When the "Control"
area is closed

* Flow
Displays the measurement flow for the scene used for measurement. When a simple non-stop
adjustment is executed, if you tap a button (icon) of each unit (icon), judgement conditions are
displayed in of the ProcItem Setting window, and the settings can be changed.
"6.4 Changing Judgement Condition of a Unit during Measurement" (=pg.15)

Important

» When simplified non-stop adjustment is not being performed, the Procltem Setting
window is not displayed even if a button for a processing unit is tapped.

In the RUN window, the size of processing unit buttons cannot be changed. To change the size
of processing unit buttons of the RUN window, set the size of buttons in the ADJUST window,
select "Data save", and then switch back to the RUN window.



1.2 Screens/Windows

¢ Detail result

Displays with the text, detailed measurement results of the processing units selected in the
measurement flow.

 Image view setting
Specifies the display settings for the "Image display" area."6.3.1 Image Display Setting"
(=pg.5)

* Adjustment

Starts and stops simplified non-stop adjustment, and switches to the ADJUST window.
d Measurement Manager bar

I Caapiur | Lo off -3

1 2
1. [Capture]
Saves the content displayed on the monitor as an image.

For settings and operation of [Capture], see "9.5 Setting the Destination to Save Capture
Image [Screen capture setting]" (=pg.17).
2. [LCD Off]

Turns off the power of the LCD monitor. For settings and operation of [LCD Off], see
"1.10.1 Powering Off LCD" (-pg.42).

1.2.3 Edit Flow Window

This window is used to create a scene (measurement flow). For scenes, see "4.1 What is Scene" (=pg.2).
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1.2 Screens/Windows

a Unit list
Lists the processing units included in the flow. For each processing unit, "b ProcItem setting

button" (=pg.10) and the name of the processing unit are displayed.

You can create a flow for a scene by adding processing items in the unit list.

"4.2 Creating a New Scene" (=pg.4)
b Procltem setting button

Displays the Procltem Setting window for each processing unit having a detailed set up.
¢ End marker

Indicates the end of the flow.
d Flow editing buttons

Search up/Search down ( ?Q / &9 )

Selects a processing unit by searching a processing item name.
"4.3.1 Selecting the Processing Unit to Edit" (=pg.7)

Select top/Select bottom (| B / 2 )

Selects the processing unit at the top or bottom of the flow.
"4.3.1 Selecting the Processing Unit to Edit" (=pg.7)

Select above/Select below ( ﬁ _/ a )

Selects the processing unit located one above or one below the currently selected processing
unit.

"4.3.1 Selecting the Processing Unit to Edit" (=pg.7)

Rename

Displays a window to rename the selected processing unit.

"4.3.4 Renaming a Processing Unit" (=pg.14)

Move up/Move down

Moves the selected processing unit upward or downward.

"4.3.6 Moving a Processing Unit" (=pg.16)

Copy

Copies the selected processing unit.

"4.3.7 Copying and Pasting a Processing Unit" (=pg.17)

Paste

Pastes the copied processing unit immediately before the selected processing unit. You can
only paste the unit right after the copy action without any intervening operations.
"4.3.7 Copying and Pasting a Processing Unit" (=pg.17)

Delete

Deletes the selected processing unit.

"4.3.8 Deleting a Unit" (=pg.18)

Append

Adds a processing unit to the bottom of the flow.

"4.3.2 Appending a Processing Unit at the Bottom" (=pg.11)

Insert

Inserts a new processing unit immediately before the selected processing unit.
"4.3.3 Inserting a Processing Unit" (=pg.12)

10



1.2 Screens/Windows

* Set
Displays the Procltem Setting window for the selected processing unit.
"4.3.5 Setting Details of a Processing Unit" (=pg.15)
e Display options
» Show guide
When checked, the explanation for the processing items ("g Guide" (=pg.11)) is displayed.
* Zoom flow
When checked, the flow in "a Unit list" (=pg.10) is displayed using large icons.
* Zoom Item tree
When checked, "f Processing item tree" (=pg.11) is displayed using large icons.
f Processing item tree
This is an area for selecting a processing item to be added to the flow. Processing items are
classified by type and displayed as a tree. If a plus sign "+" for each item is tapped, the contents
under the item is expanded. If a minus sign "-" for each item is tapped, the contents under the
item collapse.
g Guide
Shows an explanation for the processing item selected in the processing item tree. This is for your
reference to select a processing item. To display the guide, check "Show guide" in "e Display
options" (=pg.11).
h [Close]

Returns to the Main screen.

11



1.2 Screens/Windows

1.2.4 Procltem Setting Window

This window is used to set the Measurement parameters and judgement conditions, etc, of Processing
Item. For window operations, see "1.7 Operations of Procltem Setting Window" (=pg.23).
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a "ltem tab" area
Displays detailed setting items as tabs, for the processing unit selected in the Edit Flow window
or in [Flow] of the "Control" area on the Main screen.
b "Detail" area
Displays and changes settings for the detailed setting item selected in the "Item tab" area.
¢ "Image display" area
To display the Coordinate, figure and images captured from camera, etc.
d "Zoom browser" area
Zooms in and out of the displayed image.
"1.8 Using Zoom Function" (-pg.24)
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1.2 Screens/Windows

3D Processing Item Window
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a "Image display" area
Displays the coordinates, figures and images captured from cameras, etc.

13



1.2 Screens/Windows

b 3D camera switching button
When tapping the button, the camera image in the "Image display" area is switched.
The button number indicates the camera image currently displayed in the "Image display" area.

Depending on the camera used, the buttons will change as described below.

Table: 3D camera switching button

Camera number Buttons displayed
‘When using camera input 0 and 1. @
.| and lIL are switched.
When using camera input 2 and 3. IE'
and @ are switched.
When using camera input 0, 1, and 2. @ |I| q ehed i 4
.|, L= an | | are switched in order.

Example) A display when camera input 0 and 1 are used.

Tapping @ switches it to lIl , and the image of camera input 1 is displayed in the "Image
display" area.

Image of camera input 0 Image of camera input 1

<Default>

The button is
When you tap switched to

Bl - B
—IE ]

r-

Image of camera input 1 Image of camera input 0

Tapping IIL switches it to @ , and the image of camera input 0 is displayed in the "Image
display" area.

€ "Subimage" Area
A camera image other than the image displayed in the "Image display" area is displayed.

14



1.2 Screens/Windows

1.2.5 Setting Expression Window

This window is used for setting expressions for measurement. For the contents and operation of this
window, see "4.1.5 How to Display Setting Expression Window" (=pg.8), of "Processing Items List

Manual".
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1.3 Input Operation

1.3 Input Operation

I
This section describes the basic operations of input devices of this product.

1.3.1 Operations of Touch Pen (for Users of Panel-type
Controller)

The touch pen is used in the touch screen in either of the following ways.

Tapping

Touch screen

Touch the screen slightly with the touch pen, and then take off immediately in order to select
Processing items.

Drag & Drop

Draw while tapping the screen slightly with the touch pen.

Important

» For touch screen operation, the supplied touch pen must be used. Otherwise, the touch screen would
be damaged when using a pencil or a ballpoint pen.
» In addition, delay may occur when tapping touch screen continuously and rapidly.

1.3.2 Basic Operations of Mouse and Trackball (for Users of
BOX-type Controller)

Please use currently available mouse or trackball with USB interface.
(See the list for recommended products. Please refer to product catalogue.)

16



1.3 Input Operation

POINT

» Don't use the right mouse button, roller and other keys.

Tapping

Left button

Press the left mouse button to select Processing items.

POINT

» This document primarily describes the operation of "Tapping". If you use mouse or trackball, "Tapping"
is deemed to be "Clicking".

Drag & Drop

Move the mouse by holding down
the left mouse button.

V=

Move the mouse by holding down the left mouse button.

17



1.4 Inputting a Value

1.4 Inputting a Value

This section describes how to input the data required for setting the Judgement conditions and
communication specifications. There are a few input ways according to different settings.
+ Setting by drawing a figure (Setting the coordinates on the figure as values)
When carrying out "Model registration"/"Region" for specific Processing items, visual operation is
possible without considering the related value. For details, see "1.9 Setting Figures" (=pg.25).

 Specify values directly with the numeric keyboard
Used when the value to be inputted is specific.

+ Setup values by dragging the slider
Dragging the slider on the screen allows to setting up values.

Here we'll describe how to use the numeric keyboard to set up values. For other methods, refer to
individual setting descriptions.

1 Tap the Processing item's [...] to specify values.

)

The numeric keyboard is displayed.

£ Tap numeric key to input value.

0
CLR B3
] o]
7 & 3
4 5 B
1 (4 3
—_——
BRI

The numerical value is input.

3 Tap [OK].

Verity the value, and close the numeric keyboard.

18



1.5 Inputting a Text

1.5 Inputting a Text

This section describes how to input File names and descriptive text.
The following software keyboard is viewed in the input text screen.

a
b .—I—
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0 il 1
Aa - |T = |
0K | Cancel ‘

a Japanese input mode
b Mark (One-byte Characters Input Mode)

¢ a (Alphanumeric Characters Input Mode)
To toggle between uppercase and lowercase mode, tap "A/a". The initial state is lowercase mode.

Operation Method

4 Tap[...] for the item to set a character string.

=

The software keyboard is displayed.

Choose your desired language from the tab.

3 Enter text and tap [OK].
The software keyboard is Closed.



1.6 Selecting Files and Folders

1.6 Selecting Files and Folders

This section describes how to select a destination folder for images captured from such operations as

saving data/load and re-measurement.

The following window will appear in File and Folder Selection window.

BAND e
€3 uInk v

L

a Window Title

When specifying a file, the title is "FileExplorer". When selecting a folder, the title is "Select

folder".

b "Folder view" area
Lists folders on the RAM disk and folders in the mounted USB memory. At the root of the tree,
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all accessible USB memory drives are displayed (ex. "USBDisk", "USBDisk2").

¢ Toolbar

* Copy ( %b

Enabled when a folder or file is selected in the "d "List view" area" (=pg.21). After tapping

and copying, the Paste option will become enabled.

* Paste ( )

Enabled when performing copying. Paste copied files or folders.

* Delete (- x )

Enabled when a folder or file is selected in the "d "List view" area" (=pg.21). Tapping allows

to opening a window for you to confirm the deletion.

* Rename (. 3 )

Enabled when a folder or file is selected in the "d "List view" area" (=pg.21). When tapped,
the Rename window is displayed.

» New a Folder ( % )

Create a new folder.
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1.6 Selecting Files and Folders

» Toggle List View( )
Switches the display style of the "d "List view" area" (=pg.21).

d "List view" area
To display the list of the files and folders contained in the folder which is selected from the

"Folders view" area.
In addition, when an extension name is selected from "Type", then only the files with the selected

extension name can be viewed. To change a viewed list, tap "Toggle List View" button ( ).

e "File name view" area
» Name
To display the names of the files selected from the "d "List view" area" (=pg.21) .
* Type
Specifies the type of the file displayed in "d "List view" area" (=pg.21), such as "Scene data
(*.scn)" and "System data (*.ini)".

1.6.1 Available Operations in File Selection Window

This section describes available operations from the File Selection screen.

POINT

» When the target file is not viewed in the "List view" area, please check to ensure that a file type is
selected from the "Type".

Copying/Pasting a File or Folder

1 Tap a folder or file that you want to copy in the "List view" area.

A folder or a file is selected.

2 Tapcopy" ().

3 Select the destination folder, and tap "Paste" ( ).

Renaming a Folder or a File

1 From the "List view" area, tap the name of file or folder to be renamed.
The file or folder will be selected.

2 Tap "Rename" (| 52 ).
The software keyboard is displayed.

21



1.6 Selecting Files and Folders

3 Enter a new name.
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T (R [P | 1

A n *‘—. L=
How to input text: "1.5 Inputting a Text" (=pg.19)
» When a file with the same name exists, a prompt will be viewed telling you that you cannot select the
name.

Deleting a Folder or a File

1 From the "List view" area, tap the name of file or folder to be selected.
The file or folder will be selected.

2 Tap [Delete] (.i.).

A window will be viewed for your confirmation.

3 Tap [OK].
The selected file or folder will be deleted.
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1.7 Operations of Procltem Setting Window

1.7 Operations of Procltem Setting Window

Detailed settings for each processing unit are set in the Procltem Setting window. This section explains

basic common operations in the Procltem Setting window.

1

Display the Procltem Setting window.
The Procltem Setting window can be displayed from the Main screen or the Edit Flow window.
For the Procltem Setting window, see "1.2.4 Procltem Setting Window" (=pg.12).

Tap one of the setting items in the "ltem tab" area.
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The items displayed in the "Item tab" area vary depending on the processing item.
According to the item selected in the "Item tab" area, the displayed contents change in the
"Detail" area and the "Image display" area.

You can change parameters from the "Detail" area.
For more Details about the setting of Processing items, see " Processing Items List Manual"
(=pg.D).

If necessary, repeat Steps 2 and 3.

Tap [OK].

The new settings are applied and the ProcItem Setting window closes.
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1.8 Using Zoom Function

1.8 Using Zoom Function

Specifies the magnification settings of the displayed image in the Procltem Setting window.

| a b c
a Zoom browser

Indicates the zoomed area in the original image.
b Magnification factor
Enters the magnification factor between 25% and 1600%.

¢ Operation buttons

* Zoom-in button ( }1 )

Enlarges the selected area two times.

* Original size button ( }; )

Displays the selected area in the original size.

» Zoom-out button ( y ] )
Reduces the selected area by half.

* Full-screen button ( @ )

Displays the selected area in full screen mode.
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1.9 Setting Figures

1.9 Setting Figures

This section describes how to set up objcets (figures and text) when registering models or measurement
regions.

The type and number of objects differ depending on different setting options. For the available setting
options, see "11.6 Corresponding Image List of Processing Items" (=pg.20) and " Processing item List"
(=pg.1), of "Processing Items List Manual".

1.9.1 "Figure Setting" Area

Registers a figure when registering or setting a measurement region or model.
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a Figures
Lists the names of the registered objects. The figure at the bottom of the list is the most
foreground object. The upper place the object is listed in, the more background it is displayed.
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1.9 Setting Figures

b [Edit]
Used to edit a figure. The following figure editing tool is displayed.

EuFBE ! | -
Irvlrtl-r\rlo ]
i S

2 &)
((ectanein l\
Uppar ledi paaition t ] _"_
3 — ik [Fclie]l =]
l._'
Lawsr rlght pas it fon 1 ]
[, [T (=] =]
i
\ =)

1. Drawing tool buttons
Sets up objects, such as figures and text. The number and type of the objects available are
different depending on the item to work with (ex. "Result display", "Model", "Region
setting"). For details, see "11.6 Corresponding Image List of Processing Items" (=pg.20).
2. Object editing buttons
Buttons for editing objects
3. Details
Shows the details of the selected figure. Object coordinates or radius can be specified.
Tapping [ & ] or [ ¥ ] will display the items currently not displayed.
€ "Zoom browser" area
Magnifies the "Image display" area by the selected magnification factor."1.8 Using Zoom
Function" (»pg.24)

1.9.2 How to Set up

The settable objects are as follows:

Table: Figure Object List

) Initial State
Objects - : see
Result Display Other Than the Result Display

Rectangle Height: 201 pixels Height: 241 pixels " Rectangle" (=pg.27)
Width: 201 pixels Width: 241 pixels

Line Length: 201 pixels Length: 320 pixels " Line" (—=pg.28)
Width: 2 pixels Width: 20 pixels

Circle/Ellipse Radius: 100 pixels Radius: 120 pixels " Circle/Ellipse"

(=pg29)

Circumference Radius: 100 pixels Radius: 120 pixels " Circumference"
Width: 5 pixels Width: 10 pixels (—pg-31)

Arc Radius: 100 pixels Radius: 120 pixels " Arc" (=pg.33)
Width: 5 pixels Width: 10 pixels
Start angle: 180 degrees Start angle: 0 degrees
End angle: 180 degrees End angle: 180 degrees
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1.9 Setting Figures

Table: Figure Object List

) Initial State
Objects - . see
Result Display Other Than the Result Display
Cursor Central coordinate X: 150 - " Cursor" (=pg.35)
Central coordinate Y: 150
Polygon - - " Polygon (Triangle to
Decagon)" (=pg.35)

Text - - " Text" (=pg.37)
Time - - " Time" (=pg.37)

When an image is difficult to view or if you want to observe a region in more detail, magnify the image.
"1.8 Using Zoom Function" (=pg.24)

Rectangle

» Image selected

Four i:;-oints are displai-}}éd at each corner.
+ Dimension Adjust
Drag one of the points.

+ Example) To enlarge
Drag the point in the lower right corner to the lower right direction.
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1.9 Setting Figures

+ Setting Item
Setting items can be switched by tapping [ & Jor [ ¥ ].

ect ang s dectangls N\
| Upper lefl posilion
. [7i]

Ceanter Pozition

1
(o). [k (=[ ]
4]

g

Table: Detail Setting (Rectangle)

Lower righl posilion

I._l_!_l_

ltem Description

Center position (X, Y) The X and Y coordinate values at the center of the rectangle
are displayed.

To edit each value, tap the button to the right of the value, and
specify a value in the window displayed.

Upper left position (X, Y) The X and Y coordinate values at the upper left corner of the
rectangle are displayed.

To edit each value, tap the button to the right of the value, and
specify a value in the window displayed.

Lower right position (X, Y) The X and Y coordinate values at the lower right corner of the
rectangle are displayed.

To edit each value, tap the button to the right of the value, and
specify a value in the window displayed.

Line

» Image selected

View points 6f start, fniddle and end points of lines.
» Dimension Adjust
Drag one of the points.

+ Example) When changing the length of lines

Drag the points towards intended direction.

i K

+ Example) When changing the oblique direction
Drag the points towards intended direction.
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1.9 Setting Figures

» Example) When changing the line width

Drag the center points towards vertical direction of lines.

+ Setting Item

Setting items can be switched by tapping [ & Jor [ ¥ ].

(Mide |Ine

Cenlar Fozil iom

1]
. [T [ =] oEs

fWide | ine
Start Foint

A

[, [0 [] -]

End polnt 1

Ridlh 'I'

Table: Detail Setting (Line)

ltem

Description

Center position (X, Y)

The X and Y coordinate values at the center of the line are displayed.
To edit each value, tap the button to the right of the value, and
specify a value in the window displayed.

Start point (X, Y)

The X and Y coordinate values at the initial point of the line are
displayed.

To edit each value, tap the button to the right of the value, and
specify a value in the window displayed.

End point (X, Y)

The X and Y coordinate values at the terminal point of the line are
displayed.

To edit each value, tap the button to the right of the value, and
specify a value in the window displayed.

Width The line width (thickness) is displayed.
To edit each value, tap the button to the right of the value, and
specify a value in the window displayed.
Circle/Ellipse

» Image selected

NI

Points are diéplayed on the top, bottom, left, right, and lower right of the circle.
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1.9 Setting Figures

» Dimension Adjust
Drag one of the points.

N

4_»\1/':\7»

» Example) When circle is Zoom
Drag the point on the lower right of the circle.

-

/\\
A

» Example) To transform the circle into a horizontally long ellipse
Drag the point on the right of the circle to the right.

7N
N7

-
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1.9 Setting Figures

+ Setting Item
Setting items can be switched by tapping [ & Jor [ ¥ ].

Elllpza 1 el ipee

Gantar Poxition

Center Pagition
1] [320]], [740]] _JJ_‘
[F20-], [T80] = 4
EDJ E ﬂJ__iJ; —J # Hadius M:

Radivs ¥ i

—]

Table: Detail Setting (Circle)

ltem Description

Center position (X, Y) The values of the coordinates (X, Y) at the center of the circle are
displayed.

To edit each value, tap the button to the right of the value, and specify a
value in the window displayed.

Radius X The radius of the circle in the X-axis direction is displayed.
To edit each value, tap the button to the right of the value, and specify a
value in the window displayed.

Radius Y The radius of the circle in the Y-axis direction is displayed.
To edit each value, tap the button to the right of the value, and specify a
value in the window displayed.

Circumference

» Image selected

-/

Points are dlsplayed on the top, bottom, left, and right of both the inner and outer circles.

D)

AN

» Dimension Adjust
Drag one of the points.
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1.9 Setting Figures

« Example) To enlarge the entire circumference

Drag a point on the outer circle.

-———

!

-

» Example) When adjusting the width of circumference

Drag a point on the inner circle.

(7
\3

+ Setting ltem

2N
2/

Setting items can be switched by tapping [ & Jor [ ¥ ].

fHide circke

Cenler Posilion

[, [7o] |« |
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2l |
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Table: Detail Setting (Circumference)

ltem

Description

Center position (X, Y)

The values of the coordinates (X, Y) at the center of the circle are
displayed.

To edit each value, tap the button to the right of the value, and specify a
value in the window displayed.

Radius The radius of the circle is displayed.
To edit each value, tap the button to the right of the value, and specify a
value in the window displayed.

Width The width of the circumference is displayed.

To edit each value, tap the button to the right of the value, and specify a
value in the window displayed.
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1.9 Setting Figures

Arc

» Image selected

Points are displayed on two lines at both ends of the arcs, on the inner arc, on the outer arc, and inside
the closed arc shape.

» Dimension Adjust
Drag one of the points.

» Example) When arc is Zoom
Drag the point inside the arc in the outward direction.

» Example) When adjusting the width of arc
Drag the point on the inner or outer arc inward or outward.

» Example) When changing the Angle of arc (partially open)
Drag one of the points at the end of the arc.
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1.9 Setting Figures

« Setting Item

Setting items can be switched by tapping [ & Jor [ ¥ ].

(Flde orc

Center Fosition

1]

n

Hide arc

Start angle:

E—EE

End angle:

E—cE

@J

ide are \
Center Fosition ﬂ
[, [ =] |=]

1
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—

Rldih:

— 0

=]

Table: Detail Setting (Arc)

ltem

Description

Center Position (X, Y)

displayed.

value in the window displayed.

The values of the coordinates (X, Y) at the center of the circle are

To edit each value, tap the button to the right of the value, and specify a

value in the window displayed.

Radius The radius of the circle is displayed.
To edit each value, tap the button to the right of the value, and specify a
value in the window displayed.

Width The width of the arc is displayed.

To edit each value, tap the button to the right of the value, and specify a

Start angle

The value of the start angle is displayed.

value in the window displayed.

To edit each value, tap the button to the right of the value, and specify a

End angle

The value of the end angle is displayed.

value in the window displayed.

To edit each value, tap the button to the right of the value, and specify a
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1.9 Setting Figures

Cursor

» Image selected

_s

Overall image selected.
+ Setting [tem

Cenlral :
T

o, [l =] [=]
L]

Siyle: [Falid

Ridth: r_J Ji J

Color @ |UH Callor _|

Table: Detail Setting (Cross)
ltem Description

Central coordinate (X, Y) The values of the coordinates (X, Y) at the center of the cross are
displayed.
To edit each value, tap the button to the right of the value, and specify a
value in the window displayed.

Style The style of the line for the cross is displayed.
To change the style, tap [ W ] and select one.

Width The width of the line for the cross is displayed.
To change the value, tap the button to the right and specify a value in
the window displayed.

Color The color of the line for the cross is displayed.
To change the color, tap [ ¥ ] and select one. Options are "OK color",
"NG color", "Judgment", and "RGB".

Polygon (Triangle to Decagon)

* How to draw a polygon (e.g. a quadrilateral)

VARYA YA

1. When Polygon lis spec1ﬁed a trlangle is drawn at first.
2. Ifyou drag one of the sides and drop it at the point you want to make a new vertex, a new vertex
will be created.
If the number of climaxes is not within 3 to 10, the image isn't deemed as a polygon.
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1.9 Setting Figures

» Image selected

Climax view point of images.
» Dimension Adjust
Drag one of the points.

» Example) When changing the Angle of one point
Drag points (randomly).

» Example) When changing area
Drag points (randomly).

N~

-
-
-
-~
<
~.
"’
-
-
- A/v
- ]

 —
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1.9 Setting Figures

+ Setting Item

Setting items can be switched by tapping [ & Jor [ ¥ ].

Pl ysun

Genter Pasitlon

[320], WJﬂ :J Pasitian H
L

[980), [ | | ]
L]
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Table: Detail Setting (Polygon)

ltem

Description

Center Position (X, Y)

The X and Y coordinate values at the center of the polygon are displayed.
To change the value, tap the button to the right and specify a value in the
window displayed.

Position (X, Y) for each
vertex

The X and Y coordinate values of each vertex of the polygon are
displayed.

To edit a value, select a vertex by tapping [<<] and/or [>>], tap the button
to the right of each coordinate, and specify a value in the window
displayed.

Text

» Image selected

p=——-

R e

Overall image selected.

POINT

» "Text" can be only used in [Result display] processing item.
See "7.1 Result Display" (—=pg.1), of "Processing Items List Manual".

Time

» Image selected
o= ————

UrSd REsIENE |
L

Overall image selected.

POINT

» "Time" can be only used in [Result display] processing item.
See "7.1 Result Display" (=pg.1), of "Processing Items List Manual".
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1.9 Setting Figures

1.9.3 OR Setting/NOT Setting

OR setting/NOT setting is used to combine multiple images.
The figures that can be combined are different depending on the processing item. For details, see the
Processing Items List Manual.

When inserting a new figure, it is handled as an OR image. At this time, when [OR/NOT] ( DR/NOT) i
tapped, the image is handled as a NOT image. Each time [OR/NOT] ( BE/NOT) is tapped, the setting of the
selected figure toggles between OR and NOT.

Important

» It's not allowed to draw only the images with NOT setting.

Table: Note of OR Setting/NOT Setting

Iltem Description
1 Used when drawing a model or a region
OR/NOT( BR/NOT) The setting toggles between OR and NOT each time the button is tapped.
' ) * OR

The selected figure is displayed with a dotted line in the OK color (OR Image).
When drawing multiple figures, the entire area is registered as a region.

* NOT
The selected figure is displayed with a dotted line in the NG color (NOT image).
The area outside of the NOT image is registered as a region.

Example) Grey parts are measurement region.

Pom————— a Image 1 (down by OR)

Image 2 (down by NOT)

- == Image 3 (down by OR)

Complex area can be drawn through image combination, or unnecessary parts are removed from the

measurement region.

1.9.4 Drawing Procedures

This section describes how to register models, draw figure in measurement region and specify the
measurement region.

1 Display the "Figure setting" area by one of the following methods.

 For "Model registration" in Processing item setting
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1.9 Setting Figures

The number and type of the objects you can register are different depending on the processing
item.

Or drawn by using OR setting/NOT setting.

"1.9.3 OR Setting/NOT Setting" (=pg.38).

For "Region setting" in Processing item setting

Objects to be registered may differ from the Processing item.
"11.6 Corresponding Image List of Processing Items" (=pg.20)

For figure setting in Processing item "Result Display"
"7.1 Result Display" (=pg.1), of "Processing Items List Manual"

Important

» In the "Figure setting" area, the type and the number of the objects that you can set vary
depending on which function they are displayed from or which processing item they are
used by.

For details, see every Processing item and "11.6 Corresponding Image List of
Processing Items" (—pg.20).

2 Tap the object button to be drawn from Image Tool button.
For OR/NOT setting, see "1.9.3 OR Setting/NOT Setting" (=pg.38).

3 Draw the objects.

Flguree |
Rectangle

®| x|

Mactang e

d

Upper lell posilion

[7-], [77] |

t

Lewar right position

[F22-]. [Fe] < |

t\:

100, rlnr_J

3

|:
B

| ]
IF Gave regisiered model Ok | Cance

The objects are registered.

POINT

To enlarge
» Use the Zoom function to enlarge the displayed image.
"1.8 Using Zoom Function" (-pg.24)
To check the drawn objects
» The type and the consecutive nhumber of drawn objects are displayed on the left of the
"Figure setting" area.
"1.9.1 "Figure Setting" Area" (—pg.25)
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1.9 Setting Figures

4 Objects can be added by tapping Image Tool button.

» Object can be deleted by tapping the objects to ha dajeted and [Delete] (| ¥
To delete all the drawn objects, tap [Select all] ( iy ) and then tap [Delete] ( b4 ).

5 Repeat 2. to 4., draw figure.

6 Tap [OK] when drawing is over.

The settings are registered.

1.9.5 Auvailable Operations in Drawing Area

This section explains the editing operations available in the "Figure setting" area. For details about the
"Figure setting" area, see also "1.9.1 "Figure Setting" Area" (=pg.25).

Moving a Object in View Area

1 Tap the objects to be moved from the "Image display" area to object list. All

objects can be moved by tapping "Select All" (

The objects are selected.

2 Tap the arrow button of the direction to which you want to move the object.

The selected object moves 1 pixel every time.

POINT

» Dragging allows images moving in the "Image display" area.
Bigger locations are more easily shifted.

Copying/Pasting

1 Tap the objects to be copied from object list.

The objects are selected.

2 Tap[Copyl (| 13).

3 Tap [Paste] ( ® ).
The copied objects are Pasted to the location. The pasted object is appended at the bottom of the
object list.
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1.9 Setting Figures

Deleting objects

1 Tap the objects to be deleted from object list. Or, tap [Select all] ( . | ).

The objects are selected.

2 Tap [Delete] (| 2% ).

A window will be viewed for your confirmation.

Using Expressions

When tapping [...] for each value displayed in the Detail window, the Setting Expression window is
displayed to set a value. However, the available features in the Setting Expression window vary
depending on the situation. For the operation of the Setting Expression window, see "4.1.4 Structure and
Creation of Expression" (=pg.5), of "Processing Items List Manual".

41



1.10 Saving Settings and Powering Off

1.10 Saving Settings and Powering Off

Before turning off the power of the controller, perform the following operations to save the scene data
that you have set. Scene data of Scene Group 0 will be Saved into the built-in flash memory of
controller. If USB memory is inserted, the setting data of Scene Group 1 to 31 will be Saved into USB
memory.

Whenever starting up, the controller loads the scene data from the flash memory. Therefore, if you turn
off the power without saving the data to the flash memory, the changes made will not be retained.

Important

» Logged images in the controller and images/data saved on the RAM Disk are deleted when the power
is turned off, since they cannot be saved in the flash memory. If you want to keep these images or
data, perform either of the following procedures.

 In "Logging setting", set the Destination folder to the USB memory.
"7.2 Setting up Logging Condition [Logging setting]" (=pg.7)

» In "Save to file", copy the data saved to the RAM Disk to the USB memory.
"8.1.4 Copying/Moving File [Save to file]" (=pg.9)

1 On the Main screen (the ADJUST window), tap [Data save] in the Toolbar to
save the set data.

For details on this operation, see "8.1.1 Saving Setting Data in the Controller's Memory [Data
save]" (=pg.6).

2 Exit after powering off controller.

1.10.1 Powering Off LCD

Just Power off LCD, not the controller.

1 Open the measurement manager bar at the bottom right of the Main screen and

tap [LCD Off].
¥ Image view setting
Tmage lawool 1 imsge -
Active image Image number 0
Image mode m
Poaltlona o @ OFF

Sub image ![I‘I—j L=t U .

Capture LCD o -
[

A confirmation message is displayed.

42



1.10 Saving Settings and Powering Off

2 Tap [OK].

LCD ofi

In caze of an Integrated controller. shut off Lhe power of
Click the botlom of screen If powering on aseln.

K

LCD is switched off.

POINT

» This window cannot be captured.

Powering On LCD Again

Tap the lower part of view.
Then, LCD will be switched on.
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Chapter 2 - Design

Measurement environment/Processing item shall be
necessarily designed prior to measurement.

2.1 Connections Required for Measurement ... .................
2.2 DesignMeasurementContents .. .........................



2.1 Connections Required for Measurement

2.1 Connections Required for Measurement

Please check the connections of equipments prior to measurement, which shall be set up where
necessary.

/ Number of cameras

\.

/ Lighting
Measurement

/ ob jec @

Measurement
conten s

The cameras, lightings and lighting methods may vary depending upon different measurement objects.
The cameras and lighting methods optimally suited for measurement shall be discussed here.

"3.3 Adjusting Camera" (=pg.5)

"11.1 CCTV Lens" (=pg.2)



2.1 Connections Required for Measurement

Data I/O

When using measurement results, it's required to input measurement command from external devices, or
set up I/O. Different external devices require different connections. For details, see "Chapter 10 - How
To Connect & Communicate With External Devices" (=pg.1).

Operation with PC

§ Y

PC connection and setting shall be required when inputting measurement commands or using
measurement results.
For details, see "Chapter 10 - How To Connect & Communicate With External Devices" (=pg.1).



2.2 Design Measurement Contents

2.2 Design Measurement Contents

A wide range of measurement objects and corresponding Processing items are available in this product.
By combining these Processing items, measurement for different purposes can be implemented.

This combinations of Processing items are called as "Scene". You can prepare many scenes beforehand,
so as to toggle between scenes easily and change measurement contents.

Measurement object

<0

Measurement contents
I"--.

L
(I H

.

q
Y 0 M
T 'Y,

,‘ s’s. -

A . ST
\
I

v 1
. :
. 4

.

-~

.

~

.

\ -

.
1.

Contents of Scene

You can create a scene by combining Processing items like a flow diagram.

A processing item registered in a scene is called a "processing unit", and processing units in a scene are
sequentially numbered (processing unit No.) from zero in the order of registration. When executing
measurement, the processing items that have been set are executed in the sequence of processing unit.
No.



2.2 Design Measurement Contents

For details, see"4.5 Selecting a Processing Item" (=pg.21).
C  Start )

Capture Image from camera

Display Image

o

‘ UCames Imate kil

4+

a

P 2Peqtar Comperisatun
s

. | 3Frm Hatching
L

<4

Carry out position compensation

" 1 Bearch
=]
Identify the shape ) J

R

] | APeraliel Judpraert Cutgan
=

4

. v
Oquut measurement
results to external devices
( Exit )

3
( Check the defect )

POINT

» By default, Unit 0 has a processing item [Camera image input], which corresponds to the dimension.
» For the FZ2 series, [Camera Image Input]
+ For the FZD series, [3D Camera Image Input]




2.2 Design Measurement Contents

Example) When adding Position Compensation for two measurement objects in the same Sight

Display Image

Start J

Capture Image from camera ) "E T ———
[T . | 15earch
v :
Identlfy the shape ) | - 2 Pasihtior Campenastion

OV (Y

+ . AF v masching
L]
arry out Position Compensation i -
relative to measurement object(1) o T gtk ik

+ [ o= | ‘S Fosition Unmpensalion
b |

Check for defects relative to
e U Fam HWaChing
T

measurement objects(1)
+ | %‘ T Paralis] Jucgament Oufpat
Return the moved image to home) =

-y

position by Position Compensation

v

Carry out Position Compensation
relative to measurement object(2)

" (33

" (28

Check for defects relative to
measurement object(2)

Output the judged result to an
external device
( Exit )

()




2.2 Design Measurement Contents

Example) When judging the type and classifying measurement conditions according to images (branch
processing)

Display Image
Start )
- I Gamers Image: npud
0 g
C Capture Image from camera ) = | VCiassmication
o
1 + o | Peonational Hranch
Classification ;
o + 5“; &Fira Matching
2 =
Classify measurement conditions £ ks
according to the type Rl .
— | BFmé Matching
|
I %
¢ i I ﬁEnd
3 fo

5
Check for defects Check for defects
relative to type (1) relative to type (2)
6

4

C Exit ) ( Exit )
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Chapter 3 - Preparation

This chapter describes the preparations prior to fine-tuning of
camera, etc.

3.1 \Verifyingltems ... ... . .. . 2
3.2 PreparingControllers ............... ... ... ... ... ... 4
3.3 AdustingCamera ............. .. 5
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Verifying ltems

3.1 \Verifying ltems

This product can operate with a single controller, or is connected to external devices.

3.1.1 Verifying Configurations

Configuration 1: Used on 1 Controller

USB memory is used to Save back-up data into PC.

\ \ [ )

[ —
Controller  USB memory

Configuration 2: Connect Controller and External Devices

PC is connected to external devices via RS-232C/422 or parallel cables.
External devices allow measurement command input, or measurement results acquisition.
For details, see "Chapter 10 - How To Connect & Communicate With External Devices" (=pg.1).

—

Controller PC

External device

Configuration 3: Connect Controller and External Devices to Ethernet

Where LAN is available, one controller and more than one PC can be connected to LAN.



3.1 Verifying ltems

Measurement commands can also be input from external devices.
In this case, setup should be made to the network.
For details, see "10.2 Ethernet Connection" (=pg.3).

Ethernet D
PC

(FTP/IUDP/IP)

7

External device

(L —
Controller




3.2 Preparing Controllers

3.2 Preparing Controllers

No special preparation is required since some Processing items are preinstalled into this product. Please
check if controller is switched on, and the Main screen is displayed.
For the details, see the User's Manual.

3.2.1 Language Selection

When a controller with factory defaults starts up, the Language Setting window is displayed.
Information about the application software will be displayed in your selected language. Either
"Japanese" or "English" can be selected.

1 In the Language Setting window, tap [ ¥ ] for "Language" and select a
language.

Felecl lansuase of Llwe srelen.

Languzge: [english @
Help 0K [ Canael I

£ Tap [OK].

3 Tap[Yes].

fhangs |anguaga?
To selecl YES. ssve soiiinzs and svsies realarl.

Yes I Ho I

POINT

» The Language Setting window is displayed also when restarting after executing "System initialization".

» After changing the language setting, the system restarts automatically using the selected language.
The message displayed immediately before the restart is in the language before the change.

» When starting up the controller first time, if a warning message, such as battery shortage and fan
problem, appears before displaying the Language Setting window, the message is in Japanese.




3.3 Adjusting Camera

3.3 Adjusting Camera

Confirm which images are taken.
Adjust the position of measurement objects and focal distance of lens.

1 In "Image view setting" of the "Control" area on the Main screen, tap [ ¥ ] for
"Image mode" to select [Through].

The whole images captured from camera are viewed in the "Image display" area.

POINT

» An alternative operation: tap [View] - [I[mage mode] - [Through].

£ Adjust the position of measurement objects so that these objects are located at
center of monitor.

Adjust the positions of
objects to be measurement

3 Adjust focal distance of lens.
When using an auto-focus camera or an intelligent camera, the Focus and Iris can be
automatically adjusted.
If CCTV lens are integrated into camera, please adjust focal distance by rotating focusing ring of
lens.
" Lens Setting (When Connecting an Intelligent Camera or an Auto-focus Camera)" (=pg.16), of
"Processing Items List Manual"

POINT

» Adjust light intensity of intelligent camera from the controller.
" Lighting Control" (=pg.11), of "Processing ltems List Manual"

3.3.1 Intelligent Camera (with Lighting Function)

Proper lighting is of crucial importance to vision sensor.
If an intelligent camera with lighting function is connected, lighting can be controlled from a controller.
Features of an intelligent camera with lighting function are as follows:



3.3 Adjusting Camera

» A single camera enables to test the illumination in various Angles, so it's possible to shorten the
lighting setting time and measurement test time.

» With the Help of controller, lighting can be adjusted depending upon the variants.

* Improve reproductivity of lighting settings.

+ Settings can be modified without needing to change lighting.

"1.1.4 [Screen Adjust (Camera Image Input)]" (=pg.11), of "Processing Items List Manual"

3.3.2 When Performing 3D Measurement

Coordinates from two cameras must be linked when performing 3D measurement. This operation is

called "3D coordinate setting".

*  When using all-in-one cameras
When the distance between the measurement objects and the camera position is small (240 mm or
less), the 3D measurement can be performed with all-in-one cameras. All-in-one cameras do not
require specific settings since the 3D coordinate parameter was set at the factory.
However, if the precision of measurement is not accurate, you may need to re-registrate the 3D
coordinate parameter according to the installation environment.

*  When using separate-type cameras
When the distance between the measurement object and the camera position is big (more than 240
mm), use separate-type cameras. Separate-type cameras require the 3D coordinate setting.

3D Coordinate Registration

3D measurement is performed with a combination of two or three cameras. In order to accurately
measure the height direction, the position of each camera must be accurately identified and the
coordinates of two cameras must be linked. This procedure is referred to as "3D coordinate setting" and
a custom calibration tool must be used. Please prepare a calibration tool beforehand.

Calibration tool

Calibration target

Spacer

There are two methods for making a 3D coordinate setting:
+ Settings when the calibration target can be placed horizontally.

+ Settings when the calibration target cannot be placed in horizontally.

Settings when the calibration target can be placed horizontally.

Take samples of the calibration target at 2 points, close and long distance from the camera. Set 3D
coordinates by registering each position.



3.3 Adjusting Camera

For the operations, see " Measurement when the Measured Object can be Placed Horizontally"
(=pg.35), of "Processing Items List Manual".

Sampling an object far from the camera

Calibration target

Sampling an object close to the camera

Calibration target

Spacer

Settings when the calibration target cannot be placed horizontally.

Take samples at several points by moving the calibration targets up and down with different angles.
For the operations, see " Measurement when the Measured Object cannot be Placed Horizontally"
(=pg-39), of "Processing Items List Manual".

Sampling with different angles

The dotted lines indicate the reference surface



3.3 Adjusting Camera
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4.1 Whatis Scene

4.1 What is Scene

It's required to create "scene" prior to measurement. This method enables to select Processing item from
the prepared Processing item list and combine them like a flow chart.
For details, see "2.2 Design Measurement Contents" (=pg.4).

[Scene Edit] [Unit Edit]

Unit 0

| Camera Image Input

|
IUnit 1
—

- Model registration
- Region setting
- Judgement condition

Unit 2 [Available unit operations]

-Edit Unit

Procltem List

[Available scene operations]

-Edit Scene
Conditional Branch - Add/delete unit
- Shift Unit

Camera Image Input
Classification Defect

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

Scene

It's possible to create a scene after combining Processing item according to a flow chart. You also can
create multiple scenes for switching.

E.g., "ABC" label is measurement with "Scene 0", "XYZ" label with "Scene 1". You can create scenes
according to different measurement objects, only simple Scene switch is required when changing the
measurement object.

In spite of variations of measurement objects and measurement contents, steps can be changed smoothly
by scene switches simply.

Up to 32 scenes can be set. However, 32 scenes may not be fully employed due to insufficient memory.
In case where over 32 scenes are required, they could be divided into some scene groups for
management. For scene group, see "4.7 What is Scene Group" (=pg.50).

Processing Unit

The processing items registered to the scene are called "processing units".



4.1 Whatis Scene

Some Processing items are prepared in advance according to a variety of measurement objects and

contents supported by this product. By combining Units freely according to measurement contents,

scenes can be created for different purposes.

In the Edit Flow window to create a scene, a processing unit labeled "0. Camera Image Input" is

displayed. The number at the beginning of processing unit is called a "processing unit No.". Whenever a

processing unit is added to a scene, a new "processing unit No." is set.

Processing
unit No.

1]

amers Image Input

T | abberng
7l
Fuld
& 2 | warch
]
o 3 | osdon Compernalaon
]
.4

\_/
The more detailed the processing items are set, the more appropriately the measurement is performed.

The settings may differ from selected Processing items. For details, see " Processing Items List Manual"

(=pe.D).



4.2 Creating a New Scene

4.2 Creating a New Scene
I

This section describes how to create a new scene.

For how to edit scenes, see"4.3 Editing a Processing Unit in a Scene" (=pg.7). For the detailed settings
of each processing unit added to a scene, see " Processing Items List Manual" (=pg.1).

This section explains how to add a new processing unit to a scene.

POINT

» There is a limit for the total number of [Camera Image Input] ([3D Camera Image Input]), [Camera
Switching] ([3D Camera Switching]), [Position Compensation], [Filtering] and [Color Gray Filter] units.
The available number of units varies depending on the combination of cameras. Use the following
numbers as a reference:

» FZ2-3xx Series
FZ-SC: 22 units
FZ-S: 68 units
* FZ2-5xx Series
FZ-SC2M: 13 units
FZ-S2M: 39 units
If the number exceeds the limit, measurement results in NG due to memory shortage.
The number of [3D Camera Image Input] and [3D Camera Switching] are considered as the number of
cameras to be used.
Example) Using Camera 0+1 for [3D Camera Image Input] is equivalent to using 2 [Camera Image
Input].
» For Unit 0, make sure to set one of the following:
+ [Camera Image Input]
+ [3D Camera Image Input] (only for FZD Series)
*As for FZ2 Series, [Camera Image Input] is set in Unit O by default.

1 Display the scene to edit on the Main screen.
"4.4 Changing Steps (Scene Switch)" (=pg.20)

2 Tap "Edit flow" in Toolbar.

.sicene group |f{EE
UScene J|
Siynal output OF
Froczo el
The Edit Flow window is displayed.

"1.2.3 Edit Flow Window" (=pg.9)

Edit flow M patasave % Scene switch

3 Moasure



4.2 Creating a New Scene

3 Select a processing item to be added from the processing item tree.
"1.2.3 Edit Flow Window" (=pg.9)
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The selected processing item is appended at the bottom of the unit list (flow).

Important

When 2D and 3D measurement and used in a scene

» When 2D measurement and 3D measurement are performed within the same scene,
insert a [camera switch] just before the processing item where the dimension changes.
Example) When performing inspections using 3D Camera Image Input, 3D Edge
Position, Defect, and 3D Height, create a flow as follows.
0. 3D Camera Image Input (Camera 0+1)
1. 3D Edge Position
2. Camera Switching (Camera 0)
3. Defect
4. 3D Camera Switching (Camera 2+3)
5. 3D Height




4.2 Creating a New Scene

When three cameras are used for 3D measurement

» 3D measurement with three cameras does not allow 3D Camera Switching.
Switch a camera (camera0) before the 3D measurement.
Example) When performing inspections using 3D Camera Image Input (Using Camera
0+1+2), 3D Edge Position, Defect, and 3D Height, create a flow as follows.
0. 3D Camera Image Input (Camera 0+1+2)
1. 3D Edge Position
2. Camera Switching (Camera 3)
3. Defect
4. 3D Camera Switching (Camera 0)
5. 3D Height

5 Set details for the processing unit.
Select a processing unit to set and tap [Set].

Procltem setting button

2 Massraimant
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The Procltem Setting window for the processing unit is displayed.
For details, see " Processing Items List Manual" (=pg.1).

POINT

» The Procltem Setting window can also be displayed by tapping the Procltem Setting
button for the processing unit to be set.

6 Continue to add processing units. Repeat the steps after 3.

For moving, deleting, or copying processing units in a scene, see "4.3 Editing a Processing Unit
in a Scene" (=pg.7) below.



4.3 Editing a Processing Unit in a Scene

4.3 Editing a Processing Unit in a Scene

This section explains how to rearrange the unit order or how to delete processing units in a scene in the
Edit Flow window.

1 Display the scene to edit on the Main screen.
"4.4 Changing Steps (Scene Switch)" (=pg.20)

2 Tap [Edit flow] in the Toolbar.

ISR Qroup
LLSCens
Signal vultpul OF

' Eedit flow

M patasave G Sicene switch

3 Moasure

The Edit Flow window is displayed.
"1.2.3 Edit Flow Window" (=pg.9)

3 Edit the processing unit.

"4.3.1 Selecting the Processing Unit to Edit" (=pg.7)

"4.3.2 Appending a Processing Unit at the Bottom" (—=pg.11)

"4.3.3 Inserting a Processing Unit" (=pg.12)

"4.3.4 Renaming a Processing Unit" (=pg.14)

"4.3.5 Setting Details of a Processing Unit" (=pg.15)

"4.3.6 Moving a Processing Unit" (=pg.16)
» "4.3.7 Copying and Pasting a Processing Unit" (=pg.17)
* "4.3.8 Deleting a Unit" (-pg.18)

4.3.1 Selecting the Processing Unit to Edit

This section explains how to select a processing unit to edit from the unit list in the Edit Flow window.
*  When the needed processing unit is displayed in the list:
Directly tap the desired processing unit. The tapped processing unit is selected and the background
color of the processing unit name changes.

*  When the needed processing unit is not displayed in the list:
By using one of the following procedures, you can select a processing unit not displayed in the list.
« " Selecting a Processing Unit by Searching for a Processing Item" (=pg.8)
* " Selecting the Processing Unit at the Top or Bottom" (=pg.9)
» " Selecting the Processing Unit above or below the Currently Selected Processing Unit" (=pg.10)



4.3 Editing a Processing Unit in a Scene

Selecting a Processing Unit by Searching for a Processing Item

You can search the unit list for a processing item of the same type as the one selected in the processing

item tree.

Unit list
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1 Select a processing item you want to search from the processing item tree in

the Edit Flow window.
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4.3 Editing a Processing Unit in a Scene

2 Select any processing unit in the unit list, and tap [Search up] ( 1"9 ) or [Search

down] (| $% ).

OGemers Image Input

| 1 Filer g

25emch

I s A A sl ion

4 Echem Pozition

ECaloulation

GiPesult Display

I 7 Parallal Jadgrment Oetput

Table: Searching a Processing Unit

Button Description
Searches processing units above the position of the currently selected unit.
Search up ( fg ) If a processing unit contains the searched processing item, that processing

unit is selected.
If no units contain the item, the current unit remains selected.

2 Searches processing units below the position of the currently selected unit.
Search down ( * ) If a processing unit contains the searched processing item, that processing
unit is selected.

If no units contain the item, the current unit remains selected.

Selecting the Processing Unit at the Top or Bottom

Selects the processing unit at the top or bottom of the flow.



4.3 Editing a Processing Unit in a Scene

7 In the unit list, tap [Select top] (| 4) or [Select bottom] (| & ).

i OGemers Image Input
| g
| E 1 Filermg

& | 25eath
| @

s | APogition Compansation

|
| *w 4 Eden Position
| | ECaloutation

[T1

i Regull Displyy

| B
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H Dsts Clutped
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Table: Processing Unit Selection Buttons
Button Description

Selects the processing unit at the top of the unit list.

Select top ( t)

Selects the processing unit at the bottom of the unit list.

[r—
Select bottom ( 3 )

Selecting the Processing Unit above or below the Currently Selected
Processing Unit

Selects the processing unit located one above or one below the currently selected processing unit.

10



4.3 Editing a Processing Unit in a Scene

41 Tap any processing unit in the unit list, and then tap [Select above] ( f ) or

[Select below] (| 4 ).

OGemers Image Input

i

| R

25emch

APDEIRHN L0 M a T

y .
lﬂ.! | (=8 )

4 Eden Position

B Coadenbation

B Result Display

@|@ o [+

I 1. Parallel Judgement Dutput

Table: Processing Unit Selection Buttons

Button Description
Selects the processing unit one above the currently selected unit. For
Select above ( "' ) each tap, the selection moves upward by one unit.

By holding the button down, the selection sequentially moves upward.

Selects the processing unit one below the currently selected unit. For
‘ ) each tap, the selection moves downward by one unit.

By holding the button down, the selection sequentially moves
downward.

Select below (

4.3.2 Appending a Processing Unit at the Bottom

You can append a processing unit at the bottom of the flow.

11



4.3 Editing a Processing Unit in a Scene

1 In the Edit Flow window, select a processing item to be added.

"1.2.3 Edit Flow Window" (=pg.9)
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4.3.3 Inserting a Processing Unit

You can insert a processing unit at any position in a scene.

POINT

» If a processing unit is inserted, the number of the processing units below is incremented by one. The
processing unit numbers, referred to in result-outputting or branch control processing items, are also
incremented automatically.
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4.3 Editing a Processing Unit in a Scene

7

In the Edit Flow window, select a processing item to be added.
"1.2.3 Edit Flow Window" (=pg.9)
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4.3 Editing a Processing Unit in a Scene

2 Tap the processing unit below the position you want to insert a processing item,
and tap [Insert].

(When inserting between processing unit 3 and processing unit 4)

OiGemers Imags Input

T Fillenmg

2 Seach

(=83

jat

| A Powition Companeaton

A Edee Poaition J

B Cakulstion

tifesult Dizplay

1 Parallal Jsdgrment Chaput Desliala

2 [B =)

A new processing unit is inserted above the tapped unit, and the number of the units below is
incremented by one.

I.'! OGemers Imses Input
A new processing | 1 Fillerme
unit is inserted. Z
& 25mmih
il
s | APozition Compansation
b |
& | 4Bearch
[+ |
| * R Edge Paczition
[ | ECakatation
| &
(o]

I Hesult Display
I i

4.3.4 Renaming a Processing Unit

You can rename a processing unit with any name. By factory default, the processing unit's name is the
same as the processing item's name.

It is meaningful to rename a processing unit when there are multiple processing items of the same type
in a scene. In addition, you can easily find a target processing unit when specifying the unit to be
processed with items such as [Calculation] and [Get Unit Data].
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4.3 Editing a Processing Unit in a Scene

1 In the Edit Flow window, select a processing unit you want to rename, and tap

[Rename].
|Uﬂnwalmmiw
T Filler me
|| 24
(a | iSemeh
i ]
s | APocition Companation
b |
|| —
| 4 | 4Scorch
[ |
| +“ B Fdge Pagifinn
[ 5 f Cialcubation
| &
—_— T Reult Display

The Rename Unit window is displayed.

2 Tap][...]for "New name" and input any processing unit name.
Currenl nama: [Zearch ]

Hew name® Fna rch

0K | Canga| |

The Soft keyboard is displayed.
Up to 31 letters can be used for a processing unit name.
How to input text: "1.5 Inputting a Text" (=pg.19)

3 Tap [OK].

The Rename Unit window closes and the processing unit is renamed.

4.3.5 Setting Details of a Processing Unit

You can set the details for processing units (the Procltem setting).

15



4.3 Editing a Processing Unit in a Scene

1 In the Edit Flow window, select the processing unit to set the Proceltem settings
and tap [Set].

Procltem setting button
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The Procltem Setting window for the processing unit is displayed.
For details, see " Processing Items List Manual" (=pg.1).

POINT
» The Procltem Setting window can also be displayed by tapping the Procltem Setting
button for the processing unit to be set.

4.3.6 Moving a Processing Unit

You can change the running order of processing units.

1 Select a processing unit you want to move in the Edit Flow window and tap
[Move up] or [Move down].
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Tap several times as required for moving.
As the processing unit moves, its number also changes.
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4.3 Editing a Processing Unit in a Scene

4.3.7 Copying and Pasting a Processing Unit

Since setting data can be maintained for copying, some of settings can be easily changed.

1 In the Edit Flow window, select a processing unit to be copied and tap [Copy].
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4.3 Editing a Processing Unit in a Scene

2 Tap the processing unit below the position you want to paste a unit and tap
[Paste].

OGemers Image Input
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The copied processing unit is inserted above the tapped unit, and the number of the processing
units below is incremented by one.
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POINT

» Repeat Step 2 to paste the unit continuously. However, if you tap a button other than [Paste], you
cannot continue to repeat the pasting action at a later time.

4.3.8 Deleting a Unit

Deletes any unit in a scene.
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4.3 Editing a Processing Unit in a Scene

POINT

» If a processing unit is deleted, the number of the processing units below is decremented by one. The
processing unit numbers, referred to in result-outputting or branch control processing items, are also
decremented automatically.

1 Select a processing unit to be deleted in the Edit Flow window and tap [Delete].
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A confirmation window is displayed.

2 Tap [Yes].

Oainte Lhe aeleclod unll Fros §low
KT

The selected processing unit is deleted, and the number of the processing units below is
decremented by one.
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4.4 Changing Steps (Scene Switch)

4.4 Changing Steps (Scene Switch)
I

Change steps by scene switch. Factory setting is defaulted to View Scene 0 after switching on. In

addition, it's possible to create multiple scenes (Scene 1 to 31).

Up to 1024 scenes can be set with scene group function.
You can also specify to switch scene group and scenes from external devices.
"Chapter 10 - How To Connect & Communicate With External Devices" (=pg.1)

Important

When using scene group function
» This function can not be enabled until USB memory saved with scene group data is inserted.

» And this USB memory must be assigned with a Drive name "USBDisk".
When any USB memories other than the USB memory with scene group data to be used have been
inserted, remove them all. Then, only insert USB memory with scene group data, and execute the
operation shown below.
" About the Drive Name of USB Memory" (—=pg.5)

1 Tap "Scene Switch" in Toolbar on the Main screen.

—
n .
D.Scens orow 0 B Edil How M pata savoe E‘, Scermr wwilch
0. Scerm O B eshune

Signal nutput OFF

| reere S
The Switch Scene window is displayed.

POINT

» The same operation is available by tapping [Scene] menu - [Switch scene].

£ Tap[w], select scenes to be replaced.

Beene group : [8.5cone grous 0 | Swltch
—
Loene 1|I.Hr.nnn 1 @
aK | Cancal

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

group to be switched to.

3 Tap [OK].

The scene switches.
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4.5 Selecting a Processing ltem

4.5 Selecting a Processing ltem

Comprehensive Processing Items for measurement are available in this product. The application-

oriented measurement can be configured by combining Processing Items or changing the settings of

Processing Items.

This section describes Processing Items used for target measurement.

* "4.5.1 Selecting Measurement Processing Items with Chart" (=pg.21)

* "4.5.2 Selecting Measurement Processing Item by Measurement Way and Purpose" (=pg.31)

* "4.5.3 Selecting Measurement Processing Item from List" (=pg.36)

4.51 Selecting Measurement Processing Items with Chart

Select application-oriented Processing Items with a chart.

Table: Chart List

ltem

see

Correct the position deflection of measurement
objects

" Correct Position Deflection" (=pg.22)

Measure the location of measurement objects

" Locating (Measurement Objects Not Inclined)" (=pg.23)
" Locating (Measurement Objects Inclined)" (=pg.24)

Measure the states of measurement objects

" Internal and External Measurement" (=pg.25)

" Presence Measurement" (=pg.26)

" Dimension Measurement/Measurement" (=pg.27)
" Text Comparison/Measurement" (—pg.28)

" Quantity Measurement/Measurement" (=pg.29)

Check for the NG products

" Defects Measurement" (—pg.29)
" Burr Measurement" (=pg.27)
" Mixing Measurement" (—=pg.30)

Measure in 3D

" Measuring Height (3D)" (=pg.30)
" Measuring Position of Holes (3D)" (=pg.31)
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4.5 Selecting a Processing ltem

Correct Position Deflection

Marking for position compensation?

Intersection of
rectangle or line

_|_ [ > | Edge Position
Position
Compensation

Procltem name

i ? o e i TN
Is shape of marking changed Spelci'fy}he "Rotaton t
angle"of measuremen
Other than above not changed ) ) parameter
Is marking oblique? —
O
O oblique  |—» Search ®
O @ Position

Compensation

not oblique Search

O Position

Compensation

changed

o

> Flexible Search

I N Position |

Compensation
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4.5 Selecting a Processing ltem

Locating (Measurement Objects Not Inclined)

Shape of locating
marking?

S| D

> Specific object

Intersection of
rectangle or line

Shape of locating tag?

Procltem name

+
O

above

—> Non-specific object

For tag with
specified color

Other than | Is shape of marking Position of Marking? Measurement

ol H

Changed

o

O

Edge Position

changed? frequency?
not changed Position of )
an object 1 pixel
@
O unit divided
in 1 pixel

Search

Relative
position of 2
objects

Search

(e )
Set "Sub-pixel"

of measurement

parameter to

"Yes"

<

Calculation

Y

Flexible Search

<
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4.5 Selecting a Processing ltem

Locating (Measurement Objects Inclined)

—> Specific object

Locating marking? Procltem name

Circle

- L :
Shape of locating @ Circle Angle

tag?

0 Other than above

@ s Search

ST
Specify the "Rotation
angle" of measurement
parameter

— Non-specific object

For tag with
specified color

D

Gravity and Area

24



4.5 Selecting a Processing ltem

Internal and External Measurement

Is shape of marking changed?
Procltem name

Judgment condition? Is marking oblique?

Judged by marking No occasionally

. Search

eel|||@® ==

angle" of Measurement
rameter

L No — Search

Yes

» | Flexible Search

®@|®
®@|®

Judged by color
density

O|@

> Color Data

Judge by color

difference -

> | Gravity and Area
O @
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4.5 Selecting a Processing ltem

Presence Measurement

Is shape of tag
non-specific?

C 4

> For specific shape

Is shape of marking changed?

No

Is marking oblique?

Yes

Yes

Procltem name

Searchg

S

—
Specify the "Rotation

angle” of Measurement
arameter

No )

Search

— For non-specific shape

For tag with
specific color

D
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4.5 Selecting a Processing ltem

Dimension Measurement/Measurement

Longitudinal or
transverse
|——

Procltem name

Inspect two edge positions|
required for dimension
leasurement

» | Edge Position

Burr Measurement

Calculation

P ~TTETETRT—
Calculate the difference
of measured edge
positions

Procltem name

27

> Defect




4.5 Selecting a Processing ltem

Text Comparison/Measurement

Do you want to set the date to be checked automatically? Procltem name

Date

> Date Verification

20071028

Are the character types more than two?

Yes
> | Character Inspection
No.1 OK
No
Is shape of character changed?
Yes » | Flexible search
No.1 | [ No.1

S
angle' of measureme

ify the "Rotation ]
n
\parameter

Is character oblique?

Yes ———— Searchl
No.1 No.1 M

No IEE——

No

Fine Matching

No.1
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4.5 Selecting a Processing ltem

Defects Measurement

Procltem name
Is defect with background?

No

Defect

~ .

Does background s fineness of characters
position move?  andlinesin graph consistent?

Yes
(defects exist in characters, Fixed
graph and models)

Deflected

ABC ABC

Fine Matching

ABC| |4

ABC ABC

Yes

ABC

Search

ABC

Are defect with
specific color?
No Are defect with
specific color?

— / I | Gravity and Area

Defect with
non-specific
color

-

Color Data

Quantity Measurement/Measurement

Procltem name
Side by side

”””I > Edge Pitch
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4.5 Selecting a Processing ltem

Mixing Measurement

Judgment condition? Number of markings Is shape of marking Is the marking Procltem name
changed? oblique?
i not changed i
Judged by marking 1 9 oblique |, Search,
@ @ @ Specify the "Rotation
angle" of measurement
parameter
not oblique

— @ > Search

changed

1 @ > | Flexible Search

multiple @
®

Judged by color | L > | Flexible Search

difference

O

‘ > | Gravity and Area

Judged by color
diffegrencey

O £ Color Data

@

Measuring Height (3D)

How to judge measurement position?

] Procltem name
Determined by the
edge position

> | 3D Edge Position

l"

Any region
you choose

@ > 3D height

30



4.5 Selecting a Processing ltem

Measuring Position of Holes (3D)

Circle shape?

. Procltem name
Perfect circle

Q > | 3D Circle Search

Ellipse

> 3D Search

4.5.2

Selecting Measurement Processing Iltem by
Measurement Way and Purpose

This section describes how to check the counted number, and verify if there is deformation and stain,
etc, using proper methods.

" Measure Position" (=pg.31)

" Measuring Positions (3D)" (=pg.32)

" Measure Defect and Foreign Materials" (=pg.32)

" Count" (=pg.33)

" Measure Size" (=pg.33)

" Measure Folding of Paper and Sheet" (=pg.34)

" Measure Interior/Exterior and Orientation" (-pg.34)
" Measure Mixing of Variants" (=pg.35)

" Measure Deformation" (=pg.35)

" Inspecting Characters" (=pg.35)

Measure Position

Positioning of the objects with low contrast

An [ECM Search] is an effective way to position the measured object with low contrast and vague
difference in color inside the measured part (ex. LCD substrates, glass substrates, and sheets).
"3.13 ECM Search" (=pg.60), of "Processing Items List Manual"

Measure position of labels

When measuring the deviation or absence of labels of bottles and tins, [Edge Position] is effective.
"3.4 Edge Position" (=pg.1), of "Processing Items List Manual"

Locate robot arms

When measuring the oblique position of measurement objects with the robot arms, [Search] is
effective.

"3.2 Search" (=pg.1), of "Processing Items List Manual"
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4.5 Selecting a Processing ltem

* Measure the position of uneven objects
When measuring the oblique position of measurement objects with the robot arms, [Search] is
effective.
"3.3 Flexible Search" (=pg.1), of "Processing Items List Manual"

Position measurement

+ Other locating
If the shape and background of measurement objects are fixed, the searched Processing Items, similar
to [Search] after pattern registration, is effective.
"3.2 Search" (»pg.1), of "Processing Items List Manual"

Locating of reference mark of base plate

Measuring Positions (3D)

* Measuring door gaps or level difference

When measuring the gap and level differences of assembled materials, [3D Edge Position] is
effective.
"3.19 3D Edge Position" (=pg.158), of "Processing Items List Manual"
* Detecting positions of holes
When measuring the position of elliptical holes on mechanical components, [3D Search] is effective.
"3.20 3D Search" (=pg.178), of "Processing Items List Manual"
* Measuring heights
When measuring the heights of objects, [3D Height] is effective.
"3.22 3D Height" (»pg.212), of "Processing Items List Manual"

Measure Defect and Foreign Materials

* Check the defect, stain and spot of plain measurement objects
When measuring the defects and spots of plain background, [Defect] is effective.
"3.6 Defect" (=pg.1), of "Processing Items List Manual"
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4.5 Selecting a Processing ltem

» Scratch , burr
When measuring the scratch and burr of parts, [Defect] is effective.
"3.6 Defect" (=pg.1), of "Processing Items List Manual"

Defect/Burr measurement
* Measurement other than minor scratch, stain and plain background
When measuring minor defect and stain of labels, etc, [Fine Matching] is effective.
"3.7 Fine Matching" (=pg.1), of "Processing Items List Manual"

Count

* Measurement of the number of PIN
When calculating number of pins of ICs and connectors, [Edge Pitch] is effective.
"3.5 Edge Pitch" (=pg.1), of "Processing Items List Manual"

Measuring number of IC pins

Measure Size

* Measure width of objects
When measuring width of objects, [Edge Position] is effective.
"3.4 Edge Position" (=pg.1), of "Processing Items List Manual"
* Measure dimensions of finished products
When measuring dimensions of finished products, combine [Edge Position] and [Expression].
Use [Edge Position] to measure position, and [Expression] to calculate the spacing of positions and
then the dimensions.
"3.4 Edge Position" (=pg.1), of "Processing Items List Manual"
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4.5 Selecting a Processing ltem

* Measure dimensions of circle and oblique parts
When measuring the dimensions of circle work pieces and oblique objects, [Edge Position] is
effective.
Use this Processing Item to measure position, [Expression] to calculate the spacing of positions and
then the dimensions.
"3.4 Edge Position" (=pg.1), of "Processing Items List Manual"

Measure Folding of Paper and Sheet

» Measure folding of plain objects
When measuring the folding of plain work pieces, [Defect] is effective.
"3.6 Defect" (=pg.1), of "Processing Items List Manual"

Measure Interior/Exterior and Orientation

» Measure interior/exterior and orientation according to the presence of markings
When measuring orientation according to the presence of markings on objects, [Search] is effective.
"3.2 Search" (=pg.1), of "Processing Items List Manual"

Measuring chip components
*  When the size and position of markings are not even
For this case, [Flexible Search] is effective.
"3.3 Flexible Search" (=pg.1), of "Processing Items List Manual"
*  When the marking shall be measurement accurately
When there are decorations on background of markings, or complex shapes, or the markings shall be
measurement accurately, [Fine Matching] is effective.
"3.7 Fine Matching" (=pg.1), of "Processing Items List Manual"

Measuring LOG

34



4.5 Selecting a Processing ltem

Measure Mixing of Variants

* Measure mixing of variants into uneven measurement objects
When measuring if the markings and uneven variants are mixed, [Flexible Search] is effective.
"3.3 Flexible Search" (=pg.1), of "Processing Items List Manual"

Disparity judge
* Measure the mixing of variants with plain background
When measuring the mixing of variants of complete equipments with plain background, [Search] is
effective.
"3.2 Search" (=pg.1), of "Processing Items List Manual"
*  When mixing of variants shall be measurement accurately
When mixing of variants other than nameplates and plain background shall be measurement
accurately, [Fine Matching] is effective.
"3.7 Fine Matching" (=pg.1), of "Processing Items List Manual"

Measure Deformation

* Deformation measurement for measurement objects with many OK shapes
When measuring the deformation of objects with many OK shapes, [Flexible Search] is effective.
"3.3 Flexible Search" (=pg.1), of "Processing Items List Manual"
*  When measuring the shape more strictly
When measuring the shape of work pieces with high precision, [Fine Matching] is effective.
"3.7 Fine Matching" (=pg.1), of "Processing Items List Manual"

Inspecting Characters

* Inspecting date
When inspecting character strings such as production date etc, [Date Verification] is effective. The
date can be set automatically for verification.
"3.16 Date Verification" (=pg.106), of "Processing Items List Manual"
* Inspecting character strings
When inspecting arbitrary character strings, [Character Inspection] is effective.
"3.14 Character Inspection”" (=pg.82), of "Processing Items List Manual"
* Register character strings
When inspecting character strings with [Date Verification] or [Character Inspection], the target
character strings must be registered in [Model Dictionary].
"3.15 Model Dictionary" (=pg.94), of "Processing Items List Manual"
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4.5 Selecting a Processing ltem

4.5.3 Selecting Measurement Processing Iltem from List

Sets the details of the processing item registered in each processing unit.
For the settings and setting steps, see the description of Processing Items.

Table: Processing Item List

Classification Processing ltem Name (References)

Image Input "1.1 Camera Image Input" (=pg.1)

"1.2 Camera Switching" (=pg.1)

"1.3 3D Camera Image Input" (=pg.3)

"1.4 3D Camera Switching" (=pg.49)

Image Compensation "2.1 Filtering" (=pg.2)

"2.1 Position Compensation" (=pg.1)

"2.2 Color Gray Filter" (=pg.8)

Measurement "3.1 Color Data" (=pg.1)

"3.2 Search" (=pg.1)

"3.3 Flexible Search" (—pg.1)

"3.4 Edge Position" (=pg.1)

"3.5 Edge Pitch" (=pg.1)

"3.6 Defect" (=pg.1)

"3.7 Fine Matching" (=pg.1)

"3.8 Circle Angle" (—pg.136)

"3.9 Classification" (=pg.1)

"3.10 Gravity and Area" (=pg.18)

"3.11 Labeling" (=pg.34)

"3.12 Label Data" (=pg.52)

"3.13 ECM Search" (=pg.60)

"3.14 Character Inspection" (=pg.82)

"3.15 Model Dictionary" (=pg.94)

"3.16 Date Verification" (=pg.106)

"3.17 Scan Edge Position" (—pg.120)

"3.18 Scan Edge Width" (=pg.142)

"3.19 3D Edge Position" (=pg.158)

"3.20 3D Search" (—=pg.178)

"3.21 3D Circle Search" (=pg.196)

"3.22 3D Height" (=pg.212)
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4.5 Selecting a Processing ltem

Table: Processing Item List

Classification

Processing Item Name (References)

Measurement Support

"4.1 Calculation” (=pg.1)

"4.3 Set Unit Data" (=pg.1)

"4.2 Get Unit Data" (=pg.1)

"4.5 Elapsed Time" (=pg.1)

"4.6 Wait" (=pg.1)

"4.7 Trend Monitor" (=pg.1)

"4.8 Data Logging" (=pg.15)

"4.9 3D Calculation" (—=pg.23)

Branch Control

"5.1 Conditional Branch" (=pg.1)

"5.2 DI Branch" (=pg.1)

"5.3 End" (=pg.1)

Result Output

"6.1 Parallel Judgement Output" (=pg.1)

"6.2 Parallel Data Output" (=pg.1)

"6.3 Data Output" (=pg.1)

Outputting Results on Screen

"7.1 Result Display” (=pg.1)

"7.2 3D Result Display" (=pg.13)
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4.6 Configuring Measurement

4.6 Configuring Measurement

This section describes how to configure the measurement according to the images acquired from
cameras.

Comprehensive Processing Items for measurement are available in this product. Herein, the common
configuration for various Processing Items is described.

4.6.1 Configuring Color Processing

The images acquired from cameras are available with color information such as R(Red)/G(Green)/
B(Blue). RGB images allow to adjusting color intensity within the range of 0 to 255, while 16.7 million
colors are rendered on the screen.

It indicates black color in the case of RGB=0, or white color in the case of RGB=255.

B

R G

During measurement of color images, many colors can be measurement by adjusting RGB.

| When measuring the black part
R: 0
G:0
When measuring the blue part _‘ B: 0
R: 0
G:0
B: 255 SAMPLE — When measuring the red part
R: 255
G:0
B: 0

POINT

» For monochrome cameras, color processing is not performed.
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4.6 Configuring Measurement

4.6.2 Configuring Search

Reference image pattern can be registered as Model beforehand, and then the most similar part are found
out from input images by search. Since the degree of similarity is represented by approximate value,
scratch and mixing of variants can be checked.

Search is carried out in several times.

1 Register reference model.

: Register the package
' . ' markings as a model

POINT

Model Status and Measurement
» The model state may affect the measurement time and accuracy as follows. Please
select in-good-state (clean) measurement objects during Model Registration.
« In the case of big or complicated model, processing time is prolonged.
* In the case of extremely small model, or absence of features, search is unstable.

2 Rough search of overall measurement region.

Search and find models throughout overall measurement region.

”””””””””””””” | 1_Search range
*************************** »|| (Search model range)
,,,,,,,,,,,,,,,,,,,,,,,,,,, .
,,,,,,,,,,,,,,,,,,,,,,,,,,, >~
,,,,,,,,,,,,,,,,,,,,,,,,,,, >

,,,,,,,,,,,,,,,,,, >

,,,,,,,,,,,,,,,,,, >©— Model
,,,,,,,,,,,,,,,,,,,,,,,,,,, >

3 Then, further search circumference of models.

@ e
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4.6 Configuring Measurement

Search Measurement Way

There are two measurement ways for search, i.e. Search by "Correlation (CR)" and by "Shape (PT)".
Detection method can be selected by changing the "Rotation" settings for each processing unit.

Correlation (CR)

Measure if there is a high degree of color similarity between input images and images for Model
registration. Since intensity is specified for this operation, correct positions can be found out even if
overall intensity changes.

During "Rotation", create the rotated model, search separately, and calculate the angle of maximum
degree of similarity as measurement results.

In the case of narrow range of the rotation angle, this measurement can be faster than "shape" search.

Shape (PT)

Measure if there is a high degree of shape similarity between input images and images for Model
Registration. Since measurement is based on the consistency of shape (profile of model), positions can
be measurement accurately even in the absence of some model images.

When the rotation angle range is wide, as is the case with any angle, the "PT" search works faster than
the "CR" search. Note, however, that this method may be more unstable than a "CR" search if the image
has low contrast or blurred edges.

Basic Selection Procedure

Does Measurement -

object (workpiece) q No rotation(CR)
no

rotate?

‘ yes
Rotation range of
measurement q Rotatlon PT)
object (workpiece)

narrow

h Rotahon(CR
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4.6 Configuring Measurement

Search Speed

For "search" processing items, such as [Search] and [Classification], you can control the speed of the
search by specifying the "Stable", "Precise", and/or "Skipping angle" item among the model parameters.
If the value specified for "Stable" or "Precise" is small or if the value for "Skipping angle" is large, the
processing speed is fast, since the amount of information on the models can be decreased during the
search. On the contrary, if the value specified for "Stable" or "Precise" is large or if the value for
"Skipping angle" is small, the processing speed is slow, the amount of information on the models cannot
be decreased during the search. Specify appropriate values for "Stable", "Precise", and "Skipping angle"
according to the situation of measurement.

Value for "Stable" / "Precise": Small Value for "Stable" / "Precise": Large
Value for "Skipping angle" : Large Value for "Skipping angle" : Small
Measurement time : Short ‘ mmm * Measurement time: Long
Measurement precision : Low Measurement precision: High

Correlation

Searched Processing Items are identified through correlation.
Correlation is used to check the consistency (degree of similarity) between actual measurement images
and reference model images. Correlation becomes lower in the absence of some measurement images, or

in the presence of different shapes.

Model image
For partial defect For wide line For dark iamge
J C
Correlation: 54 Correlation: 74 Correlation: 99
Larger Horizontal Different shapes
Correlation: 43 Correlation: 58 Correlation: 58
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4.6 Configuring Measurement

4.6.3 Edge Measurement

This measurement method will extract the parts with color changed as edges, and find out edges

according to color change in the measurement region.

When calulating the X coordinate of this edge

E
Measurement . --------__ ,
region - |
Edge Level

It indicates the color change level of edges (degree of color difference). This level shall be regulated in
the case of failure to detect the edge.
The edges are detected using the following methods:

1 Calculate overall distribution of color difference in the measurement region.
2 Min. specified value of color difference: 0%; max. specified value: 100%.

3 Edge level with change of color difference is detected as edge.
Edge Position

Measurement __ _ +
region

1009 -- - shme <= oo e - Max. color difference

50% ---4-\ -----{-\ - - Edge level

0% - Y.Lt s Min. color difference

Edge Pitch

Example)

x
%
x
x

Measurement area

Edge level

Edge level

42



4.6 Configuring Measurement

The edge level shall be adjusted when edge cannot be found due to low color difference of background,
or noise shall be removed.

POINT

» Edge level 0 to 100 represents "strength of edge", irrelative with color difference of original images.

Noise Level

Used to judge the level of edge.

When calculating max. and min. value of color difference in the "Edge detection" area, no edge exists if
the difference is less than noise level. When the detection is affected by noise, increase the value.
(within area).

Maximum value of color difference - minimum value < Noise level — judging as absence of edge —+
measurement results: NG.

Maximum value of color difference - minimum value >= Noise level — judging as presence of edge —
taken as measurement objects

Example: when noise level is set as 30

Measurement __| i
region e i
,,,,,,,,,,, Max. color difference 60
60-15>30
Judged as “with
,,,,,,,,,,,, Min. color difference 15 edge” and measure
Measurement —!
region EEEEEEEEEE ' .
/\A_/\ Max. color difference 35 35-15<30
Min. color difference 15 Judged as “with
edge” and measure
Noise Width

Set the width of noise.
* When no color is selected

When the edge Error is detected again, within the range from the location of edge to noise width
during first detection, the detected points are considered as noise.
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4.6 Configuring Measurement

*  When specifying color
When the distribution of color difference is less than Edge level again, within the range from the
location of edge to noise width during first detection, the detected points are considered as noise.

Edge detection point

l """" ' If the value is below the edge level within the

Measurement——|
region : + ‘ specified width, it is considered as noise.

Noise width (pixels)

50% --==3---- Edge level

When the detection is affected by noise, increase the value.

4.6.4 Defect Measurement

Find defect, stain and spots by changing the color within measurement region.

After drawing a measurement region, a rectangle is automatically formed in this area ("Defect detection”
area). Move the "Defect detection" area, calculate separately the mean concentration, and obtain the
detection difference with surrounding defect (referred to as defect level). Then, calculate defect level
with all "Defect detection" areas. If the maximum value exceeds the criteria value, there are defect in
measurement region.

Defect

Defect detection size
Increasing "Defect detection size" allows to shortening processing time, but will reduce measurement

accuracy.

Table: Defect Parameters

Option Description

Upper Set the Upper and Lower limit of defect detection size based on the size of stain to be
Lower detected.

The bigger the difference between Upper and Lower limits, the easier it is possible to detect
the defect of various sizes.

The bigger the defect detection size, the weaker the measurement sensitivity of Upper and
Lower limits and the shorter the processing time.

Defect detection size

Defects

Sensitivity high «<—>» low
long <—> short
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4.6 Configuring Measurement

4.6.5 Configuring Coordinates

The processing items to measure positions have a setting item called "Output parameter" with which you
can select how to handle coordinates.

In "Output parameter”, you can set "Output coordinates" and "Calibration".

Output Coordinates

Selects Coordinate type to be output to external devices.

Example) Measurement image
(image without position
compensation)

Image with position

Image when setting compensation

= -

[
Reference position
This angle is used as
model for position
compensation

(for left upper deflection) LThe area outside of
imaging range is turned
into black.

Before executing Position Compensation

Output Coordinate value prior to Position Compensation.

0

X
.

Yi-to

After executing Position Compensation (factory setting)
Output Coordinate value after Position Compensation.

Calibration

Select whether or not to verify when selecting output to external devices.
" Calibration" (=pg.13)

Calibration: ON
Calibration is performed during output, and measured values after calibration are output.

Calibration: OFF

Calibration is not performed during output, and coordinate values from camera images are output.
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4.6 Configuring Measurement

4.6.6 Configuring 3D measurement

3D measurement is performed with a set of two cameras.
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4.6 Configuring Measurement

Settings such as the region setting or the model registration are made on the image of camera 0 (the
perpendicular camera).

The registered measurement region is automatically applied to the image of cameral (oblique camera)
and the height of objects is measured.

Example) Judge by the height of components

Camera 1
Camera 0

A L

¥
* il
— /1 |

Measurement display example "Image display" area

Image of camera 0 (the perpendicular camera) is displayed.
Registration of model from the image in the specified region

is made here.
ranuresen] condiljen
rl:l.-dlhll (L] r_"—'JiIil r )
Vol saanuring of Lhin il L Beanure ]
L ewredi e
Pan (1 ipnd [aa] 3 (N1
Fasliion¥ [aa] 1 (N1}
SETERETH U TR |
FosiiionZ[ea] 1 (N1
Carralalionl = L
— — L
Corralatioml ¢ \- y
— w8 | W e '
Wrgin = LAY TR T | | = e
Bargled o I— @ ﬂ
e RO
(% | ‘
ol o I Lonl | | [ coparn | oo 2
3D camera switching button "Sub image" Area
The camera image to be Image of camera 1 (the oblique
displayed in the "Image camera) is displayed.
display" area can be Camera 1 searches registered
switched. models and measures the
height of their parts.

See " 3D Processing Item Window" (=pg.13) for how to view the screen display of 3D measurement

when the measurement is performed.
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4.6 Configuring Measurement

To measure height accurately properly with 2 cameras, the coordinates of the cameras must be linked
properly. To link the coordinates of two cameras is called [3D coordinate setting].
For how to make the settings for 3D coordinates, see " 3D Coordinate Registration" (=pg.6).

Range of Height Measurement

3D measurement uses the parallax of two cameras to measure the height direction.

To obtain the 3D height using 2D images from two cameras, register a measurement range of the height
direction for each processing item used for 3D measurement.

When the height of measurement is changed, it reflects the image of cameral (oblique camera). To
enable measurement even when images shift, the size of measurement region changes laterally by the
height measurement range.

Measurement region extends to the left when the upper limit of the height range is enlarged. The
measurement region extends to the right when the lower limit of the height range is reduced. Adjust the
height measurement range so that the measurement target is placed within a measurable range.

Adjustment of the height measurement range

— -7 7% : Measurement region

: Measured Objects

Camera 0 J j Camera 1 The image shifts to left when the
i Images from camera 1 measurement position moves up.

P In case the image shifts and the edge of

i A measurement object is off the measurable
i / _— | range, increase the upper bound value of
[ — height measurement range, and enlarge
: the measurement range to the left.
Range of - /] When the height of measurement position
height | om l=—t_, = is in reference position (0), there is no gap

i with camera 0 image.

When the position moves down, the image
—— : shifts to the right.
: When the image shifts and the
measurement target is off the measurable
range, reduce the lower bound value of
the height measurement range, and
extend the range to the right.

POINT

» On the actual screen, the measurement range is not displayed. Perform a test measurement to
confirm whether the model is placed within a measurable range.

World Geometric Transformation

World geometric is actual coordinates in the entire space. Since the measured value is in local
coordinates referenced to the position of measured objects, sharing the value with external devices (such
as using a robot arm for the operation of measured objects), the value must be transformed into world
coordinates. This operation is referred to as "World geometric transformation".
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4.6 Configuring Measurement

The parameters used for the world geometric transformation are produced by photographing the
calibration targets with a camera and performing sampling measurement at several locations. For how to
create a parameter for world geometric transformation, see "1.3.8 [3D Setting: World Coordinates (3D
Camera Image)]" (=pg.42), of "Processing Items List Manual".

World geometric transformation corresponds to the calibration of 2D measurement. Similar to the
setting of 2D measurement, which has an option whether to perform calibration at the time of output for
each processing item, it is possible to make a setting for 3D measurement whether to perform world
geometric transformation at the time of output.

World geometric transformation: ON

World geometric transformation is performed during output and the transformed values are output.

World geometric transformation: OFF
World geometric transformation is not performed during output and the coordinate values of the camera
image are output.
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4.7 Whatis Scene Group

4.7 What is Scene Group

Scene group consists of 32 scenes, enabling simple scene Classification management.

[Edit Scene] [Edit Scene Group]

|

1

|

: Scene Group 2

|

: Scene Group 1
1

|

|

1

Scene Group 0

Unit 0

Unit 1

Unit 2

T

[Available scene operations] [Available scene group operations]

-Edit Scene -Edit Scene Group
- Add/delete Unit - Delete Scene
- Move Unit - Edit Scene

*Rename Scene Group
-Switch Scene Group

-Delete Scene
-Rename Scene
-Switch Scene Group

Important

When using scene group function
» This function can not be enabled until USB memory saved with scene group data is inserted.
» And this USB memory must be assigned with a Drive name "USBDisk".
When any USB memories other than the USB memory with scene group data to be used have been
inserted, remove them all. Then, only insert USB memory with scene group data, and execute the
operation.
" About the Drive Name of USB Memory" (—pg.5)

POINT

» Up to 1024 scenes can be added by inserting USB memory into controller.

» 32 scenes are handled as a scene group, and up to 32 scene groups can be set. So, in total, up to
32 scenes x 32 scene groups = 1024 scene can be saved.
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4.7 Whatis Scene Group

» Scene group 0 is saved into built-in flash memory, and Scene group 1 to 31 are saved into USB
memory inserted in the controller.

 Since data size varies depending on the different scene settings, the scenes that can be set may be
less than 1024 for insufficient USB memory.

ﬁ Only Scene Group 0 can be used for non-USB memory. ﬁ

Scene Group 0
S

Scene 0
Scene 1

——— | Scene 30

22 m— Scene 31
Controller \

N J

Scene group 1 to 31 can also be used after inserting USB memory.
VO group g y ﬁ

Scene Group 0

1

Scene Group 31

Scene0 [ |2
Scene 1
USB Memory /
C
Scene 30 . Scene 0
Scene 31 0 N Scelne 1
10 E
— " |
[ E— !
Controller Scene 30

Scene Group 0 Scene 31

:saved into built-in flash memory
Scene Group 1 to 31 |
:saved into USB memory up to 1024 scenes

o )
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4.8 Edit Unit in a Scene Group

4.8 Edit Unitin a Scene Group

4.8.1 Switching the Scene Group

Switches to a scene group in which the scene to be edited is stored.

1 On the Main screen, tap [Scene] - [Scene maintenance].

The Scene Maintenance window is displayed.

2 Tap [Switch] for the scene group.

rfuene group
[1.Ecens grouwp | 1 ]
3 Bwilel Edil
Scerie Ervup Dese : {Scene croup | __—_] B - o |

Cana

7] Gosy l % Clear

The Scené EFS&;? Switch window is displayed.

3 Switch to the scene group to edit.

Bcane group * [n_sc.-_m groug 0 @

[« Save scene group on =wltch ecene

1. Tap [ ¥] and select the scene group to edit.
2. Specify whether the scene group should be saved when switching to another scene

group.
Table: Switching the Scene Group
) Set Value -
Setting Iltem [Factory Defaul] Description
Save scene [Checked] When the scene group is switched, the data of the scene group is
group on saved.
switch - -
scene Unchecked The scene group data is not saved when switching to another
scene group. Therefore, the switching period can be compacted.
POINT

» The "Save scene group on switch scene" option is associated with the settings in the
Measurement Setting window.
"9.2 Setting for Measurement" (—=pg.5)
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4.8 Edit Unit in a Scene Group

3. Tap [OK].
The scene group is switched and the screen returns to the Scene Maintenance window.

4.8.2 Copying a Scene

Copies and pastes scenes within a scene group.
You can use the created scenes conveniently with small efforts.

1 Tap [Scene] - [Scene maintenance] on the Main screen.

The Scene Maintenance window is displayed.

POINT

» If tapping [Switch], the scene group to edit can be switched.
"4.8.1 Switching the Scene Group" (=pg.52)

2 In the scene list, tap the source scene to copy, and then tap [Copy].

ficens group
[0 Sene groue 0 |

j 4 Swilch [0 Ewit

fcone group name 3 Iﬁcene groun

T

g ey rg—

[T . | | I
- i
Baane | == [F] Cepy | ’) Clear
«deene )
Joene ¥
kuthar | ::J
.Leane
Leene
SGeens 10
I Seene 11
14 Scene 14
IS _Scene 15
16 . Scene 18
19 3cene 13

JBoene

JSeene 4 Nohe T j
12 _Scens §2

I _Seene 16

A T

(Seen
Seene
~Eeann &
13 5cene 11 =
17 3ceme §7
Zoene neme !Sm-.m- [ _-I

i

G lose

3 In the scene list, tap the scene to which the copy should be pasted and then tap
[Paste].

The confirmation window for overwriting is displayed.

4 Tap [Yes].

The data copied from the source scene is written over the scene selected as the destination.
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4.8 Edit Unit in a Scene Group

5 Tap[Close].

4.8.3 Deleting a Scene

Delete the settings of a scene, and return to factory defaults. This section describes how to initialize

measurement contents of scenes.

1 Tap [Scene] - [Scene maintenance] on the Main screen.

The Scene Maintenance window is displayed.

POINT

» If tapping [Switch], the scene group to edit can be switched.

"4.8.1 Switching the Scene Group" (=pg.52)

£ Tap the scene to be Deleted from scene list.

3 Tap "Clear".

Suene group

[08cene eroun 0

Scene group nawe 1 [Scene srour 0

E Swltech

| Edit

rioena

R
oene
LHeAns
JBoene
LSrene
LGeang
fcens
LBCEne
LaEsne
0. Zumne
IE. Seens
12, Leans
19 %cene
I4,Scens
15, 8cans
FE . Boene
17, Seane
1, Soene
1. Seens
20, Soens

— 0 = = o3 d 3 PO =

B el O e B D

o scene s A

Mote o

Seans noks 3

7] Caey

'liilil!lll'

Authar o

A confirmation message is displayed.
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4.8 Edit Unit in a Scene Group

4 Tap [Yes].

Clear *Scens 0' ¥

ol

Scene data is deleted.

5 Tap|[Close].

4.8.4 Renaming a Scene and Adding Description

A scene can be named arbitrarily, for ease to manage multiple scenes.

1 Tap [Scene] - [Scene maintenance] on the Main screen.

The Scene Maintenance window is displayed.

POINT

» If tapping [Switch], the scene group to edit can be switched.
"4.8.1 Switching the Scene Group" (=pg.52)

2 Tap the scene to be renamed from scene list.
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4.8 Edit Unit in a Scene Group

3 Set "Scene name", "Author" and "Note".

T — R .t

1. Tap [...] for each item.
The Soft keyboard is displayed.
2. Set name and description.
"Scene name" and "Author" can not be longer than 15 characters, "Note" not longer than
255 characters.
How to input text: "1.5 Inputting a Text" (=pg.19)

» When writing "Note", enter a line-break after 32 single-byte characters or 17 double-byte
characters. Without a line-break, the character strings are truncated.

4 Tap [Closel.
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4.9 Editing Scene Group

You can Copy or Delete by scene group, or rename a scene group.

To do this, please insert USB memory in advance.

4.9.1 Copying a Scene Group

1 Tap [Scene] - [Scene maintenance] on the Main screen.

The Scene Maintenance window is displayed.

£ Tap [Edit].
céne group
[0.8cene group O | i
B4 twi .
4 h‘;unu_ EFUUR name ]Sm-.nr group 0 :l | 1":! 1 AR m Esal
ene :
I.Scane 1 = fﬁ Copy | X Clenr

2.5cene 2

The Scene broup Maintenance window is displayed.

3 Select the scene group to copy and tap [Copy].

Seans
.Scene
- Scens
Gcane
Scena
Sdcens
AeRnn
» Soene
LEcens
10 Scene
1. 3cane
1. Hesns
13.5cene
§d Scene
15.Scane
16.3cens
I Bcene
M. Beens

S e O G g G P e

| 2 Clear

'lliiilliiiiilll

group
EFgQup
Cruup
Croup
EFDuEp
£ rue
group
group
Eroup
group |0
groug 11
groug 17
group 12
group 14
I&
1§
1}
k]

l‘

£ 8 r S £ e 58 P —

Lroup
EFOuP
BFoup
group

Clozs

4 Select the scene group to which the copy is to be pasted, and tap [Paste].

The confirmation window for overwriting is displayed.
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4.9 Editing Scene Group

5 Tap[Yes).

The data copied from the source scene group is written over the scene group selected as the

destination.

6 Tap [Close].

4.9.2 Deleting a Scene Group

Delete the data of a scene group. The data to be deleted is shown as follows.
* Names selected for a scene group

» All the data of scenes within a scene group

1 Tap [Scene] - [Scene maintenance] on the Main screen.

The Scene Maintenance window is displayed.

2 Tap [Edit].
zene group
|0.5cene croup 0 | :
T Switeh Edit
dvene Eroup neme | ].‘{m-.nr group i :l | ek Switc m i
R .
I.3cene 1 ; ETT-I e | % Clonr
1. 5cene ? L

The Scene Gibﬁp Maintenance window is displayed.

3 Select the scene group to delete and tap [Clear].

] Copw

~AERNA [ rOup
«Scene group
«dCene Croup
-Gcene Croup
.Scene croup
Sdrene group
~Eeens group
.Scene group
JECERE proup
10.Scene eroue
1. 2cene grou |
12, 8cena group |
13.5cene groue
T4 _Scentg group |
|
|
1
|

[T T ey
B D el S LA e G S —

1f.3cane group
16.3cene croup
I Bcene group
1. Seena group

Cloze

A confirmation message is displayed.
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4.9 Editing Scene Group

4 Tap [Yes].
Scene group data is deleted.

5 Tap[Close].

4.9.3 Renaming a Scene Group

A scene can be named arbitrarily. This is convenient for managing more than one scene group.

1 Tap [Scene] - [Scene maintenance] on the Main screen.

The Scene Maintenance window is displayed.

POINT

» If tapping [Switch], the scene group to edit can be switched.
"4.8.1 Switching the Scene Group" (=pg.52)

2 Set"Scenegroup name".

FLens. group
[0, Scane sroue 0 -
[ Edit
I< Eans group name F!’.‘!lll groups 0 | m :

1. Tap [...] for the "Scene group name".
The Soft keyboard is displayed.
2. Enter a new name.
Input words up to 15.
How to input text: "1.5 Inputting a Text" (=pg.19)

3 Tap [Close].
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Chapter 5 - Test Measurement/Re-

measurement/
Adjustment

This chapter explains how to test whether measurement can be
correctly performed under the specified conditions, how to
perform re-measurement for saved images, how to adjust the
setting values for processing units, and the key points of

adjustment.
5.1  Test Measurement before Actual Operation . ................. 2
5.2  Re-measuring Saved Images (Re-measurement) ............. 5
5.3  Confirming the Measurement Results and Adjusting Processing Unit Settings 9
54 PointsonAdjustment ......... . ... .. 11
5.5 Clearing MeasurementResults ........................... 17
5.6 ClearingLogginglmages ...............oiiiiiiiian.. 18



5.1 Test Measurement before Actual Operation

5.1 Test Measurement before Actual Operation

After editing the flow and setting processing items for each processing unit, perform a test measurement
to confirm whether the measurement is performed as intended with the settings. Repeat test
measurements for confirmation and, depending on the test results, adjust the Procltem settings for each
processing unit.

Measure using the conditions set in a scene. You can specify whether or not to output the test
measurement results to an external device.

For external devices, see "Chapter 10 - How To Connect & Communicate With External Devices"

(=pe.D).

POINT

» If"Only NG" or "All" is selected for "Image logging" in [Logging setting], images can be saved to the
memory/RAM disk of the controller, or to USB memory. When saving to the controller's memory, if the
number of the saved images exceeds the limit, images are overwritten sequentially starting with the
oldest one.

"7.2 Setting up Logging Condition [Logging setting]" (=pg.7)
A saved image can be used for measurement.
"5.2 Re-measuring Saved Images (Re-measurement)" (—pg.5)

» To reset the number of measurements, which is counted in a specified expression, clear the
measurement results.

"5.5 Clearing Measurement Results" (—=pg.17)

1 In the "Control" area of the Main screen, tap [Test measurement setting].

2 Specify each of the following items.

. Scene group 0
0.Scans 0

Sigrial oulpul OFF
Frinpzn

(‘ro.n-.ut
1.Ellkerine LI__Cﬂﬂtwmememm:

Table: Test measurement

B Edit Hlow P Dpatasave | B Scene switch

Setting ltem Description
Output Specifies whether or not to output the measurement results to an external device
during the measurement.
Checked Outputs the measurement results to an external device during the
measurement.
Unchecked Does not output the measurement results to an external device
during the measurement.




5.1 Test Measurement before Actual Operation

Table: Test measurement

Setting ltem Description
Continuous Specifies whether or not to perform continuous measurements.
measurement In continuous measurements, saved images or measured images are measured
continuously.
Checked Performs continuous measurements during the measurement.
Unchecked Does not perform continuous measurements during the
measurement.

POINT

» When measurement is performed in the RUN window, measurement results are output
to an external device regardless of the "Output” setting.

» Whenever switching from the RUN window to the ADJUST window, "Output" is
unchecked.

3 Tap [Measure] in the Toolbar.

.5eenk group 1
0.Scens 0

Signal outpul OFF
Frnnzn

B Edit flow P patasave 4 Scene switch
%  Measure

¥ Tust measurement selling

] Output
| g I R T e e At W

Measurement is performed.

POINT

» An alternative operation: tap [Measure] - [Test meas.].
» In continuous measurements, the [Measure] button changes to the [Stop meas.] button
during the measurement. To stop the continuous measurements, tap [Stop meas.].

4 \erify measurement results.
For instructions on how to check the measurement results, see "5.3.1 Confirming the
Measurement Results (ADJUST window)" (=pg.9).

5 If necessary, adjust setting values for each processing item again.
When tapping a button (icon) for any processing units listed in the flow on the Main screen or in
the Edit Flow window, the Procltem Setting window is displayed.
"b Procltem setting button" (-pg.10)
For details, see "5.3 Confirming the Measurement Results and Adjusting Processing Unit
Settings" (=pg.9).
For property setting of Processing Item, see" Processing item List" (=pg.1).

POINT

» The Procltem Setting window can also be displayed by tapping the Procltem setting
button in the "Image display" area.
"1. Procltem setting button" (=pg.8)




5.1 Test Measurement before Actual Operation

6 Measurement test should be carried out again with corrected contents.
For instructions on how to re-measure images that have been once test-measured, without

obtaining any images from the camera, see "5.2 Re-measuring Saved Images (Re-measurement)"
(=pg5).



5.2 Re-measuring Saved Images (Re-measurement)

5.2 Re-measuring Saved Images (Re-

measurement)
I

After a test measurement or a measurement, saved images can be re-measured.

The following images can be re-measured.

* The measured images saved in the controller

» The images saved in the USB memory

Measuring the testing of NG images can confirm if the correction is correct.

Like testing measurement, re-measurement is performed using the condition setting in scene.
"Chapter 10 - How To Connect & Communicate With External Devices" (=pg.1)

Important

» When performing re-measurement, set the image mode to "Freeze".
"6.3.1 Image Display Setting" (—pg.5)

» Only the image files which are named with one-byte alphanumeric characters can become the object
of re-measure.

1 In the "Control" area of the Main screen, tap [Test measurement setting].

2 Specify each of the following items.

0.Scene group O
0. Scune O

Sigral mastpart OFF
Freeze

gf Euit Florw M Data save % Suune swilch

1.Filbering
Table: Test measurement
Setting ltem Description
Output Specifies whether or not to output the measurement results to an external device
during the measurement.
Checked Outputs the measurement results to an external device during the
measurement.
Unchecked Does not output the measurement results to an external device
during the measurement.
Continuous Specifies whether or not to perform continuous measurements.
measurement - -
Checked Performs continuous measurements during the measurement.
Unchecked Does not perform continuous measurements during the
measurement.

POINT

» When measurement is performed in the RUN window, measurement results are output
to an external device regardless of the "Output” setting.




5.2 Re-measuring Saved Images (Re-measurement)

3

4

Specify and display the image file to be re-measured.
For how to specify an image file, see "5.2.1 Displaying Saved Images" (=pg.7).

Check "Measure using selected img (Re-meas.)".

N.5CRNR Group 0 i
* LR = it flow M pata save 24 Seene switch
L5cene [ Al

9¢ Muanure
Stanal culput OF T ’
b HLIN
Froven = — -

¥ Tasl mwasurement satling

] Gt

=
1.FllLering [T Continuous maasuremnent

< Seloct Enagn >
Latost measurement - Innaing imago

)

$ Tap [Measure] in the Toolbar on the Main screen.

|

0.Scane group 0 i‘f

i Eilit fuw M Data sav B scene switch
D.Scone O P

iy Measure
Siqnal nutput OF F z
Switch o RUN modn

Freeze B

The measurement on the selected image is performed.

POINT

» An alternative operation: tap [Measure] - [Measure].
» In continuous measurements, the [Measure] button changes to the [Stop meas.] button
during the measurement. To stop the continuous measurements, tap [Stop meas.].

To re-measure another image continuously, either tap [Select image] again, or
tap one of [<] and [>] on each side to display the file name of another image.
"5.2.1 Displaying Saved Images" (=pg.7)

Tap [Measure] in the Toolbar on the Main screen.

4

0. 5cune yroup 0

0.Soene 0
Signal output OFF
Froweg B

B Edit flow M motasawe | 3B Scone switch

.
|2 Measure

The measurement on the selected image is performed.



5.2 Re-measuring Saved Images (Re-measurement)

5.2.1 Displaying Saved Images

1 In[Image display setting] of the "Control" area on the Main screen, tap [Select
imagel].

N.5Scene group 0

L.Scene U

Signal oultpul OFF
Froeczo

= Ldit flow Bl pata save T Scene switch

M e

1.'Tl.zzl. noasursimnl sallng
[[] Output
[ Contiruous mezumemeant

Iiering

elect mage.,

¥ Flow

The Select Image window is displayed.

POINT

» An alternative operation: tap [View] - [Image selection] - [Select image].

2 Tap[...] and select the file to display.

0K I GCanco | |

Table: Select image

Setting Iltem Description
File Specifies an image file saved in the USB memory or in the controller.
Logging image Specity an image file that is logged in the controller.
3 Tap [OK].

The selected image is displayed in the "Image display" area. The path and file name of the image
are displayed under [Select image].



5.2 Re-measuring Saved Images (Re-measurement)

4 To display another image continuously, either tap [Select image] again, or tap
one of [<] and [>] on each side to display the file name of another image.

Each time you tap [<], an older image file is displayed, and each time you tap [>], a newer image
file is displayed.

If you tap [>] when the newest image file is displayed, the oldest image file in the saved image
files is displayed.

0.5cene group 0
0. S5cena U

5i
ignal cutput OFF G o s
Frowen —

B cdie flow M Datazave T Sceng awitch

9¢ Muanure

¥ Tt mwasuremunt saitlirg
] Gt
[T Continuous measurement

o ()

Cattrst MESUrement - 100w s

1.Fllterine

[ Mease Lsing selected malRe-meas)

POINT

» An alternative operation: tap [View] - [Image selection] - [Previous image]/[Next image].




5.3 Confirming the Measurement Results and Adjusting Processing Unit Settings

5.3 Confirming the Measurement Results and
Adjusting Processing Unit Settings

After a test measurement or a re-measurement, confirm the test results.

If there is a problem, adjust the settings for the processing items in the processing unit.

5.3.1 Confirming the Measurement Results (ADJUST window)

Confirm the measurement results to check if there is any NG judgement and, if so, in which processing
unit the NG occurred. The processing unit with NG can easily be located, since the icon of this
processing unit is displayed in red.

You can check the measurement results along with the measured values, so that you can find the cause of
NG and adjust measurement settings.

When a process is taking a long time, it is necessary to check processing items and setting values. The
time required for the measurement is also displayed in the "Measurement information display" area as a
reference.

"5.4.2 How to Shorten Measurement Time" (=pg.11)

Judgement [ T T e :

result and _ O ADIUST s o O - I —
time for the —

entire scene are z e R,
displayed. i —]
The unit with

NG is displayed

in red.

The measured
object can be
displayed on a
displayed
camera image.

Caph | & LED O

The measurement The current display

result is displayed in  settings are shown.

text. Also, you can change
the display settings here.



5.3 Confirming the Measurement Results and Adjusting Processing Unit Settings

5.3.2 Adjusting Setting Values

This section explains how to adjust the setting values for the processing unit in which NG occurred.
The explanation here assumes that the "Control" area is displayed on the Main screen.
For how to display the "Control" area, see "6.3.2 Displaying Flow and Detail Result" (=pg.12).

1 In [Flow] of the Main screen, tap the icon of the processing unit for which the
detailed settings need to be confirmed.

[Geotm  View  Mosumn  Gata Syslien ks |
ADIUST el B o

¥ Topl imnains il isl1ng
I st

[ Tontruous messunement

=

The Procltem Setting window for the selected processing unit is displayéd.

POINT

» The Procltem Setting window can also be displayed by tapping the Procltem setting
button in the "Image display" area.
"1. Procltem setting button" (=pg.8)

2 Change each setting value for the processing unit.
" Processing Items List Manual" (=pg.1)
After editing the processing unit, return to the Main screen.

3 Perform a test measurement or a re-measurement.
"5.1 Test Measurement before Actual Operation" (=pg.2)
"5.2 Re-measuring Saved Images (Re-measurement)" (=pg.5)
Check the results and, if necessary, adjust setting values for each unit again.
To edit the flow, tap [Edit Flow].
"4.3 Editing a Processing Unit in a Scene" (=pg.7)
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5.4 Points on Adjustment

5.4 Points on Adjustment

5.4.1 Basic Considerations of Measuring Accuracy

Measurement accuracy depends much upon pixels (resolution) of camera, Inspection and measurement
objects, etc.

This section explains how to perform measurement and how the inspection object influences the
precision of the measurement.

inspection

The measurement precision varies depending on the processing unit.

"Fine Matching" indicates the Processing Items with higher measurement accuracy. However, the higher
the measurement accuracy, the longer the measurement time. When selecting Processing Items,
particular attentions shall be paid to measurement accuracy, measurement time and measurement
objects.

" Shortening Measurement Time by Setting Processing Item" (=pg.11)

Measurement Objects

Measurement accuracy differs from different measurement objects.

High-precision measurement is impossible when using low-contrast images, or the background has
patterns during defect measurement. In such case, measurement accuracy could be improved by
processing the measurement images in advance.

"5.4.3 Filtering Required for Stable Measurement" (=pg.13)

5.4.2 How to Shorten Measurement Time

The measurement time using optical sensors varies depending on the processing unit. However, it is
more affected by the image processing speed. To decrease the measurement time, it is important to select
appropriate processing items and to perform appropriate image processing.

This section introduces a method to review processing item selection, image processing, and image
logging, as to decrease the measurement time.

Shortening Measurement Time by Setting Processing Item

The load of image processing is bigger. So, it often takes a longer image processing time if excessive
search range is set.

Herein, methods of re-setting the search range and shortening measurement time are described.

Set Search Range

For such Processing Items as "Search" and "Flexible Search", measurement region is set as "Search
Range".
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5.4 Points on Adjustment

Since searching is conducted in a given measurement region, a bigger area means a longer measurement
time.

Therefore, measurement region as search range shall be set as the minimum possible range.

Among other Processing Items, the measurement region shall also be set as the minimum possible range.

“Min. allowable search range” “Max search range”

‘|

ABC

LXKy XX-Yy
T 71 : Measurement region
Measuring time: small - - - - - - - - - - - - Measuring time: long

Set Search Speed

For "search" processing items, such as [Search] and [Classification], you can specify the speed of search
using the "Stable", "Precise", "Skipping angle", and "Candidate LV" items of Model parameter.

If the values set for "Stable" and "Precise" are small or that for "Skipping angle" is large, the processing
speed becomes faster, since the information on the models is decreased and "Rough search" (rough
positioning) is performed.

Note, however, that if you decrease the information too much, the processing speed may become slower,
since candidate points may increase for "Rough search" or calculation may increase for "Detail search"
(calculation on coordinates). In such a case, you can make the processing speed faster by increasing
"Candidate LV" or by making the values of "Stable" and "Skipping angle" closer to the factory default.
On the contrary, if the value specified for "Stable" or "Precise" is large or if the value for "Skipping
angle" is small, the processing speed is slow, the amount of information on the models cannot be
decreased during the search.

Set appropriate "Stable", "Precise", "Skipping angle", and "Candidate LV" according to the situation of

measurement.
Specifying a small value for Specifying a large value for
"Stable" / "Precise" and a large "Stable" / "Precise" and a small
value for "Skipping angle" value for "Skipping angle"
less model information more model information

mREFLE ¢« SAMPLE

Measuring time: small - - - - - - - - P Measuring time: long

For details, see"4.6.2 Configuring Search" (=pg.39).

12



5.4 Points on Adjustment

Shortening Measurement Time through Image Logging

Image logging is a function to save the measured images to the controller's memory, controller's RAM
disk, or USB memory.
With Image logging, you can select one of "All", "Only NG", and "None".

+ None
No measurement images are Saved.
+ Only NG
Measurement images are Saved only when the Judgement result is NG,
< All
All measurement images are Saved, in spite of the Judgement result.
[None] [Only NG] [AIl]
OK]
P————— - NG NG OK
| : < NG < OK NG
I |
| \ | | OK
Measuring time: small - - - - - - — — — - Measuring time: long

Selecting "All" may influence the measurement time.
Unless it is necessary, set the image logging setting to "None" or "Only NG". For the setting method, see
"7.2 Setting up Logging Condition [Logging setting]" (=pg.7).

5.4.3 Filtering Required for Stable Measurement

Owing to the noise, non-uniformity and lower contrast of camera images, the images shall be processed
in advance, into measurement images in the case of unstable measurement.
This section describes the types and conditions for efficient Filtering.

Search Unstable Conditions

If measurement images are non-uniform and searching and locating are unstable, "Weak smoothing",

"Strong smoothing" and "Median" are effective.
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5.4 Points on Adjustment

"Weak smoothing" and "Strong smoothing" are used to fuzzily the images such that non-uniformity is

processed obscurely. As compared to smoothing, "Median" enables non-uniformity to become obscure
without needing to fuzzily the edges.

[Weak smoothing]
Before filtering After filtering

. -

When Measured Images Have Noise, or Measurement Is Unstable

In case where measurement images have noise and measurement is unstable, "Dilate" and "Erosion" are
effective.

"Dilate" is used to remove dark noise, "Erosion" used to remove bright noise. Thus, "Dilate" is required
if white objects have black noise, or "Erosion" is required if black objects have white noise.

[Zoom in]

Before filtering After filtering

When Defect Detection Is Unstable

When measurement images have a lower contrast, and defects, etc, are extracted unstably, "Extract
vertical edges", "Extract horizontal edges" and "Extract edges" are effective.

"Extract vertical edges" is used to extract vertical image edges, "Extract horizontal edges" is used to
extract horizontal image edges, and "Extract edges" is used to extract edges in all directions.

[Extract vertical edges]

Before filtering After filtering

14



5.4 Points on Adjustment

When Unidentifiable Shapes Present

When measurement images have a lower contrast, and shape is unidentifiable, "Extract edges" is
effective.
"Extract edges" is used to make profile clearer and shape identifiable.

[Extract edges]
Before filtering After filtering

5.4.4 Identifiable Printing Methods

When measuring labels and lots, the printing state, character spacing and contrast will influence the
reading accuracy.
This section describes identifiable printing conditions.

Plain Printing Surface

Printing surface with patterns is difficult to identify.

O

ABC ABC

Flat Printing Surface

Printing surface with concave convex is difficult to identify.

O

ABC ABC

15



5.4 Points on Adjustment

Character Spacing

Narrow character spacing is difficult to identify.

O

ABC ABC

Contrast

A proper contrast shall be required to ensure correct reading.
Ensure appropriate contrast, if necessary, by extracting edges in "Filtering".
"2.1 Filtering" (=pg.2), of "Processing Items List Manual"

O

ABC ABC

16



5.5 Clearing Measurement Results

5.5 Clearing Measurement Results
I

Clear currently shown Measured value of all scenes.
This function is used to set the expression of accumulative number of measurements, and reset the
number.

4 On the Main screen, tap [Measure] - [Clear measurement].

The confirmation window is displayed.

£ Tap [OK].

Clear datat

oK

Cancel |

The measurement results are deleted.

17



5.6 Clearing Logging Images

5.6 Clearing Logging Images

Clears all images that are currently logged in the controller.

41 On the Main screen, tap [Measure] - [Clear logging image].

The confirmation window is displayed.

2 Tap[OK].

POINT

» If you want to keep the logged images as files, save the logged images to the USB memory by tapping
[Data] - [Save to file] - [Logging image] before clearing them.
"8.1.3 Saving Logging Image Data [Save to file]" (=pg.8)
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Chapter 6 - Starting Operation

Now, you can go to the RUN window and start measurement.
This chapter describes the method to switch the window
displayed and the functions useful during operations.

6.1  The Flow before Starting the Operation ..................... 2
6.2 Displayofthe RUNWindow ............................. 3
6.3 Changing Displayonthe MainScreen .. .................... 5
6.4  Changing Judgement Condition of a Unit during Measurement . .. 15
6.5 TrendMonitor . ... ... . ... 17
6.6 Capturinga Screen [Capture] . ........ ... ... ... ... 24



6.1 The Flow before Starting the Operation

6.1

The Flow before Starting the Operation

After creating scenes on the ADJUST window and performing test measurements, switch to the RUN

window and perform measurements.

1

2

In the ADJUST window, create a scene (measurement flow).
"4.2 Creating a New Scene" (=pg.4)

Perform test measurements in the ADJUST window and adjust the parameters

of processing items.
"5.1 Test Measurement before Actual Operation" (=pg.2)

Perform test measurement by checking "Output” in the ADJUST window, and
confirm the interface between output signal and external device.
"5.1 Test Measurement before Actual Operation" (=pg.2)

4 Tap [Switch to RUN mode] in the ADJUST window.

POINT

4

e Ve M Dal Spcem el |

AD.}UST n g =] i £} Sdami awisl

r CONTINUOUS M It

R TR——

-

The window switches to the RUN window. About the content of the display in the RUN window,
see "6.2 Display of the RUN Window" (=pg.3).

You can set to show the RUN window whenever the power of controller is turned on.

"9.3.4 Setting the Status at the Startup [Startup setting]" (= pg.9)

Lighting gets darker gradually if it is used for a long time, so adjust judgement conditions periodically.
Without stopping a measurement in operation, you can change judgement conditions of a processing
unit that is set in a scene.

"6.4 Changing Judgement Condition of a Unit during Measurement" (—=pg.15)




6.2 Display of the RUN Window

6.2 Display of the RUN Window

During an operation, you can check the measurement result by displaying it in the RUN window.

You can confirm the measurement results to check if there is any NG judgement and, if so, in which
processing unit the NG occurred. You can confirm not only judgement result (OK/NG) but also the
measured values as detailed results. Therefore, they can be used to find the cause of NG and to adjust
measurement.

There are two types of RUN window, i.e. Normal mode and Fast view mode.

RUN window - Normal mode

To display RLIH
measuring time O IIms
and overall
judgment results
of total scene.
To display the -
NG unitin red.
' Enbir arghified ron-slog el )
. '( Swach B0 ADUUS T meosie )
Caphrw LCD Oy -
To cascade measured To display Display method  Switches to Simplified Switches to the
results in camera image.  measured results of the image can non-stop adjustment ADJUST window.

in text format. be changed. mode.

When a process is taking a long time, it is necessary to check processing items and setting values. The
time took for measurement is also displayed in the measurement result so that you can refer to it.
"5.4.2 How to Shorten Measurement Time" (=pg.11)



6.2 Display of the RUN Window

RUN window - Fast View Mode

0.5¢cene group 0
0.5cene 0

Caprae LT T

[

POINT

» For how to switch between the Normal mode and the Fast view mode of the RUN window, see "9.3.5
Setting the Mode of the RUN window [Select RUN mode]" (=pg.11).




6.3 Changing Display on the Main Screen

6.3 Changing Display on the Main Screen

You can arrange the display on the Main screen so as to display only necessary information during an
operation.

6.3.1 Image Display Setting

» " Displaying Multiple Images in the Window" (=pg.5)
» " Listing Measurement Results" (=pg.7)
* " Changing the Camera Image Mode (ADJUST Window Only)" (=pg.11)

Displaying Multiple Images in the Window

Multiple images can be displayed side by side in the "Image display" area.

71 In[Image view setting] in the "Control" area of the Main screen, tap [ ¥ ] for
"Image layout" and select the number of images to display.
The displayed images in the "Image display" area change according to the selection.

Image layout 1 madge @

Active image Image mamher 11
Imags modae Frocze -
Pozitions Crom il OFF
Gub imags Irrans [ hd

POINT

» An alternative operation: tap [View] - [Image layout].




6.3 Changing Display on the Main Screen

There are following four patterns of image display.

Table: Image display pattern

Iltem Description
1 image 1 image. Since images are Zooming, it is ideal for you to see the Details. The image of the
processing unit selected in the measurement flow is displayed.
2 images 2 images are viewed side by side.
Suitable for connecting two cameras whereby images can be checked side by side.
For the selected
image, the color of
button turns lighter.
4 images 4 images are viewed together with each one at the left, right, upper, and lower position.
Suitable for connecting 4 cameras whereby images are checked at one time.
For the selected
image, the color of
button turns lighter.




6.3 Changing Display on the Main Screen

Table: Image display pattern

ltem Description
Thumbnail Shows four small images on the bottom, and one bigger image above of the one selected from
the four.
This view is preferable when you wish to check details of a certain image when connecting four
cameras.

Thumbnail is not available with "RUN - fast view mode". When displaying with Thumbnail in
the ADJUST window, if you switch to RUN - fast view mode, the display will change to 4
images.

For the selected
image, the color of
| button turns

: lighter.

Important

» When displaying multiple images, the processing unit of measurement flow can be displayed with each
image. By selecting an image by pointing and then tapping the processing unit of measurement flow,
the Unit No. of the processing unit is set.

When switching from one image display to multiple image display, if Unit No. for each image is not set,
Unit No. O (default) is selected.

POINT

The available options for the case whereby more than one image is viewed
» The color of Procltem setting button turns to white.
» While displaying flow information or detailed information, if image selection is changed in the "Image
display" area, the following contents will change according to the selected image.
+ Selected processing unit in the measurement flow (the processing unit with blue background color)
« Displayed content of detailed information
» While selecting images in the "Image display" area, if the selection of processing unit is changed in the
measurement flow, the image selected in the "Image display" area switches according to the
reselected processing unit in the measurement flow. However, other images in the "Image display"”
area do not change.

View the Saved images
» After switching the selection from camera images to saved images, if you delete a saved image, the
display of the location where the image was shown becomes black.

Listing Measurement Results

By using "Positions", you can display the positions of measurements of multiple processing units in the

"Measured image" area. Listing positions makes it easier to know the situation of entire inspection.



6.3 Changing Display on the Main Screen

POINT

» An alternative operation: tap [View] - [Positions].




6.3 Changing Display on the Main Screen

1 Set each item in [Image view setting] of the "Control" area.

Image |ayout |1 Image ;I
4ctlve Image Iimage number O
Tmage mode ]Frgazg EI
Pozltlons 1 an ) CFF
aub image ilmage 1] 3

Table: Image display

ltem Description

Active image The number of currently selected image (0 to 3) is displayed.
When the "Detail result" area is active, the string "Detail result" is displayed.

Image mode This item changes the camera image mode.
" Changing the Camera Image Mode (ADJUST Window Only)" (=pg.11)

Positions Set ON/OFF of Positions.

While "Positions" is "ON", the processing unit you can select is one of Camera Image
Input, Camera Switching, and Position Compensation. If you switch "OFF" to "ON",
Camera Image Input, Camera Switching, and Position Compensation above the
currently selected Unit No. will be selected automatically.

Switching "Positions" to "ON" with Position Compensation selected will display
Positions that combines all the units after the Position Compensation. The regions of
the units before the Position Compensation will not be displayed.

Sub image By changing the "Sub image", you can switch the content of the measurement results
to be displayed. Number of displayed Sub images differs depending on processing
item. For the Sub image number of each processing item, see "Table: List of Sub
image number" (=pg.10).

For processing items not listed in the list of the Sub image number, the same
measurement result is displayed regardless of the setting of the Sub image number.




6.3 Changing Display on the Main Screen

Table: List of Sub image number

Classification Processing ltem Sub image number and display
Name
2D Position 0: After
measurement Compensation 1: Before
Edge Position 0: Measured image
1: Profile display
Gravity and Area 0: Measured image
1: Extracted image
Edges 0: Measured image
1: Profile display
Labeling 0: Measured image
1: Extracted image
Fine matching 0: Measured image
1: Difference image
ECM search 0: Measured image
1: Measured image together with matched edges
Defect 0: Measured image
1: Defect profile [with area measurement]
Scan Edge Position 0: Measured image
1: Scanning region
Scan Edge Width 0: Measured image
1: Scanning region
3D 3D Camera Image Depending on the 3D setting and camera setting,
measurement Input displayed images change.
3D Height 0: Measured image from camera 0 or camera 2
3D Search 1: Measured image from camera | or camera 3
3D Circle Search 2: Measured image from camera 2 [Note 1]
3D Camera Switching 0: Measured image from camera 0 or camera 2
1: Measured image from camera 1 or camera 3
3D Edge Position 0: Measured image from camera 0 or camera 2
1: Display of image profile from camera 0 or camera
2
2: Measured image from camera 1 or camera 3 [Note
2]
3: Display of image profile from camera 1 or camera
3 [Note 2]
4: Measured image from camera 2 INot¢ 2]
5: Display of image profile from camera 2 Not¢ 2]

[Note 1]: When measuring with camera 0+1+2

10



6.3 Changing Display on the Main Screen

[Note 2]: When the measured coordinates, measurement region, and profile display of sub image 2 to 5 is
measured by 3D edge measurement with camera 0+1+2, camera 0+1 and camera 0+2 are
switched automatically inside. Therefore, the number displayed changes depending on whether
the measurement is performed with camera 0+1 or camera 0+2.

The outline of switching camera 0+1 and camera 0+2 is as follows:

With camera 0+1, the edge along the horizontal direction is measured. The edge along the
vertical direction cannot be measured.

With camera 0+2, the edge along the vertical direction is measured. The edge along the
horizontal direction cannot be extracted.

The displayed images in the "Image display" area change according to the selection.

0.5cene group 0
0.Scene 0

W ima(e vare i

Aclive lmige Amagn miandsir 0
Imare made ]

PeslLiens o (el
Tul (magw [ 0 --I

¥ Acdrsimsind
Eribor wrnpdfesd non-viop adi,
Switch bo ADIUST mode

Cagprm 1O Ot =1
-

Changing the Camera Image Mode (ADJUST Window Only)

Select the type of camera images shown in "Image display" area.

1 In[Image view setting] in the "Control" area, tap [ ¥ ] for "Image mode" and
select a mode for camera images.

Imags |ayout |1 Image ;I
Actlve Image Iimdye number O
Tmage mole Freaze @
Posltlons ) on ) oFF
Hub image |Image 0 EI
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6.3 Changing Display on the Main Screen

POINT

» An alternative operation: tap [View] - [Image mode].

Table: Type of Camera Images

ltem

Description

Through

The latest images are always captured from cameras and displayed in image view
area.
The following operations are not available with Through.

* Re-measurement

+ Display Saved images

Freeze

Display the images acquired during the last measurements. These imaged can be
updated at all times.

Last NG

Display Last NG images according to the overall judgement result.

The latest measurement results are always shown in overall judgement and
measurement time. In such case, the overall judgement result and measurement
time may conflict with camera images.

Switch camera image view in the "Image display" area according to the selected contents.

POINT

» When displaying the Last NG and making it active, if you tap the "Image display" area or
a flow, the screen is cleared. To capture the Last NG, do it before performing another
operation.

» With the status of multiple inputs or when a measurement trigger is entered immediately

after BUSY is turned OFF, the Last NG cannot be displayed.
» During continuous measurement, the Last NG image can not be displayed.

6.3.2 Displaying Flow and Detail Result

Displaying Flow and Detail Result

Toggles on/off of display of [Flow] and [Detail Result] in the "Control" area.

POINT

» An alternative operation: tap [View] - [Flow] or [Detail result].

12




6.3 Changing Display on the Main Screen

1 Tap [Flow] or [Detail result] in the "Control" area.

Flow or Detail result is displayed. If tapping it again, the display restores to the original state.

I 1 PO LIS SR B LIS )

ErEE——
’ LRI G UIR3ET FRea Y
EII 1Fifierine j
s | foearch

1

= i A Puilion Comperneal on

Image |avoul |I Imane vl

2 When displaying both flow and detail result, you can change the size of the
display area of the flow and the detail result by dragging [Detail result].

T v oft =
=]

Table: Content of display

ltem Description

Flow The background color of the selected processing unit is blue. The color of icon of the
processing unit that has NG after measurement is red.
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6.3 Changing Display on the Main Screen

Table: Content of display

ltem

Description

Detail result

Displays detail result of the processing unit selected in the flow.
If tapping the "Detail result" area, the Detail result becomes active. When the Detail result is
active, if you tap a flow, you can switch the No. of the processing unit you wish to display only
detail result.
What are displayed are the measurement results that are defined in each processing item. One
item is displayed on one line. The contents are as follows.
* Line 1
Name of the Unit
Format: <X. name of Unit> (X: code number of Unit)
* Line 2
Judgement for each processing unit
Format: judge: judgement result (judgement result: OK/NG)
+ Starting from Line 3
The measurement results of each Processing Item
When the judgement result is OK, black text will be viewed; when NG, red text will be viewed.

14




6.4 Changing Judgement Condition of a Unit during Measurement

6.4 Changing Judgement Condition of a Unit

during Measurement
I

If you use Simplified non-stop adjustment function in the RUN window (Normal mode), you can change
the judgement condition of the processing unit of the displayed scene without stopping the measurement

in operation.

POINT

» Simplified non-stop adjustment cannot be performed in the ADJUST window and in the RUN window
(RUN - fast view mode).

71 In the "Control" area of the Main screen (RUN window), tap [Adjustment].

2 Tap [Enter simplified non-stop adj.].
Switch to Simple non-stop mode. [Enter simplified non-stop adj.] is switched to [Quit simplified
non-stop adj.] and [Simplified non-stop adjustment] is displayed at the top of the flow in the
"Control" area.

Measurement will continue in this process.

( Cnter simplitied non-stop adi. )

Lwitch to ADJUS T mode

Capturc | LD ol L:;

3 In the flow on the right of the Main screen, tap the icon of the processing unit
you wish to edit.

¥ low Simplified non-stop adjustment

0.5cene group O g s i

1.Scene 1 ﬂ”*wr
ﬂi{'uiﬂpl

] A Dedest

: =

The Judgement window for the selected processing unit is displayed.

If you tap the icon of the processing unit that does not have setting item of "Judgement
condition", a Judgement window is not displayed.
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6.4 Changing Judgement Condition of a Unit during Measurement

POINT
» If measurement flow is not displayed in the "Control" area of the Main screen, tap [Flow
Simplified non-stop adjustment].
"6.3.2 Displaying Flow and Detail Result" (=pg.12)

4 Change the Judgement conditions of each processing unit.

Bearure X : [EINLH ]

Beavure T 0 170, 5400

[ -aR8 AN == TE, |

Sxurch wnale § e

Correlaiios .08

For details, see "Judgement condition" for each processing unit in " Processing Items List

Manual" (-pg.1).

5 Tap[OK].
Judgement window closes, and the screen returns to the Main screen.
The changed contents are shown in the scene.
To change the judgement conditions for multiple processing units, repeat Steps 3 to 5.

6 In the "Control" area of the Main screen, tap [Quit simplified non-stop adj.].

QIII wn;.iil'kd nnn-stop adj.
switch to ADIST mnde

Capture LD Off -

Exit form Simple non-stop mode.

POINT
» If tapping [Switch to ADJUST mode] while executing Simplified non-stop adjustment, the
Simplified non-stop adjustment mode automatically quits and the screen switches to the
ADJUST window.
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6.5 Trend Monitor

6.5 Trend Monitor

After setting "Trend monitor" of Processing Item, the trend of Value shall be observed to avoid NG
products and Help analyze the reason. This section describes the key setting and viewing methods of
"Trend Monitor".

This section describes the key setting and viewing methods of "Trend Monitor".

For actual settings, see"4.1 What is Scene" (=pg.2) and "4.7 Trend Monitor" (=pg.1), of "Processing
Items List Manual".

6.5.1 Setting up Warning Range for Avoiding NG

It's used to set the conditions of OK or NG of inspected results, as well as alarming range against NG.

NG
T Warning

]

Judgment upper limit ——I_

o

Limits of warning

(upper limit) f

Limits of warning

(lower limit) l

Judgment lower limit —J_ l Warning
NG

POINT

» If the Value is within alarming range, "Warning" is shown in the screen.
» Result output-related Processing ltem enables the alarms to be output to external devices.

6.5.2 Verification Charts

The Value and occurrence time of NG can be visualized from measurement results logged by trend
monitor. Up to 35 Last NG results can be visualized. This is Helpful for analyzing the occurrence time
and reasons of NG.

POINT

» For the trend monitor to save only measurement images that judged to be NG, set up all processing
units except [Trend Monitor] so that their results should be OK.

1 In the [Flow] of the "Control" area of the Main screen, tap the icon of [Trend
Monitor].
The Procltem Setting window is displayed.

17



6.5 Trend Monitor

2 Tap [Display range] of the "ltem tab" area in the Procltem Setting window.

Figures are shown in the "Image display" area.
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6.5 Trend Monitor

Specifying the top (Max) and the bottom (Min) of the graph to change the displayed
range

Enlarge this part
|

450.000
430.000
T

400.000 J [>
410.000
350.000 /

Disp. 200 Disp.200
(Change dieplay ranga
Wax & |m_]
Win : ﬂ&u}l:l:l:l:l:l_:|:|:|:r:|

| e

L Lt
Mowe j foom § _ll
Unit 2 L

Dafault I

Horizontel
Outputl coordiomlies o
@ 0lap. 200 ) Di=p. 1000

1. In the "Change display range" area, drag the slider for [Max] to a preferred value.
The value can also be specified by tapping one of the buttons at both ends of the slider or
tapping [...].

For how to input value, see"1.4 Inputting a Value" (-pg.18).
The max value that you set up will be located above the figure.
2. Specify the "Min." value in the same way as the "Max." value.
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6.5 Trend Monitor

Moving up and down the graph itself

not displayed
450.000 3E
400.000 J
350.000 4
Disp.200

|:> 450.000 |

500.000 |

400.000- _/

Disp.2'00

(Change dieplay ranga

ax : [ 999989999, 9999~ |
L<l g1
Win : ﬂﬂ“}“l!”““l_!““l”:l

Ol

n =

Unit : | T f:\
Dafault I

Horizontel
Outputl coordiomlies o

@ 0lap. 200 ) Di=p. 1000

1. In the "Change display range" area, tap [...] for [Unit] and specify how many units

per tap when moving the graph.

2. Inthe "Change display range" area, tap one of the arrow buttons of "Move" to move

the graph.

The diagrams in the "Image display" area will be moved.

The scale will also change as the graph moves.
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6.5 Trend Monitor

Zooming in/out the graph

Example) Enlarging a part where measurement results were unstable:

Enlarge this part

Y

450.000 ( !1 ;

400'000-—~_/

D

350.000

Disp. 200

430.000

410.000

/[

Disp.200

fChange digpiay ranza

)

aanunuang . IIIIIIII;I

Mo [ s3sanngss. 9393-|
Win :
Hol
e
1 Lt
Mowe @ foom
I b ]
Unit

2]

|_:||.|m—1

Dafault I

1. In the "Change display range" area, tap [...] for "Unit" and specify how many units

per tap when enlarging the graph.

2. In the "Change display range" area, tap an arrow of "Zoom:" to zoom in/out the

graph.

The figure in the "Image display" area will be Zooming.
The scale will change with the moving of figure.

Setting the optimum range automatically

—
Unit &

e —

[ 10,0000 |

)

1. In the "Change display range" area, tap [Default].
The optimum range including the maximum and minimum values of the input data is

displayed.

If two or more data inputs are not available, a message that prompts for input will appear.

Tap [Default] after performing measurement twice or more.
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6.5 Trend Monitor

When changing horizontal view (number of pieces)

200 results displayed 1000 results displayed
450.000 450.000 -| |
400.000 400.000 -j 77777777777777777777777777777777777777777777
350.000 350.000 -|
L " Disp.200 LT Disp.1000

e 1 scale = 50 results. E—

Hor | zonkal

Dt T—

|ﬁ:|{s|sp.zuu {:‘.-msp.m@

1. In the "Horizontal" area, select the number of results displayed in the horizontal
direction.
View figure according to the set number of pieces.

Verifying NG view

1 In the [Flow] of the "Control" area of the Main screen, tap the icon of [Trend

Monitor].
The Procltem Setting window is displayed.

In the Procltem Setting window, tap [NG display] in the "ltem tab" area.

3 Inthe "NG display" area, tap an NG result to be displayed.

MG dizplay

i | [1=
Lasi NG

IBafnrs Ia...
fhaflore la...
BBefare la...
qBefore lo...
GBefore la...
|I£nl’wr| LL

uuuuuu

IWEelore ...
I1faifpa 1 Jni 1340

The measurement values and time are displayed.
In the "Image display" area, longitudinal line at NG position overlapped with figure shows where
NG occurs.
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6.5 Trend Monitor

Measured Data (CSV Format)

Data is separated by decimal point.

<max valtlne>, <min value>, <mean value>, <standard deviation>,
<number of Measurements>, <number of NGs>, <number of alarms>
0. <NG measured value, latest>.<Time>

1. <NG measured value, < 1 piece>.<Time>

2. <NG measured value, < 2 pieces>.<Time>

measured value, < 35 pieces>.<Time>

0.<measured value

1.<measured value,< 1 piece>

2.<measured value,< 2 pieces>

999.<meas.ured value, < 999 pieces>

23
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6.6 Capturing a Screen [Capture]

6.6 Capturing a Screen [Capture]

If opening the Measurement Manager bar on the lower right of the Main screen and tapping at [Capture],
you can capture the content displayed on the monitor. After being read into PC, the Saved images are
Pasted into files.

Important

» It takes a few seconds to capture images, during which no measurement is possible.

Screen capture can be performed from the Measurement Manager bar on the lower right of the screen.

1 Open the Measurement Manager bar on the lower right of the Main screen and
tap [Capture].

FImage view setting

Tmage lawout 1 insge -
Active [mage Image number 0
Image wode m
Foalt lons Crom ) OFF

Sub image ![I‘l—j L= - U .

| o }
L o
POINT

» An alternative operation: tap [System] - [Screen capture] - [Screen capture].

Important

» The following windows cannot be captured.
» The window to select a file or a folder
» The Confirmation window which is displayed when the LCD's power is OFF.
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6.6 Capturing a Screen [Capture]

Capture Images

After capturing, the captured images are saved into specified destination. You can specify where to save
capture images in [Screen capture setting]. "9.5 Setting the Destination to Save Capture Image [Screen

capture setting]" (=pg.17)

Table: Image Capture

File Name Description

YYYY-MM-DD_HH-MM-SS-MS.BMP Save the image viewed in monitor screen in BMP format.
Image File name is set as "capture time: year(4 digits of western
calendar) -month- date  hour- minute- second- millisecond".
Example)

Capture time: 11:25:30.500 am, March 10th, 2007.

Image file: "2007-03-10_11-25-30-500.BMP".
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6.6 Capturing a Screen [Capture]
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Chapter 7 - Utilizing/Analyzing
Measured Data

This chapter describes how to Save measured data into PC and
analyze the data.

7.1 Analyzing Measured DatawithPC ........................ 2
7.2  Setting up Logging Condition [Logging setting] ............... 7



7.1 Analyzing Measured Data with PC

7.1 Analyzing Measured Data with PC

This section describes how to analyze the measured data with PC.

7.1.1 Using Logging Functions

The results of measurement on images and Procesing items (hereinafter referred to as "Measurement
data") can be saved to USB memory, so it is useful for the following adjustments.

» Comparing the NG image with the data to resolve the cause of NG

* Inspecting a threshold value to identify the right value

+ Statistically analyzing the measured data

Here, the examples of setting method and usage of logging are described
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Optimization of thresholds
Statistical analysis via Excel
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7.1 Analyzing Measured Data with PC

Setting for Logging Functions

The following preparations shall be required when using logging functions.

+ Set the condition for logging as "Only NG" or "All".
"7.2 Setting up Logging Condition [Logging setting]" (=pg.7).

* Set the processing item "Data logging" in the flow of the scene for logging.
"4.8 Data Logging" (=pg.15), of "Processing Items List Manual".

Setting When Reading Data via PC

In the case of data access via PC, the save directory must be specified in advance as USB memory in the
logging setting.
"7.2 Setting up Logging Condition [Logging setting]" (=pg.7).

Analyzing Data

Analyze the settings by viewing or processing the acquired data. Please refer to the related pages.
» Verify Logging Images
Verify the Details of NG images on the controller, or compare OK with NG images.
"5.2.1 Displaying Saved Images" (=pg.7)
* Verify Recorded Data
" Verifying Logging Data" (=pg.3)
* Analyze Logging Data
Analyze data and calculate optimum critical value using Excel functions.
" Analyzing Logging Data" (=pg.4)
" Comparing Logging Data and Images" (=pg.5)

7.1.2 Analyzing Data

Verifying Logging Data

1 Measure and logging the measured data.
"7.2 Setting up Logging Condition [Logging setting]" (-pg.7)

2 Copy the data saved in USB memory into PC.
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Analyzing Measured Data with PC

3 Open folder with copied data.
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4 Open and logged data using extension name-related applications.

Here, examples of CSV files shown in Excel are described.
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Analyzing Logging Data

Analyze data and calculate optimum critical value using Excel functions.



7.1 Analyzing Measured Data with PC

1 View data according to the steps of "Verify Logging Data".

2 Analyze data and calculate optimum critical value using Excel functions.
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Comparing Logging Data and Images

Analyze the trend of NG by comparing and verifying images and measured data.

The measured data saved by logging functions are correlated image data via time-dependent
measurement ID.

In such way, measured data always correspond to image data.
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Compare data according to measurement ID.
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7.2 Setting up Logging Condition [Logging setting]

7.2 Setting up Logging Condition [Logging
setting]

Logging is a function to automatically save camera images and measurement results when performing
measurement.

In "Logging setting", set the target of logging and the destination to save logging images and logging
data.

Important

» To perform logging of measured data, set the processing unit [Data logging] in the flow.
"4.8 Data Logging" (—=pg.15), of "Processing ltems List Manual"

» When image logging failed due to insufficient capacity of the destination for saving or for some other
reason, "Logging error" is displayed in red in the "Measurement information display" area. The display
of "Logging error" disappears if one of the Setting windows is displayed.

» When logging is done on the memory of the controller, if the number of saved images exceeds the
limit, images are overwritten sequentially from the oldest one.

» The number of images that can be saved differs depending on the following conditions of capacity.

» Camera's resolution
+ Controller's memory capacity when selecting a RAM disk
« USB disk capacity when selecting a USB disk
» In addition to the free space, there are the following restrictions for the number of images that can be
saved.

+ File Format (FAT)
In the FAT file format, there is a limit for the number of files that can be saved under the root
directory (directly under \USBDisk). If you specify the saving destination as root directory and save
image logging files only, up to about 126 files can be saved. This limit depends on the length of file
names. If the files with short names only are saved, up to 512 files can be saved. If there is a file
other than image logging file, the number of image logging files that can be saved becomes
smaller. This restriction does not apply when saving files in subdirectories, such as \USBDisk\SUB.

» FZ series
Up to 999 image files can be saved in one folder. In different folders, up to 999 image files can be
saved in each folder.

» The data saved in the memory of the controller or in the RAM Disk is deleted when controller is
restarted.

POINT

About image logging

» It's also allowed to re-measure the logged images.
"5.2 Re-measuring Saved Images (Re-measurement)" (—pg.5)

» When files in saving object folder are increased, the time of saving images will become longer.

» It may influence on measurement time depending on the conditions.
" Shortening Measurement Time through Image Logging" (—pg.13)

» If [Camera Image Input] is used several times in a flow, the image by the last [Camera Image Input] is
saved.




7.2 Setting up Logging Condition [Logging setting]

4 On the Main screen, tap [Measure] - [Logging setting].
The Logging Setting window is displayed.

2 Set the method for saving logging images.

Image |ogzing

@ Hons
) Only HE
XAl
Table: Setting ltems of Logging Functions
. . Set Value L
Setting Options [Factory defaults] Description
Image logging Select what images are Saved.
[None] Does not save images.
Only NG Saves the images only if NG.
All Saves all the measured images.
Note, however, that some may not be saved if "Measurement"
is selected in the "Logging priority" in Step 4.

POINT
» If "Only NG" is selected, even if an NG occurred after the processing unit for Data
logging, image logging is not executed. Set Data logging as later as possible in a scene.
» When a Logging error occurs, "Logging error" is displayed in red for 10 seconds in the
"Measurement information display" area.




7.2 Setting up Logging Condition [Logging setting]

3 Set the destination to save logging images.

(Imoge, |osging
@) Hone
() only NG
Chall
fl ﬁual_inntim\ 2)
® Save 1o menory
) fave 1o namory + flle
Folder nawe @ [EANLTSRY -1
Prefin : | __|
E':-'--'-:- saving Vo |dar by sceha.
[ awibehy waving folder by dudin
S —————— —
Table: Logging setting - Destination for logging image
. Set Value i
Setting ltem [Factory Defaul] Description
Destination [Save to memory] Saves in the memory of the controller.

Save to memory + file

Creates image file and saves it in the specified
destination folder. It is possible to create a folder for
each scene group or for each scene and save image
files by classifying them.

Folder name

- [RAMDisk]
- USBDisk

Specifies destination (RAM Disk or USB memory) to
save image file. Logging image is saved in the
specified destination folder.

Prefix

Sets prefix of saving file name.
The set character string is added at the beginning of the name of the saving file.

Switch saving * Checked If checked, image files are saved after being classified
folder by * [Unchecked] by scene.

scene

Switch saving * Checked If checked, image files are saved after being classified
folder by * [Unchecked] by overall judgement.

judge

When selecting "Save to memory + file"

1. Tap [...] of "Folder name" and specify destination folder to save logging image.
2. Tap [...] of "Prefix" and enter the prefix of saving file name.
3. Check "Switch saving folder by scene" or "Switch saving folder by judge" if

necessary.




7.2 Setting up Logging Condition [Logging setting]

Example of setting and destination for "Save to memory + file"

Table: Logging setting - Destination to save logging image - Example of setting

Example of setting

Destination

* Folder name: USBDisk

* Prefix: image

+ "Switch saving folder by scene":
Checked

+ "Switch saving folder by judge":
Checked

For this example of setting, logging image is saved as

follows.

+ OK image is saved in:
\USBDisk\S000-000\OK\image (Measurement
ID).IFZ

» NG image is saved in:
\USBDisk\S000-002\NG\image (Measurement
ID).IFZ

4 Set Logging mode of Logging image.

|

4

ogglng priority

'@F Logzing

O' Wen EIT emenl

|

Table: Logging setting

. Set Value L
Setting ltem [Factory Defaul] Description
Logging priority If "Save to memory + file" is selected for the destination to save image logging,

the logging image of a measurement is saved in the memory of the controller first
and then the saved file is transferred to a specified folder.

The timing for the following measurement differs depending on the mode.

Since the writing speed of RAM disk or USB disk is slower than the controller, the
situation with no free space occurs temporarily on the controller's memory.
Specify the mode for the case the controller's memory have no free space.

[Logging]

‘When the controller's memory have no free space, logging
has priority to measurement interval (input time interval of
measurement triggers).

Until free space becomes available in the controller's
memory, next measurement is not accepted.

Image logging of all the images to be measured are executed,
but measurement intervals become longer.

Measurement

When the controller's memory have no free space,
measurement interval (input time interval of measurement
triggers) has priority to logging.

Until free space becomes available in the controller's
memory, new logging is not executed.

Measurement interval is kept. Since measurement interval
has priority, logging for some measurements are not
executed.

10




7.2 Setting up Logging Condition [Logging setting]

5 Set how to save logging data.

Alata logging

@Nma
CH Unly: NG
Cratl

g-ﬂ fin L e
Folder nawa : FHAMDinF ]

Table: Logging setting

Set Value

[Factory Default] pcipLel

Setting ltem

Data logging Selects which data is to be saved. Output format of saved data can be set in the [Data
logging] processing item.

[None] Does not save the measured data.
Only NG Saves the measured data only if NG.
All Saves all the measured data.

6 Set the destination to save logging data.

Aata loceing
) Hone
Clunly NG
Cral
CEARTIT BT
rruldur (IEETE i‘!'RhMDlSl:'r' :'_]
Table: Logging setting
. Set Value -
Setting ltem [Factory Default] Description
Destination Specifies the destination to save logging data.
Folder name | * [RAMDisk] Saves the data in the specified destination folder (RAM disk
+ USBDisk or USB disk).

1. Tap [...] of "Folder name" and specify destination folder to save logging data.

POINT

About the destination to save logging data
» The setting of the factory default is to store logging data in the controller's RAM Disk.
To save logging images in a PC, specify the USB disk as the save destination.
Images can be, first, saved to the controller's RAM disk, and then copied from the RAM
disk to the USB disk using "Copy files" in "Save to file".

11



7.2 Setting up Logging Condition [Logging setting]

7 Tap [OK].

The settings are determined and the Logging Setting window closes.

12
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Chapter 8 - Data Operation

8.1

This chapter explains the method to save the setting data and
image data of the controller to the controller itself or USB
memory.

It also explains the method to reload the data saved to USB
memory into the controller.

Saving/Loading Data



8.1 Saving/Loading Data

8.1 Saving/Loading Data

Scene data, scene group data, setting data such as setting values of each item of [System] menu, and
logging image data can be saved.

There are two methods for saving.

+ Saving in the controller's flash memory

+ Saving as files in the specified destination (RAM Disk or USB memory)

POINT

» RAM Disk is the storage space (folder) created on the memory of the controller.

Important

During a data transfer, do not turn off the power.

» When a message that a process, such as saving or loading, is in progress is displayed, do not restart
the machine or do not turn off the power. Data will be corrupt and the system will not work properly at
the next startup.

» During an execution of saving or loading, do not remove the USB memory. The controller's operation
may damage data or the USB memory.

» Do not change the extension of the saved files. If changed, the file cannot be loaded as the setting
data. In addition, if the setting data of the file of which extension was changed is loaded, the system
may not work properly later.

Saving/Loading Setting Data

Setting data can be saved to the controller's flash memory/RAM disk or USB memory.

+ To save data on the controller's flash memory, use "Data save". To save a setting data file to the
RAM disk or USB memory, use "Save to file". For each operation, see each of the followings.

+ "8.1.1 Saving Setting Data in the Controller's Memory [Data save]" (=pg.6)
» "8.1.2 Saving Setting Data to the RAM Disk/USB Memory [Save to file]" (=pg.7)

» The data saved on the RAM Disk can be sent to/received from an external device by FTP function.
"10.2.4 Data Transfer via FTP" (=pg.6)

+ A file that is once saved to the RAM Disk or the USB memory can be copied or moved. The data
saved on the RAM Disk is deleted when the power of the controller is turned off. If you wish to keep
these data, copy them on a USB memory.

"8.1.4 Copying/Moving File [Save to file]" (=pg.9)
» The setting data saved to USB memory can be used after moving to another controller or another PC.

We recommended you to save setting data to USB memory just in case of data damage or machine
failure.



8.1 Saving/Loading Data

* For instructions on how to load the data saved in an external device onto the controller, see the

following section:
"8.1.5 Loading the Setting Data to the Controller [Load from file]" (=pg.11)

\ \ USB memory
=
Controller PC
Setting Data That Can Be Saved/Loaded
Table: About Savable Data
"Save to file"
"Data save" Create file Copy/move
Data Description and save the file to save
Flash USB Controller's Controller's
memory of memo RAM disk/ RAM disk/
the controller Y | us memory [ USB memory
Setting data
System The contents of the OK - OK OK
Data settings for [System]
(*.ini) menu and the setting
data of [Image mode].
Scene Data Data of a scene. OK - OK OK
(*.scn) Classification sequence
and set value of Unit in
various scene.
Scene The data of scene group OK OK
Group Data with 32 scenes in it.
(*.sgp) The destination to save
data when executing
[Data save] differs
between Scene Group 0
and other scene groups.
Scene Group 0 OK -
Scene Group 1 to 31 - OK
System data The combined data OK - OK OK
+ data of with the system data
scene and the data from
groups Scene Group 0
(*.bkd) together.

OK: Possible
- : Impossible




8.1 Saving/Loading Data

POINT

» When executing "Save to file" or "Load from file", the data to be saved is also saved in the controller
(except Scene Group Data 1 to 31).

Saving Images/Logging Data

Logging image

Logging images can be saved to the controller's RAM Disk and USB memory by using "Save to file".
(You cannot save them using "Data save".)

"8.1.3 Saving Logging Image Data [Save to file]" (=pg.8)

A file that is once saved to the RAM Disk or the USB memory can be copied or moved. The data saved

on the RAM Disk is deleted when the power of the controller is turned off. If you wish to keep these
data, copy them on a USB memory.

"8.1.4 Copying/Moving File [Save to file]" (=pg.9)
Capturing image

Capture image is automatically saved in the destination specified in the Screen capture setting. (You
cannot save them using "Data save" or "Save to file".)

However, if the destination is set as RAM Disk in the Screen capture setting, you can save them to USB
memory using "Save to file". The data saved on the RAM Disk is deleted when the power of the
controller is turned off. If you wish to keep these data, copy them on a USB memory.

"9.5 Setting the Destination to Save Capture Image [Screen capture setting]" (=pg.17)
+ "8.1.4 Copying/Moving File [Save to file]" (=pg.9)

Logging data

To save logging data, set the Data to be saved and the Destination in the Logging setting. (You cannot
save them using "Data save" or "Save to file".)

However, if the destination is set as RAM Disk in the Logging setting, you can copy them to USB
memory using "Save to file". The data saved on the RAM Disk is deleted when the power of the
controller is turned off. If you wish to keep these data, copy them on a USB memory.

» "7.2 Setting up Logging Condition [Logging setting]" (=pg.7)

+ "8.1.4 Copying/Moving File [Save to file]" (=pg.9)
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Images/Logging data that can be saved

Table: Images/Logging data that can be saved

"Save to file"
Create file and Copy/move the
Data Description save IDEDT
Controller's Controller's
RAM disk/ RAM disk/
USB memory USB memory
Image data Image data that was created by the screen

capture function or logging function (File
extension is bmp or ifz.)

Logging image Logging image during measurement. You OK OK
(*.ifz) can save it using "Save to file".

You can also set to automatically save it in

the Logging setting.
Capture image The captured image of the screen displayed - OK
(*.bmp) on the monitor. It is automatically saved in

the destination specified in the Screen
capture setting.

You can copy the capture image saved in the
RAM Disk to USB memory using "Save to

file".
Logging data Logging data during measurement. If you - OK
(*.csv, *.dat, etc.) set to save it in the Logging setting, it is

automatically saved according to the setting.
You can copy the logging data saved in the
RAM Disk to USB memory using "Save to
file".

OK: Possible
- : Impossible

About the Drive Name of USB Memory

A controller is equipped with 4 USB interfaces. If multiple USB memory devices are plugged in, specify
the USB memory drive that is to be the destination.
The Drive name of USB memory is called USBDisk, USBDisk2, USBDisk3 and USBDisk4, according
to the sequence of inserting controller.
If the controller is started with more than one USB memory being inserted, however, Drive names will
be assigned based on the ports to which USB memories are inserted. The following sequence will be
used to identify the USB memories and assign the Drive names based on different controller types.
* The type which is integrated with the panel
1: Left side of the front - 2: right side of the front - 3: front of the side face - 4: back of the side
face
+ BOX
1: Lower left of the front - 2: lower right of the front - 3: upper left of the front - 4: upper right of
the front
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Important

The case whereby the BOX controller is used
» If USB memory is separately connected to adjacent USB interfaces, the contact between USB

memories will possibly lead to failure and damage.

POINT

» Depending on the setting, saving may fail due to the insufficient USB memory. When saving failed and
the error message "Please check." appeared, check to see if there is unnecessary data on the USB
memory, delete it if there is, and save the data.

8.1.1 Saving Setting Data in the Controller's Memory [Data
save]

Saves system data and scene group data on the controller's flash memory.

Important
» When the message to tell that saving is in operation is displayed, do not restart or turn off the power.

Otherwise, it will lead to data loss and failure of operation.
» During a data transfer to USB memory, do not remove the USB memory until the transfer is completed.

Data and/or the USB memory may corrupt.

POINT

» When using Scene Group 1 to 31, what can be saved in the controller's flash memory is only the
system data. Note, however, that if a USB memory device is plugged in, scene group data can be
saved to the USB memory.

When Using Scene Group 0

1 On the Main screen, tap [Data save] in the Toolbar.
<

0.Scens group O
0.5cane O

Signal output OFF
Fresze

A confirmation message is displayed.

POINT

» An alternative operation: tap [Data] - [Data save].

'75‘ Scwne swilih

|;'1' Edlil Thrw F  Data zave

i3 Measurs

Switih Lu RUN e

2 Tap[Yes].

System data and scene group data are saved on the controller's flash memory.



8.1 Saving/Loading Data

When Using Scene Group 1 to 31

1 Plug a USB memory device into the controller.

2 On the Main screen, tap [Data save] in the Toolbar.
-

0. Scens group 0
0.5cene 0
Signal output OFF

Freere

|,[~1' Ealit s ﬂ Crala v ':_5‘ Scane uwilih

to

Measura

Swilih Lo AUN e

A confirmation message is displayed.

POINT

» An alternative operation: tap [Data] - [Data save].

3 Tap[Yes].

System data is saved to the controller's flash memory and scene group data is saved to the USB
memory respectively.

» If a USB memory device is not plugged in, the message to check it is displayed.
If you tap [Yes], only system data is saved on the controller's flash memory.
If you tap [No], the operation is interrupted and the display returns to the Main screen.

8.1.2 Saving Setting Data to the RAM Disk/USB Memory
[Save to file]

Saves the setting data file to the RAM Disk or USB memory.

POINT

» When executing "Save to file", the data to save is also saved in the controller (except Scene Group
Data 1 to 31).

1 When saving to USB memory, plug a USB memory device into the controller.

£ On the Main screen, tap [Data] - [Save to file].

The Save to File window is displayed.
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3 Tap [Setting data] and select the data to save.
For the explanation on each data, see " Saving/Loading Setting Data" (=pg.2).

[l Zelling dals D Logging image I Copy Files

~

lata to be saved

@ fcene data |0 Seene o =]
() Scene sroup date

0 Syilem dala

D Syatem | Scens proup data
. —

C—

4 \When selecting a scene data, tap [ ¥ ] and select the scene number to save.

@ Scens data [0.5cene 0 I

& Specify the destination.
1. Tap[...] of "File name".

cat [nak lon
File nams SEDizk¥Ecena §.acn |

The Select File window is displayed.
2. Specify the destination folder and file name, and tap [OK].
"1.6 Selecting Files and Folders" (»pg.20)

6 Tap [OK].

ezt Inak lon
File name : FISEDin:k*S\.:uHE 0,550 j |

H&lgp | 0K I Larcel

The window to show the status of transfer is displayed, and the data is sent to the destination.

8.1.3 Saving Logging Image Data [Save to file]

Saves image data created by the logging function to the controller's RAM Disk or USB memory.
1 When saving to USB memory, plug a USB memory device into the controller.

£ On the Main screen, tap [Data] - [Save to file].

The Save to File window is displayed.
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3 Tap [Logging image] and select the file to save.

Seltine dota [I Loegine Image U Copy fllas
ata ba hie gavad )

ﬁl-all lagging Isags

Crinlect lmngn ['l" ldgging imagd =xiztn; ;I
| 1

Table: Data to be saved/logging data
Setting ltem Setting value [Factory default] Description
Data to be saved [All logging image] Saves all the logging images.
Selects image Saves the selected logging image.
Tap [ ¥ ] and select the image to save.

4 Specify the destination folder.

oat Inot len
r Folder nase : I]_IS;BD[gk" ‘
1. Tap[...] of [Folder name].

The Select Folder window is displayed.
2. Specify the destination folder and tap [OK].

5 Tap [OK].

aet I nak Fon
Feldar name : |USBDlsk¥ j |

The window to show the status of transfer is displayed, and the data is sent to the destination.

8.1.4 Copying/Moving File [Save to file]

Files can be copied or moved between the controller's RAM Disk and USB memory.
Images and data saved on the RAM Disk are deleted if you turn off the power. If you wish to keep these
data, copy or move them to the USB memory.



8.1 Saving/Loading Data

1 Insert USB memory into controller.
2 On the Main screen, tap [Data] - [Save to file].
The Save to File window is displayed.
3 Tap [Copy files] and select the file or folder to copy or move.
Selting data I LoggIng image (I Copy files J
I
alact ¥lla
@ ielecl folder [RANE | sk¥ _—]
[AIT Tiles =]
Ofiulﬂ:t File neme I _:
L T .
Table: Data to be saved/logging data
. Setting value _
Setting Item [Factory default] Description
Select file [Select folder] Copies or moves multiple files in a folder.
+ Tap [...] and specify the source folder to copy/move.
* Tap [ ¥ ] and select the file format.
If selecting [All files], you can copy or move all files in the folder.
If selecting one of the file formats, you can specify the type of files
(extension) in the folder to copy or move.
Select file name Copies or moves the selected file.
Tap [...] and specify a file name.
4 If you wish to delete the source file after saving it to USB memory, check
"Delete original data after save".
malect flle
@ Seleclt folder |'H»’|IIJ;.1:L'?I ;l
[FTTTTTes =]
O Select f1ls nawe | _|
(l: Dalate orlginal deis after zave )
5 Tap[OK].
Desl inal lon
Folder name : F_bgg[.; ki :]|

The window to show the status of transfer is displayed, and the data is sent to the destination.
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8.1 Saving/Loading Data

8.1.5 Loading the Setting Data to the Controller [Load from
file]

Loads the setting data saved in an external device to the controller. The name of the loaded scene or
scene group is displayed in the "Measurement information display" area.

POINT

» When executing "Load from file", the data to load is also saved in the controller (except Scene Group
Data 1 to 31).

1 Do either of the followings.

* Plug the USB memory device storing data to be loaded into the controller.

Important

About USB memory
» Setting data must be stored on the USB memory.

 Send setting data to the controller's RAM Disk via FTP.

£ On the Main screen, tap [Data] - [Load from file].
The Load from File window is displayed.

3 Select the file to load.
1. Tap [...] of "File name".

lact fila ta laad 1

Fils nams & [uzBDisky _j I

|

Help [ | Cangel |

The Select File window is displayed.
2. Specify the file to load.
For folder, RAM Disk and USB memory can be referred to.
For file, only the file for setting data can be specified.
" Setting Data That Can Be Saved/Loaded" (—=pg.3)
3. Tap [OK].

11



8.1 Saving/Loading Data

4 Tap [OK].

The window to show the status of transfer is displayed, and the data is sent.
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Chapter 9 - Change System
Environment

This chapter describes the settings related to controller's
system environment. For "Communication Specification", see

"Chapter 10 - How To Connect & Communicate With External
Devices" (-pg.1).

9.1  Setting the Conditions for Using Camera [Camera] ............ 2

9.2 SeftingforMeasurement .. ........... ... ... ... ... 5

9.3  Setting System Operation Environment/Checking System Information [Controller] 7
9.4 Initializing/Restarting the System [Controller] .. ............... 15

9.5  Setting the Destination to Save Capture Image [Screen capture setting] 17



9.1 Setting the Conditions for Using Camera [Camera]

9.1 Setting the Conditions for Using Camera

[Camera]
H I

9.1.1 Checking Camera Connection [Camera connection]

Verify whether or not camera has been connected. There is no special setting here.

41 On the Main screen, tap [System] - [Camera] - [Camera connection].

The Camera Connection window is displayed.

2 \Verify the connection status.
Camaeall FZ-40

Cameral FEZ-5C
Commrad ! D isconnact
Camerad : blscanmect

3 Tap [Close].

9.1.2 Setting for Trigger Delay [Inter-camera setting]

In the case of many cameras, the delay from receiving STEP signal to input to shutter trigger shall be set.



9.1 Setting the Conditions for Using Camera [Camera]

POINT

» Setthe STGOUT width in "Electronic flash setting" of the [Camera Image Input] processing item.
" Electronic Flash Setting" (—=pg.10), of "Processing Items List Manual"

OFF
STEP
on

Shutter trigger OFF

for Camera0 QN ]

—

Delafy between STEP - Camera 0

Shutter trigger OFF ;
forCamera1l ON : I—l

Delay between STEP - Camera 1 :

OFF i
STGOUTO :
on | L]
Delay between STEP - STGOUT STGOUT pulse width
OFF 5
STGOUT1 :
oN | L

Delay between STEP - STGOUT STGOUT pulse width

1 On the Main screen, tap [System] - [Camera] - [Inter-camera setting].

The Inter-camera Setting window is displayed.



9.1

Setting the Conditions for Using Camera [Camera]

2 Tap[...] of each item and set values.

STEP-camaral delay @
STEP-canaral dalay
STEP-camara? delay &

SIEF-canersd delay

Count

Delay tine
0.122 Imsl

0,122 [nsd
0. 122 Ime]

0,122 [ns]

| Cancel |

Table: STEP - Camera Delay Setting List

STEP- camera 2 delay

STEP- camera 3 delay

Item Set Value Description
[Factory defaults] P
STEP- camera 0 delay [0]to 511 Set up the delay from the receiving of the STEP signal
(1 count/30us) to the beginning of the exposure of the camera.
STEP- camera 1 delay .
max. 15ms Delay time
= counts x 30us+122us

3 Tap [OK].

The settings are determined and the Inter-camera Setting window closes.




9.2 Setting for Measurement

9.2 Setting for Measurement
I

The following items can be changed for the operation during measurement.

+ Signal output linked with the input during measurement

» Scene group saving at the time of scene group switch

4 On the Main screen, tap [Measure] - [Measure setting].

The Measurement Setting window is displayed.

2 Set each necessary item.

STEF in measure
(@) ERFUR ON
(") ERROR DFF

feens group switch

[ save seene graup an ssens awileh

Beens awitch tima

Add time[ma] : | u:] I :-l
Help K | Gancel
Table: Measurement setting
Iltem LR Description
[Factory defaults] P
STEP in measure Specifies whether or not to turn ON the ERROR
signal output when STEP signal is received during
measurement.
ERROR ON Turns ERROR signal output ON when STEP signal is
received during measurement.
ERROR OFF Turns ERROR signal output OFF when STEP signal
is received during measurement.
Scene group switch Specifies the operation when switching the scene
group.




9.2 Setting for Measurement

Table: Measurement setting

Iltem LR Description
[Factory defaults] P
Save scene group Specifies whether or not to save the scene group when
on scene switch switching the scene group.

Checked The scene group data is saved when switching to
another scene group.

Unchecked The scene group data is not saved when switching to
another scene group. Therefore, the switching period
can be compacted.

Scene switch time Sets scene swiching time.
Add time [ms] [0] to 1000 Sets time to be added at scene switching.
Tapping [<] or [>] allows you to set the time in S5ms
from the displayed values.

POINT

» The setting of "Save scene group on scene switch" is linked with the settings of the
Switch Scene Group window.
"4.8.1 Switching the Scene Group" (=pg.52)

3 Tap [OK].

The display returns to the Main screen.



9.3 Setting System Operation Environment/Checking System Information [Controller]

9.3 Setting System Operation Environment/
Checking System Information [Controller]

Sets controller's operation environment. The following settings are available.

* "9.3.1 Setting Date and Time [Date-time setting]" (=pg.7)

+ "9.3.2 Setting the Language [Language setting]" (=pg.8)

» "9.3.3 Setting the rotation speed of the controller fan [Fan control setting]" (=pg.8)
* "9.3.4 Setting the Status at the Startup [Startup setting]" (=pg.9)

* "9.3.5 Setting the Mode of the RUN window [Select RUN mode]" (=pg.11)

* "9.3.6 Setting Password on the RUN window [Password setting]" (=pg.12)
In addition, the model of controller and the version of measurement application can be checked.

* "9.3.7 Checking System Information [System information]" (=pg.14)

9.3.1 Setting Date and Time [Date-time setting]

Verify if date and time of embedded calendar is correct. If not, please set it correctly.
Set date/time of log data accordingly.

4 On the Main screen, tap [System] - [Controller] - [Date-time setting].
The Date-Time Setting window is displayed.

2 Set date and time.

Curreni dale ; Currani | lna <

K uly2007 BN U‘ 5703 [4]K |

s MTWTEF S

1234567
8 9 101 12 13 14
S LT O O = A B |
2 23 2 g 26 27 28
29 3031 )

aday: ff25f2007

Help | QK I Canesl

1. Tap date to be set.
Switch month by tapping [<] / [>] nearby year and month.
2. Settime.

o e

3 Tap [OK].

The Date-Time Setting window closes.



9.3 Setting System Operation Environment/Checking System Information [Controller]

9.3.2 Setting the Language [Language setting]

Sets the language used for the characters displayed on the screen. You can choose either Japanese or
English.

POINT

» To change the language, you need to restart the system.

1 On the Main screen, tap [System] - [Controller] - [Language setting].
The Language Setting window is displayed.

2 Tap[w]and select a language.

felecl language of Llw sysles.

Langusge : I|:|1|.|i‘.'|l
Help Ok [ Canoel I

3 Tap [OK].

When switching the language, a confirmation message is displayed.

4 Tap [Yes].

Change language?
To aelecl YES. save seliinzz and svsiem reslarl.

]

The setting is saved on the controller and the system automatically restarts.
After the restart, the language is switched to the selected one.

9.3.3 Setting the rotation speed of the controller fan [Fan
control setting]

Sets the rotation speed of the controller fan.

41 On the Main screen, tap [System] - [Controller] - [Fan control setting].
The Fan Control Setting window is displayed.



9.3 Setting System Operation Environment/Checking System Information [Controller]

2 Select a fan setting.

@) Lov rotatlon (Asblent Temperature: 0~~+45°C)

OHith rotal ion (Asbienl Temperalure: OD-=+50°C)

o] o o]

Table: Fan Control Setting

Set Value Description
[Factory default] P
- [Low rotation (Ambient Temperature: 0 to +45 °C )] Select a fan speed.
* High rotation (Ambient Temperature: 0 to +50 °C )

3 Tap [OK].
The fan speed is set.

Important

» For the FZ2-3xx series, the fan control setting is fixed to a low speed. You can not change it to high
speed. (High-speed can be selected on the screen, however, the setting is not applied.)

9.3.4 Setting the Status at the Startup [Startup setting]

The switching-on state is set here.

If Scene No. is set for previous scene settings, it's possible to measure immediately after switching-on.
In addition, you can set not to display the Camera Setting window at a startup, which is supposed to be
displayed.

4 On the Main screen, tap [System] - [Controller] - [Startup setting].
The Startup Setting window is displayed.



9.3 Setting System Operation Environment/Checking System Information [Controller]

2 Change the settings.

ficene
[ Specify startup scens, scens group
Seans grous @ |0+ Seene erousd [=]
Gesns : |n_."..-.-n—|: | =

Felecl slarlup mode
) AT

) Rim

Measurement manager bar stale
) Open
() Cloze

Uperalion priorily
8) Usnsuramant result priacity

() Menu ceeratlion priorlty

dleszuresent Initializatlon eriority

@ Ueasurement Lrisser receiel priorily

OPmuint of ré-drawing on scresn priarity

Ml g 0K | Cancel |

Table: Startup setting

Item Set Value Description
[Factory Default] P
Scene
Specify startup scene, Checked The selected scene/scene group will be the
scenegroup scene/scene group at startup.

[Unchecked] The scene/scene group set in the controller
when "Data save" is executed will be the scene/
scene group at startup.

Scene group Scene group 0 to 31 Selects the scene group displayed at startup.
[Scene group 0]
Scene Scene 0 to 31 Selects the scene displayed at startup.

[Scene 0]

Select startup mode * [ADJUST] Selects either the ADJUST window or the

* RUN RUN window is displayed at startup.

Measurement manager bar | * [Open] Select whether to display the Measurement
state * Close Manager bar when the system is executed.
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9.3 Setting System Operation Environment/Checking System Information [Controller]

Table: Startup setting
Set Value

Item Description
[Factory Default] P
Operation priority Specity which to have the priority,
measurement result or menu operation.
[Measurement Measurement result has the priority over menu
result priority] operation. Menu operation becomes harder to
be performed due to the lowered priority.
Menu operation Menu operation has the priority. Measurement
priority result may be displayed incompletely.
Measurement initialization Measurement initialization is performed
priority immediately after switching scene or editing

flow. You can specify which to have the
priority, measurement trigger receipt or
processing of re-drawing on screen, during
measurement initialization.

[Measurement Measurement trigger has the priority even

trigger receipt during measurement. Incomplete screen may

priority] be displayed for processing of re-drawing on
screen due to its lowered priority in
measurement.

Processing of re- Processing of re-drawing on screen has the

drawing on screen priority. Until processing of re-drawing on

priority screen is complete, measurement trigger will

not be received.

3 Tap [OK].

The settings are determined and the Startup window closes.

9.3.5 Setting the Mode of the RUN window [Select RUN mode]

Switches the mode for the RUN window.

The RUN window has normal mode and fast view mode.

With the Fast View mode, display and operation are limited compared to those of Normal mode, but its
display is faster.

41 On the Main screen, tap [System] - [Controller] - [Select RUN mode].
The Select RUN Mode window is displayed.

11



9.3 Setting System Operation Environment/Checking System Information [Controller]

2 Tap[w]and select a mode.

Selecl slarl mode

:lRUN - norms | sode

Help | 0K l Cancel ’

Table: Select RUN Mode Window

Set Value

[Factory Default] Description

* [RUN - normal mode] | Selects which mode is used to display the RUN window.
* RUN- fast view mode

3 Tap [OK].

A confirmation message is displayed.

4 Tap [OK].

Seiling become effective after execut ing "Have”

. |

The Select RUN Mode window closes.

9.3.6 Setting Password on the RUN window [Password
setting]

Operation on the RUN window can be locked with a password.
You can lock an operation when:

+ Switching from the RUN window to Adjust window
+ Performing simplified non-stop adjustment on the RUN window

* Changing screen structure on the RUN window

1 On the Main screen, tap [System]-[Controller]-[Password setting].
The Password Setting window is displayed.

12



9.3 Setting System Operation Environment/Checking System Information [Controller]

2 Specify each of the following items.

@ Do ool u=e & password

() Usze a password

[ &witeh to ADJUST mode
I:I Simpliticd non-stop odjusiment

[T Control ares operation

Pazsword changing |

Help | oK | Cancel |

Table: Password Setting Window

Set Value Description
[Factory Default] P
[Do not use a You do not need a password when changing the RUN window.
password]
Use a password You need a password when changing the RUN window.
Select an item/items you want to set a password.
+ Switch to ADJUST mode
+ Simplified non-stop adjustment
+ Control area operation
Password changing Tapping this button displays the Password Changing window.

POINT

» No passwords are set by default. For the first time, tap [Password changing] and set a
password.

Setting or changing a password
1. On the Password Setting window, tap [Password changing].

2. Tap[...]

Uld password : J
New pasaword @ J

0K | Cancal |

The software keyboard is displayed.
3. Set "Old password" and "New password".
Up to 16 letters can be used for a password.
How to input text:"1.5 Inputting a Text" (=pg.19)

13



9.3 Setting System Operation Environment/Checking System Information [Controller]

3

4

4. Tap [OK].
The display returns to the Password Setting window.

Tap [OK].

A confirmation message is displayed.

Tap [OK].

Zetting become effective after executing "Sava”

—

The Password Setting window closes.

9.3.7 Checking System Information [System information]

It's used to confirm the format of controller and version of measurement procedure.

1

2

On the Main screen, tap [System] - [Controller] - [System information].

The System Information window is displayed.

Confirm the information.

The model of controller and the version of measurement application can be confirmed.

Model Fa2-¥is

Jollears versioni Yer, 1.008 2007/07726A

Wenory slale Close |

Tap [Memory state].

You can confirm the following information.

« Available application memory (memory space available for application)

* Available data memory (memory space available for unit data and for setting data of each unit)

Tap [Close].

The System Information window closes.

14



9.4 Initializing/Restarting the System [Controller]

9.4 Initializing/Restarting the System

[Controller]
I

All settings of the controller can be restored to factory default (initialization).
In addition, the controller can be restarted.

* "9.4.1 Initializing Controller [System initialization]." (=pg.15)
* "9.4.2 Restarting the Controller [System restart]" (=pg.16)

9.4.1 Initializing Controller [System initialization].

Restores the controller to factory default. Before initialization, back up the necessary data such as scene
data and system data.
"8.1 Saving/Loading Data" (=pg.2)

1 On the Main screen, tap [System] - [Controller] - [System initialization].

The System Initialization window is displayed.

2 Tap [Execute].

Rezel Lhe controller Lo defauil wellings.
Dats saved in fiash memary in disearded.

e

A window will be displayed for your confirmation.

3 Tap[Yes].

Hegel Lhe conlroller Lo delaull selbings?
Ta anlesl YER, raant ba faclary dafault asilings and reatart.

s

The controller is initialized and restarted.

POINT

» The Language Setting window is displayed also when restarting after executing "System initialization".
» When starting up the controller first time, if a warning message, such as battery shortage and fan
problem, appears before displaying the Language Setting window, the message is in Japanese.

15



9.4 Initializing/Restarting the System [Controller]

9.4.2 Restarting the Controller [System restart]

Restart the controller. Before restarting, save the necessary data such as scene data and system data.
"8.1 Saving/Loading Data" (=pg.2)

41 On the Main screen, tap [System] - [Controller] - [System restart].
The System Restart window is displayed.

2 Tap [OK].

Restart svebem.
To zave the change,
resst aftar exeeuline “Data save”.

The controller is restarted.

16



9.5 Setting the Destination to Save Capture Image [Screen capture setting]

9.5 Setting the Destination to Save Capture

Image [Screen capture setting]
I

Sets the destination to save the image captured by the screen capture function.

41 On the Main screen, tap [System] - [Screen capture] - [Screen capture setting].
The Screen Capture Setting window is displayed.

2 Specify Save address of captured images.
1. Tap [...] of "Save folder".

$ove folder

fPusED ok =

The Select Folder window is displayed.
2. Specify the Save target folder of captured images.
3. Tap [OK].

POINT

» If the destination is not changed, capture image is saved on the RAM Disk.
When loading capture image to USB memory, set the USB Disk as the destination of
output.

3 Tap [OK].

The settings are determined and the Screen Capture Setting window closes.
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9.5 Setting the Destination to Save Capture Image [Screen capture setting]
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Chapter 10 - How To Connect &
Communicate With
External Devices

This chapter describes the communications with external
devices such as PC and programmable controllers, etc.

10.1  Connecting with External Devices . ........................ 2
10.2 EthermnetConnection . ........... ... .. ... ... ... 3
10.3 Serialnterface ........... ... . 7

10.4 Parallel Interface



10.1  Connecting with External Devices

10.1 Connecting with External Devices

After controller is connected with external devices such as PCs and robots, the measurement results on
controller are available.

Connecting Mode (Interface)

The following interfaces are available for connecting external devices.
» Ethernet Connection

e Serial Interface

e Parallel Interface

Communication Methods

The following communication methods are available. Prior to communication, some necessary
connections shall be set to match the communication methods between devices.
» "10.2 Ethernet Connection" (=pg.3)

* "10.3 Serial Interface" (=pg.7)
* "10.4 Parallel Interface" (=pg.28)



10.2 Ethernet Connection

10.2 Ethernet Connection

Deal with how to set up necessary communication protocols and input formats when Ethernet (UDP/IP)
is connected to the external devices.

10.2.1 Communication Processing Flow (Ethernet Connection)

The procedure to connect Ethernet.

(Example) Input measurement command

[

:

Controller PC

( Input command )

-
( Start to measure ) MEASURE

10.2.2 Setting Communication Specifications (Ethernet
Connection)

Set up the IP address and communication protocols such as DNS.
In addition, the input format also needs to be set up.

Important

» Use the same communication specification settings for the controller as the external device.

4 On the Main screen, tap [System] - [Communication] - [Ethernet].
The Ethernet window is displayed.



10.2 Ethernet Connection

2 Set up the following items.

KN =2

Table: Communication specifications (Ethernet connection)

Iltem S bl Description
[Factory defaults] P

Address setting




10.2 Ethernet Connection

Table: Communication specifications (Ethernet connection)

Item LI Description
[Factory defaults] P

* Obtain an IP address automatically Set up the IP address of the controller.

* [Use the following IP address] When the "Obtain an IP address automatically" option
is selected, the IP address of the controller will be
automatically obtained.

After selecting the "Use the following IP address", set
up the IP address, sub-net mask, and defaulted routing
address.

IP address ab.cd Enter the IP address of the controller.

a:lto223
b:0to255
c:0to255
d: 0to 255
[10.5.5.100]

Subnet mask 0.0.0.0 to Enter the sub-net mask address.

255.255.255.255
[255.255.255.255]

Default gateway 0.0.0.1 to Enter defaulted routing address.

255.255.255.254
[10.5.5.110]

DNS server ab.cd Enter the DNS server address.

a:lto223

b:0to255

c:0to255

d: 0to 255

[10.5.5.1]
1/O setting

Input mode [Normal] This item cannot be changed.

Input form [ASCII] This item cannot be changed.

Output IP address ab.cd Enter the IP address of the output target.

a:lto223
b:0to255
c:0to255
d: 0to 255
[0.0.0.0]
1/0 port No. 0 to 65535 Set the number of the port to be used to input/output
[9600] data from/to a controller.

3 Tap [OK].

The settings are determined and the Ethernet window closes.

10.2.3 Instruction Specification (Ethernet Connection)

This section describes the examples of command input format in the Ethernet normal method.
Communication specifications will be decided based on "10.2.2 Setting Communication Specifications
(Ethernet Connection)" (=pg.3).

The input format and serial port are basically the same.



10.2 Ethernet Connection

But no delimiter is needed at the end of the commands with the no-order mode of the Ethernet
connection.

For continuous data transmission, the space (0x20) is used to separate two adjacent data, which is used
as a packet to transfer.

(Example) using DISPCOND to retrieve the view state.

Command . DISPCOND
Response : View State OK

"10.3.4 Instruction Specification (Serial Interface)" (=pg.11)

Important

» With Data Output (setting for Ethernet output), up to 128 units can be registered. Note, however, that
all the data may not be received depending on the environment you use (network environment, PC's
performance, software to receive data, etc.).

10.2.4 Data Transfer via FTP

Using FTP function, you can get various data files from the controller, which are saved to the controller's
RAM Disk or USB memory.

In addition, the files edited outside can be transferred to the controller by using FTP function.
The data that can be sent and received by using FTP function are as follows:

* System data (*.ini)

* Scene data (*.scn)

* Scene group data (*.sgp)

» System + Scene group data (*.bkd)

» Logging image (*.ifz)

» Logging data (*.csv, *.dat, etc.)

POINT

» When sending or receiving files by using FTP function, make sure to use one-byte alphanumeric
characters for file names.




10.3 Serial Interface

10.3 Serial Interface

This section describes how to set communication specifications with external devices via serial interface
(RS-232C/422 link) with No-order commands, as well as I/O format.

10.3.1 Communication Processing Flow (Serial Interface)

This section describes how to connect via RS-232C/422.

1:1 connection

Example) Input measurement command and acquire the results

[

PC

( Input command J

(Starttomeasuret i"' MEASURE

v BUSY signal of parallel interface is ON during Measurement.

@utput Procltem resu@

Controller

Receive Procltem resu@

* When "Flow Control" is set to "Xon/Xoff".
If a PC has no response within preset overtime, line breakage or PC malfunction
maybe occur, signalling an overtime error.

Error message will displayed in the window of controller and ERR signal of parallel
interface is ON.

10.3.2 Setting Communication Specifications (Serial Interface)

It describes how to set communication specifications such as communication speed and data length.
Including setup for flow control and multipoint link.



10.3 Serial Interface

Important

» Use the same communication specification settings for the controller as the external device.

POINT

» While setting communication specifications, Input is not adjusted. However, input status can be
checked using [Confirmation].
"10.3.3 Checking the Communication Status (Serial Interface)" (=pg.10)

» When data is output via serial communication, output is suspended while setting communication
specifications.

1 On the Main screen, tap [System] - [Communication] - [Serial].
The Serial window is displayed.



10.3 Serial Interface

2 Tap [Setting] to set communication specifications.

Parity *

Sekt Ing Conf irmation |
Mode : Normel
Interface : im
Baud rale [bps] : BRd00 -

Detu length [bit] :

Step bIL [bIt] :

Flaw contral =

Dl imfler o

Timeaud [2] @

(1] 4 Lancel

Table: Communications Specifications (Serial Interface)

ltem

Set Value

[Factory defaults] LSS R

Interface

- [RS-232C]

* RS-422 the PC.

Baud rate [bps]
[Note 1]

- 2400

- 4800

- 9600

- 19200
- [38400]
- 57600
- 115200

computers.

Data length [bit]

computers.

Parity

Stop bit [bit]

Make consistent with communication specifications of

Consistent with communication specifications of

Consistent with communication specifications of




10.3 Serial Interface

Table: Communications Specifications (Serial Interface)

Item Set Value Description
[Factory defaults] P
Flow control [None] Do process control without software.
If no response can be received from peripherals in
excess of overtime setting time, overtime Error will
occur, and Error information will be viewed. ERROR
signal of parallel interface is also ON.
Xon/Xoff Flow control with software. Data are sent according to
Xon/Xoff code from peripherals.
Delimiter - [CR] Consistent with communication specifications of
* LF computers.
* CR+LF
Timeout [s] 1to 120 Set the time of overtime Error at second unit.
[5]

[Note 1]: Communication speed over 20kbps isn't defined in RS-232C, so, normal communication couldn't
be always guaranteed if communication speed over 38400bps is selected according to different
cable length. In such case, set communication speed below 19200bps.

3 Tap [OK].

The settings are determined and the Serial window closes.

10.3.3 Checking the Communication Status (Serial Interface)

Check the communication status with the external devices that are connected by serial interface. You can

check whether wiring and communication settings are done properly.

1 On the Main screen, tap [System] - [Communication] - [Serial].
The Serial window is displayed.

Tap [Confirmation] to check I/O status.

3 Check or uncheck the "Local echo" check box.

Btring @

[rest giRING

Iransier

When checked, the character strings received from external devices can be sent directly.

4 You can input any character when editing and testing the character strings to

be sent.
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10.3 Serial Interface

1. Tap the [...] button on the right side of the "String".

Btring : TEZT ZTRING @

F Local scho
Iransier

The soft keyboard is displayed.
2. Input character strings within 12 characters.
How to input text: "1.5 Inputting a Text" (=pg.19)

5 Tap [Transfer].

String * [fest stRING |

[+ Local echo
Iransier

Contents of "Send String" are displayed on the window. Please verify it.

Table: About Display Contents on Screen

Display Description
[Send] Display character strings sent to external devices.
[Receive] Display character strings received from external devices.
6 Tap [OK].

The Serial window closes.

10.3.4 Instruction Specification (Serial Interface)

This section explains an example of the command input format that is used in the Serial Normal method.
Communication specifications will be decided based on "10.3.2 Setting Communication Specifications
(Serial Interface)" (=pg.7).

Example of Input Format (SCENE Command)
SCENE<Scene No.> delimiter

* Set up the parameter value in <>.
» Parameters are separated by space. (not required before delimiter)
+ Delimiters must be input at the end of commands.
» The following are Errors. When Errors occur, the system will be quitted.
* When non-existing commands are used
* The number of parameters is incorrect
* The scope of parameters is incorrect
* The content of parameters is incorrect

+ Can not quit correctly when executing the action commands

11
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Important

» Commands can be inputted and measurement results can be outputted only when the Main screen is
at the foremost front. Cannot react to commands when setup windows or the Edit flow windows are
displayed (not including "Serial" - "Confirmation"). In the Main screen, the output data after
measurement will not be interrupted to the last one, even when the Main screen is switched to the Edit

Flow window, etc. Can not react to commands when windows other than the Main screen are

displayed.

10.3.5 Instruction List (Serial Interface)

This section explains input format of each command used in the Serial Normal method.

Commands can be input in ASCII code, case-insensitive.

Table: Command List

Command Abbreviation Function Please see
CLRMEAS No Empties all the Value of the current " CLRMEAS -CLeaR
scenes MEASurement value-" (=pg.13)
BKDLOAD No Loads System + Scene group 0 data " BKDLOAD" (=pg.13)
BKDSAVE No Saves System + Scene Group 0 data " BKDSAVE" (=pg.14)
in a file
DATASAVE No Saves System + Scene group data in " DATASAVE" (=pg.14)
the controller's memory
DATE No Sets up/obtain the current date/time " DATE" (=pg.15)
DISPCOND No Acquires current view state of " DISPCOND - DISPlay
images CONDition -" (=pg.15)
Changes the view state of images
IMGSAVE No Saves the image data " IMGSAVE - IMaGe SAVE -"
(®pg.16)
MEASURE M Performs 1 measurement "MEASURE or M" (=pg.17)
RESET No Restarts the controller "RESET" (=pg.18)
SCENE S Acquires in-use Scene No. " SCENE or S" (=pg.18)
Scene Switch No.
SCNGROUP SG Acquires in-use scene group No. " SCNGROUP or SG - SceNe
- GROUP -" (=pg.18)
Switch scene group No.
SCNLOAD No Loads the Scene data " SCNLOAD - SCeNe LOAD -"
(=pe.19)
SCNSAVE No Saves the Scene data " SCNSAVE - SCeNe SAVE -"
(=pg.20)
SCRSWITCH No Switches ADJUST window/RUN " SCRSWITCH - SCReen
window SWITCH -" (=pg.20)
SGRLOAD No Loads the scene group data " SGRLOAD - Scene GRoup
LOAD -" (=pg.21)
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Table: Command List

Command Abbreviation Function Please see

SGRSAVE No Saves the scene group data " SGRSAVE - Scene GRoup SAVE
=" (@pg2l)

SYSDATA No Gets current system data " SYSDATA - SYStem DATA -"

-pg.22
Sets system data (>pe22)

SYSLOAD No Loads system data " SYSLOAD - SYStem LOAD -"
(pg23)

SYSSAVE No Saves system data " SYSSAVE - SYStem SAVE -"

(™pg.24)

UNITDATA UD Gets the parameters and/or
measurement values of specified

processing unit

Sets the parameters of specified
processing unit

" UNITDATA or UD" (=pg.24)

VERGET No Acquires system version

information

" VERGET - VERsion GET -"
(—pg.25)

CLRMEAS -CLeaR MEASurement value-

Function ... Empties all the Value of the scenes that are being used.

Command CLRMEAS delimiter

Response Performed correctly
Failure to perform

The values after emptying are as follows.

Table: View State of Screens

Iltem Description
Judgement result Unmeasured (0)
Value 0
Character string Text

BKDLOAD

:OK delimiter

:ER delimiter

Function ... Loads System + Scene group 0 data

Command

BKDLOAD <File name of System + Scene group data> delimiter

Specifies <System + Scene group data file name> using an absolute path like \USBDisk\abc.bkd.

Response When executed properly: OK delimiter

When not executed properly: ER delimiter

POINT

» The following cases result in failure.

» When a file with a different extension (other than "***.BKD") is specified:

13
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* When a file that does not exist is specified.
» Do not turn off the power of the controller until a response is returned.

(Example)
Command : BKDLOAD \USBDisk2\IMGOI1\LABEL1.BKD delimiter
Loads "LABEL.KBD" in the "IMGO1" folder of the USB memory drive labeled "USBDisk2"
onto the controller.
Response : OK delimiter
BKDSAVE

Function ... Saves in a file the System + Scene Group 0 data, which is currently used in the controller

Command BKDSAVE <File name of System + Scene group data> delimiter
Specifies <System + Scene group data file name> using an absolute path like \USBDisk\abc.bkd.
Response When executed properly: OK delimiter

When not executed properly: ER delimiter

POINT

» The following cases result in failure.
* When a file with a different extension (other than "***.BKD") is specified:
» Do not turn off the power of the controller until a response is returned.

(Example)
Command . BKDSAVE \USBDisk2\IMGO1\LABEL1.BKD delimiter
Saves the currently used System + Scene Group 0 data to a file named "LABEL1.BKD" in the
"IMGO1" folder of the USB memory drive "USBDisk2".
Response : OK delimiter
DATASAVE

Function ... Saves system data and scene group data on the controller's flash memory

Command DATASAVE delimiter

Saves system data and scene group data on the controller's flash memory.
Response Performed correctly :OK delimiter

Failure to perform :ER delimiter

POINT

» When using Scene Group 1 to 31, if you execute DATASAVE command, system data is saved on the
controller's flash memory and scene group data is saved to the USB memory. If a USB memory device
is not plugged in, ER is returned.

» Do not turn off the power of the controller until a response is returned.
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(Example)
Command . DATASAVE delimiter
Saves a System + Scene group data of System + Scene group No. 3 with the file name
"LABEL1.BKD" in the "IMGO1" folder of the USB memory drive labeled "USBDisk2".
Response : OK delimiter
DATE

Function 1 ... Obtains the current date/time

Command DATE delimiter
Response Performed correctly :Year/month/day/hour/minute/second delimiter
OK delimiter
Failure to perform :ER delimiter
(Example)
Command . DATE delimiter
Response : 20070830123000 Delimiter
OK delimiter
30.08.07/12h/30min/00s

Function 2 ... Sets the date/time

Command <Western calendar 4 digits> <month 2 digits><day 2 digits><hour 2 digits> <minute 2
digits><second 2 digits> delimiter

Response Performed correctly :OK delimiter
Failure to perform :ER delimiter

POINT

» The <hour 2 digits><minute 2 digits><second 2 digits> can be omitted when setting up. They can not
be updated when being omitted and the previous time will be kept unchanged.
The available omitting options include "omitting <second> only", "omitting <hour><minute><second>,"
cannot "omit <hour> only" and "omit <minute> only."

(Example)
Command . DATE 20070830123000 delimiter
Set to 8/30/2007 12:30:00 am.
Response : OK delimiter

DISPCOND - DISPlay CONDition -

Function 1 ... Acquires current view state of images

Command DISPCOND delimiter
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10.3 Serial Interface

Response Performed correctly :View state delimiter
:OK delimiter
Failure to perform :ER delimiter

View state is shown below.

Table: View State of Screens

View Description
State P
0 Image mode is "Through".
1 Image mode is either
"Freeze" or mixture of
"Freeze" and "Last NG".
2 Image modes of all the
windows are "Last NG".
(Example)
Command : DISPCOND delimiter
Response : 0 Delimiter
OK delimiter
Current images are shown with full state.

Function 2 ... Changes the view state of images

Command DISPCOND <view image model No> delimiter

Select 0 to 2 from the Image Mode Number.

+ 0: Changes the image modes of all the windows to "Through"
* 1: Changes the image modes of all the windows to "Freeze"

+ 2: Changes the image modes of all the windows to "Last NG"

Response Performed correctly :OK delimiter
Failure to perform :ER delimiter
(Example)
Command : DISPCOND 2 delimiter

Viewed images are changed to Last NG images.

Response : OK delimiter

IMGSAVE - IMaGe SAVE -

Function ... Saves image data into the external devices

Command IMGSAVE <Image Data Number> <Save to Destination Address> delimiter

For <Image data No.>, specify 0 to I MAX. For I MAX, see "11.8 Number of Logged Images"
(opg24).
Select the following from the <Save to Destination Address>
- \USBDisk\...
When the destination folder is in the USB memory, it will be Saved to the USB memory. The file
extension is "*** [FZ".

Response Executed correctly :OK delimiter

Executed correctly :ER delimiter
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POINT

» Cannot be executed correctly in case of the following.
* When an extension other than "ifz" is specified for the name of the file to be saved
» When a non-existing folder is selected in the destination address

» In the case the specified file name has existed, the existing file will be overwritten

» Do not cut off power of controller before the response.

(Example)
Command :  IMGSAVE 3 \USBDisk2\IMGO1\LABEL1.IFZ delimiter
The image data of the No.3 image, namely the "LABEL1.IFZ" file, will be Saved into the
"IMGO1" folder in the USB memory of the "USBDisk2" drive.
Response : OK delimiter

MEASURE or M

Function 1 ... Performs a measurement

Command MEASURE delimiter

Performed correctly :OK delimiter
:Measurement Result

Failure to perform :ER delimiter

Function 2 ... Starts continuous measurement

Command MEASURE /C delimiter

When executed properly :OK delimiter
:Measurement result
:Measurement result
:Measurement result

When not executed properly :ER delimiter

Function 3 ... Stops continuous measurement

Command MEASURE /E delimiter

When executed properly :OK delimiter

When not executed properly :ER delimiter
:Measurement result
:Measurement result

(Measurement continues.)

POINT

» To output the measurement result, insert a [Data Output] processing unit in the scene. When the scene
does not have a [Data Output] processing units, only a response to the command is output.
"10.3.6 Output Format (Serial Interface)" (—pg.26)
"6.3 Data Output" (=pg.1), of "Processing Items List Manual"
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RESET

Function ... Restarts the controller

Command RESET delimiter

Response No

SCENE or S

Function 1 ... Acquires in-use Scene No.

Command SCENE delimiter

Response Performed correctly :Scene No. delimiter
:OK delimiter

Failure to perform :ER delimiter
(Example)
Command : SCENE delimiter
Response ;0 Delimiter
OK delimiter
Scene 0 is being used

Function 2 ... Scene Switch No.

Command SCENE <Scene No.> delimiter

Point at the code number 0 to 31.

Response Performed correctly :OK delimiter
Failure to perform :ER delimiter
(Example)
Command : SCENE 2 delimiter

Switches to scene 2

Response : OK delimiter

SCNGROUP or SG - SceNe GROUP -

Function 1 ... Acquires in-use scene group No.

Command SCNGROUP delimiter

Response Performed correctly :scene group No. delimiter
:OK delimiter
Failure to perform :ER delimiter
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(Example)
Command : SCNGROUP delimiter
Response . 0 Delimiter

OK delimiter

Scene Group 0 is being used.

Function 2 ... Switches the scene group number

Command SCNGROUP <scene group No.> delimiter
Scene group No. shall be set within 0 to 31.

Response Performed correctly :OK delimiter
Failure to perform :ER delimiter
(Example)
Command : SCNGROUP 2 delimiter
Switches to Scene Group 2.
Response OK delimiter
Important

» When parallel continuous measuring is engaged and continuous STEP signal is inputted, switching of
scene group should be avoided. To switch a scene group, uncheck "Save scene group when
switching" by either of the following methods.

* The Switch Scene Group window "4.8.1 Switching the Scene Group" (-pg.52)
* [Measure setting] in the [Measure] menu "9.2 Setting for Measurement" (=pg.5)

SCNLOAD - SCeNe LOAD -

Function ... Loads the Scene data from the external devices

Command SCNLOAD <Scene No.> <Load Resource> delimiter

Point at the <code number> 0 to 31.
Select the following from the <Load Resource>
+ \USBDisk\...
When a file in the USB memory is selected, this file will be loaded. The file extension is

"FEx SCN".
Response Executed correctly :OK delimiter
Executed correctly :ER delimiter
(Example)
Command : SCNLOAD 2 \USBDisk2\IMGOI\LABEL.SCN delimiter
Load the "LABEL.SCN" file, namely Scene 2, in the "IMGO1" folder in the USB memory of
the "USBDisk2" drive onto the controller.
Response : OK delimiter

POINT

» Cannot be executed correctly in case of the following.
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 Select the files with other extension names (other than "***.SCN")
* When non-existing files are used
* When Japanese letters are in a file name.

» Please do not Cut off power of controller before the response.

SCNSAVE - SCeNe SAVE -

Function ... Saves a scene data into the external device

Command SCNSAVE <Scene No.> <Save to Destination Address> delimiter

Point at the code number 0 to 31.

Select the following from the <Save to Destination Address>

+ \USBDisk\...
When the destination folder is in the USB memory, it will be Saved to the USB memory. The file
extension is "*** SCN".

Response Executed correctly :OK delimiter

Executed correctly :ER delimiter

POINT

» Cannot be executed correctly in case of the following.

+ Select the files with other extension names (other than "***.SCN")

* When a non-existing folder is selected in the destination address

+ In the case the specified file name has existed, the existing file will be overwritten
» Please do not Cut off power of controller before the response.

(Example)
Command : SCNSAVE 3 \USBDisk2\SCNOI\LABEL.SCN delimiter
The image data of the No.3 image, namely the "LABEL.SCN" file, will be Saved into the
"SCNO1" folder in the USB memory of the "USBDisk2" drive.
Response : OK delimiter

SCRSWITCH - SCReen SWITCH -

Function ... Switches ADJUST window/RUN window

Command SCRSWITCH delimiter

Response When executed properly :OK delimiter
When not executed properly :ER delimiter
(Example)
Command : SCRSWITCH delimiter

Swiches to the ADJUST window if the current window is the RUN window
Swiches to the RUN window if the current window is the ADJUST window

Response : OK delimiter
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SGRLOAD - Scene GRoup LOAD -

Function ... Loads the scene group data from the external devices

Command SGRLOAD<Scene No.> <Load Resource> delimiter

Scene group No. shall be set within 0 to 31.
Selects the following from the <Load Resource>

* \USBDisk\...
When a file in the USB memory is selected, this file will be loaded. The file extension is
"**x SGP".
Response Executed correctly :OK delimiter
Executed correctly :ER delimiter

POINT

» Cannot be executed correctly in case of the following.
+ Select the files with other extension names (other than "***.SGP")
* When non-existing files are used
* When Japanese letters are in a file name.

» Please do not Cut off power of controller before the response.

(Example)
Command : SGRLOAD 3 \USBDisk2\IMGO1\LABEL.SGP delimiter
The "LABEL.SGP" file, namely Scene Group 2, in the "IMGO1" folder in the USB memory of
the "USBDisk2" drive is loaded onto Scene Group 3.
Response : OK delimiter

POINT

» For more information about the drive of the USB memory, see "8.1 Saving/Loading Data" (= pg.2).

SGRSAVE - Scene GRoup SAVE -

Function ... Saves scene group data into the external devices

Command SGRSAVE<Scene No.><Save to Destination Address> delimiter

Scene group No. shall be set within 0 to 31.

Selects the following from the <Save to Destination Address>

* \USBDisk\...
When the destination folder is in the USB memory, it will be Saved to the USB memory. The file
extension is "*** SGP".

Response Executed correctly :OK delimiter

Executed correctly :ER delimiter
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(Example)
Command : SGRSAVE 3 \USBDisk2\IMGOI1\LABEL.SGP delimiter
The image data of the No.3 image, namely the "LABEL.SGP" file, will be Saved into the
"IMGO1" folder in the USB memory of the "USBDisk2" drive.
Response : OK delimiter

POINT

» Cannot be executed correctly in case of the following.

+ Select the files with other extension names (other than "**.SGP")

» When a non-existing folder is selected in the destination address

* In the case the specified file name has existed, the existing file will be overwritten
» Please do not Cut off power of controller before the response.

SYSDATA - SYStem DATA -

Function 1 ... Gets current system data

Command SYSDATA <Identifier 0> <Identifier 1> delimiter

Response When executed properly :Set Value delimiter
:OK delimiter
When not executed properly :ER delimiter

Identifier 0 is "Logging".
Identifier 1 and values are as follows.

Table: Identifier 1 and values

Setting data Identifier 1 Set Value
Image logging imageLogging * 0: None
+ 1: Only NG
= 2:All
Folder name as the destination to imageLoggingDirectory Folder name as the destination (one-
save image logging byte alphanumeric character)
Prefix of image logging file name imageLoggingHeader Prefix of image logging file name (one-

byte alphanumeric character)

Data logging dataLogging * 0: None
= 1: Only NG
= 2:Al
Name as the destination folder to dataLoggingDirectory Folder name as the destination (one-
save data logging byte alphanumeric character)
(Example)
Command : SYSDATA Logging imageLogging delimiter

Gets current image logging setting
Response : 1 delimiter
OK delimiter
The current image logging setting is 1 (Only NG).
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Function 2 ... Sets system data
Command SYSDATA <lIdentifier 0> <ldentifier 1> <Set Value> delimiter
Response When executed properly :OK delimiter
When not executed properly :ER delimiter
Identifier 0 is "Logging".

Identifier 1 and values are as follows.

Table: Identifier 1 and values

Setting data Identifier 1 Set Value
Image logging imageLogging * 0: None
* 1: Only NG
= 2:All
Folder name as the destination to imageLoggingDirectory Folder name as the destination (one-
save image logging byte alphanumeric character)
Prefix of image logging file name imageLoggingHeader Prefix of image logging file name

(one-byte alphanumeric character)

Data logging datal.ogging + 0: None
* 1: Only NG
* 20 Al
Name as the destination folder to datalLoggingDirectory Folder name as the destination (one-
save data logging byte alphanumeric character)
(Example 1)
Command : SYSDATA Logging imageLogging 1 delimiter
Sets image logging to be performed only if NG.
Response : OK delimiter
(Example 2)
Command : SYSDATA Logging imageLoggingDirectory \RAMDisk delimiter

Sets RAM Disk as the destination to save image logging.

Response 1 OK delimiter

SYSLOAD - SYStem LOAD -

Function ... Loads system data from an external device

Command SYSLOAD <Source data> delimiter

Specifies the content of the following location as the <Source data>.

+ \USBDisk\...
If specifying the files on USB memory as the source, those files are loaded. The file extension is
"k NI
Response Performed correctly :OK delimiter
Failure to perform :ER delimiter

POINT

» The following cases result in failure.
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* When a file with extension other than "**.INI" is specified.

* When a file that does not exist is specified.
» Do not turn off the power of the controller until a response is returned.

(Example)
Command : SYSLOAD \USBDisk2\IMGOI\LABEL.INI delimiter
Loads "LABEL.INI" in the "IMGO1" folder of the USB memory drive labeled "USBDisk2".
Response : OK delimiter

SYSSAVE - SYStem SAVE -

Function ... Saves system data to an external device

Command SYSSAVE <Destination> delimiter

Specifies the following location as the <Destination>.

* \USBDisk\...
When the destination folder is in the USB memory, it will be Saved to the USB memory. The file
extension is "*** INI".

Response Perform correctly :OK delimiter
Failure to perform :ER delimiter
(Example)
Command : SYSSAVE \USBDisk2\IMGOI\LABEL.INI delimiter

The image data of the No.3 image, namely the "LABEL.INI" file, will be Saved into the
"IMGO1" folder in the USB memory of the "USBDisk2" drive.

Response : OK delimiter

POINT

» Cannot be executed correctly in case of the following.

« Select the files with other extension names (other than "***.INI")

» When a non-existing folder is selected in the destination address

* In the case the specified file name has existed, the existing file will be overwritten
» Please do not Cut off power of controller before the response.

UNITDATA or UD

Function 1 ... Obtains the parameters set in or the values measured by the processing unit that is set in
the current scene.

Command UNITDATA <Processing Unit No.> <External Reference Table No.> delimiter

+ Specifies 0 to 9999 for <processing unit No.>.
+ <External Reference Table No.> varies depending on the specified processing unit items.
For details, see the "External Reference Table" of the processing items registered in the processing
unit.
" Processing item List" (=pg.1)
= Only numerical data is available.
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Response Performed correctly :value delimiter
:OK delimiter
Failure to perform :ER delimiter
(Example)
Command : UNITDATA 5 0 delimiter
Retrieves the judgement result of the Search in the sixth processing unit with its number "5"
(the value of the external reference table is "0").
Response : 0 Delimiter
OK delimiter

Function 2 ... Set the parameters of the processing unit set in the current scene

Command UNITDATA <Processing Unit No.> <External Reference Table No.> <Data to Set> delimiter

+ Specifies 0 to 9999 for <processing unit No.>.

= <External Reference Table No.> varies depending on the specified processing unit items.
For details, see the "External Reference Table" of the processing items registered in the processing
unit. " Processing item List" (=pg.1)

* Only value data can be set.

Response Performed correctly :OK delimiter
Failure to perform :ER delimiter
(Example)
Command . UNITDATA 5 124 10delimiter

Sets "Skipping angle" (the external reference table value: "124") of "Search" to "10", which
was set to the 6th processing unit (Unit No. "5") .

Response : OK delimiter

VERGET - VERsion GET -

Function ... Acquires system version information

Command VERGET delimiter

Response Performed correctly : version information YYYY/MM/DD delimiter
:OK delimiter
Failure to perform :ER delimiter
(Example)
Command : VERGETdelimiter

Obtains system information.
Response 1 FZ2-XXX Ver.1.00 2007/07/30 delimiter
OK delimiter

The controller type is "FZ2-XXX", the version is "1.00", and the date is "July 30th, 2007".
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10.3.6 Output Format (Serial Interface)

If the processing unit of [Data Output] is set in a scene, measurement results are sequentially output
from the smaller data No. set in [Setting] of [Data Output].
"6.3 Data Output" (=pg.1), of "Processing Items List Manual”

When Outputting ASCII Data

Set output format as "ASCII" in the [Setting] of the [Data Output] processing item.
The defaulted value is "ASCII".

Output Format

<measured value of Data 0>,<measured value of Data 1>...<measured value of Data 7> delimiter

POINT

» Output form, digits and data separator can be changed if necessary.
"6.3 Data Output" (=pg.1), of "Processing Items List Manual"

Example)
12345.678 , 567.321, -76.912, —----mmm- ,65987.165
| 1 1| ]
Measured value  Measured value Measured value Measured value
of Data 0 of Data 1 of Data 2 Field separation of Data 7 Record separation
POINT

» Field separator is not output in the absence of next data.

The range of value to be output is as follows:

-999999999.9999 <= Measured value<= 999999999.9999

When Measured value< -999999999.9999, "-999999999.9999" is output.
When Measured value > 999999999.9999, "999999999.9999" is output.
When JG (Judge) is set, next value is output.

OK: 1

NG: -1

POINT

» Even if inspection is completed, data output will not stop until the last one. Please note, data output will
not be interrupted.

When Outputting Binary Data

Set the output format as "Binary" in [Setting] of the [Data Output] processing item.
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Output Format

Measured value X1000 of Data 0 Weasurad value X1000 of Data 1 Messured value X1000 of Data 7

4 ytes 4 bytes 4 bytes

The value is continuously output in 1 data/4 bytes after inspected data is Zooming by 1000 times.
Minus is output in 2's complement format.

For 2's complement, see "11.4 Terminology" (=pg.12).

Example) When Data 0 is "256.324", and data 1 "-1.000"

$00 $03 $E9 944 $FF  $FF $FC 318
| Il |

Data 0: 256324 Data 1: -1000
(256.324 x 1000) (-1.000 x 1000)
POINT

» Unlike ASCII output, binary output has no field separator and logging separator, etc.
"6.3 Data Output" (=pg.1), of "Processing Items List Manual"

The range of value to be output is as follows:

-2147483.648 <= inspected value<= 2147483.647

when inspected value < -2147483.648, "-2147483.648" is output.
when inspected value > 2147483.647, "2147483.647" is output.
When JG (Judge) is set, next value is output.

OK: 1000 (1&times;1000)

NG: -1000 (-1&times;1000)

POINT

» Even if inspection is completed, data output will not stop until the last one. Please note, data output will
not be interrupted.
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10.4 Parallel Interface

This section describes how to set communication specification and I/O format required for the

communication between parallel interface and external devices.

10.4.1 Setting Communication Specifications (Parallel
Interface)

Set the communication specifications of controller. Use the same communication specification settings
for the controller as the external device.

POINT

» While setting communication specifications, Input is not adjusted. However, input status can be
checked using [Confirmation].
"10.4.2 Checking the Communication Status (Parallel Interface)" (= pg.30)

1 On the Main screen, tap [System] - [Communication] - [Parallel].
The Parallel window is displayed.
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2 Tap [Setting] to set communication specifications.
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Table: Communication Specification(Parallel Interface)

ltem S LD Description
[Factory defaults]
Output polarity * [Onat NG] When the judgement result is either OK or NG, choose
* Onat OK whether to activate OR and DOO to 15.
Output control [None] Method to output measurement results asynchronous
with peripherals.
" When "Output control" Is Set to "None"" (=pg.35)
Handshaking Method to output measurement results synchronous with
peripherals.
" When "Output Control" Is Set to "Handshaking""
(—pg.38)
Synchronization Method to output measurement results synchronous with
output processing time. STEP signal set in "Number of delay" is
neglected, and measurement results are output when next
STEP signal is ON.
" When "Output Control" Is Set to "Synchronization
output"" (=pg.39)
Output period 2.0 to 5,000.0ms Valid only When "Output control" is set to "No".
[10.0ms] Set the output circle of measurement results. Please set it
as a value bigger than "Start time + output time" and
smaller than the value of measurement interval.
If it's bigger than measurement interval, output time will
be delayed during re-measurement.
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10.4 Parallel Interface

Table: Communication Specification(Parallel Interface)
Set Value

L [Factory defaults] RESSlptey
Gate ON delay 1.0 to 1,000.0ms Sets the time from when results are output to parallel
[1.0ms] interface to GATE signal ON. Waiting time prior to

stable data output.
Please set it as a value bigger than delay time of

peripherals.
Output time 1.0 to 1,000.0ms Valid only when "Output Control" is set to "No" or
[5.0ms] "synchronous output".

Set the time when GATE signal is ON. Please set the
time required for peripherals to acquire measurement

results.
Timeout 0.5 to 120.0s Valid only when "Output control" is set to
[10.0s] "Handshaking".

Timeout Error is deemed when no response from
peripherals is received during the setting time.

Number of delay 1to 15 Valid only when "output control" is set as

[ "Synchronization output".

ON of STEP signal is neglected several times from
setting STEP signal as ON to output measurement

results.
One-shot OR * ON Selects whether to always maintain the outputs of the
signal * [OFF] OR signal.
Output time 1.0 to 1,000.0ms Specifies the time needed to output an OR signal.
[5.0ms] Only effective when "Output OR signal as one-shot" is

set up. Sets smaller value than the value for the
measurement time.

3 Tap [OK] to confirm the settings.

The settings are determined and the Parallel window closes.

10.4.2 Checking the Communication Status (Parallel Interface)

Check the communication status with the external devices that are connected with a parallel interface.

You can check whether wiring and communication settings are done properly.

1 On the Main screen, tap [System] - [Communication] - [Parallel].
The Parallel window is displayed.
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10.4 Parallel Interface

2 Tap [Confirmation] to check I/O status.

Selting Gonf irmat ian
(Inpul state 1
STEP 54 bl g1 238 4 567

Mulpul state

Rl OFF GATE Lds BUEY OFF
1] UEF ERK BFF FEALY UFF

A0

(] 1 2 a i b & i

ﬂfF[UFFIMF[DFF]WFIDFFJ QFF | f.]FI'J

NEF [ OFF I IH'I'[ OFF ] T ! OFF J OFF I 0FF ‘

L] & i 1] 12 i 14 16

Halp I | 114 || Gancal |

Table: About Displayed Contents on Screen

Display

Description

STEP

DSA

DI

Input status of each signal from the external device to the controller is displayed.
When a signal is input, the background color becomes red..

RUN

GATE

BUSY

OR

ERR

READY

DO

Output status of each signal is displayed.

When a signal is output, the background color becomes red.

Specifies output states of signals from controller to external devices.

Modification of ON, OFF, 0 and 1 can be simulated even if no inspection is conducted.
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10.4 Parallel Interface

3 Change the contents to be sent.

fubpul aiate

RUN UFF GATE u BUSY M
i NnFF ERR I TEADY nFF

i}

L} 1 1 3 1 B B 7
Bl e I v [ [ [
OFF ‘M OFF | OFF l OFF I QFF ‘ OFF
I E 19 1] 12 13 1

-
L 15

Whenever switching "ON"/"OFF", the changed contents are displayed on monitors of external

devices. Please verify it.

4 Tap [OK].

The Parallel window closes.

10.4.3 1/0 Format (Parallel Interface)

Input Format

When the Main screen is viewed, the following commands are input:

+ STEP signal
Perform a measurement when STEP signal is ON.
+ DSA signal
This is a signal to inform that the external device is ready to receive data when "Output control” is set
to "Handshaking".
"10.4.1 Setting Communication Specifications (Parallel Interface)" (=pg.28)
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10.4 Parallel Interface

* DI signal
The commands are input in the following formats. DI signals can be set to "0" (OFF) or "1" (ON).
Confirm commands and information, and turn DI7 (Perform) ON with an interval over 1ms.

Input format (DI7 to DIO)

DI7 DIl6 DI5 DI4 DI3 DI2 DI1 DIO

T ] | )
Run Command Command information

Table: Input Commands

Input format (D17 to DIO)

Item Description | perform | Command | Command Information | Example for Input
(DI7) (DI6 to DI5) (DI4 to 0)
Continuous Measure 1 00 kR Example for
measurement continuously Controller doesn't view Input: 10000000
during input this signal,
of commands. independently from

setting of either O or 1.

Scene switch Switch 1 01 Input "Scene No." in Switches to scene
measurement binary format. 2.
scenes. Example for

Input: 10100010

Scenegroup Switch 1 11 Input "Scene Group Switches to scene
switch measurement No." in binary format. group 2.
scene group. Example for

Input: 11100010

0: OFF 1: ON

POINT

» ERROR signal is ON if input command isn't received correctly.

Important

» When parallel continuous measuring is engaged and continuous STEP signal is inputted, switching of
scene group should be avoided. To switch a scene group, uncheck "Save scene group when
switching" by either of the following methods.

» The Switch Scene Group window "4.8.1 Switching the Scene Group" (-pg.52)
» [Measure setting] in the [Measure] menu "9.2 Setting for Measurement" (—pg.5)
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10.4 Parallel Interface

Output Format

Output the measurement results whenever performing measurement. The result is output only if

"Output" of [Test Measurement setting] in the "Control" area is checked.

"9.2 Setting for Measurement" (=pg.5)

When judgemnet results are either OK or NG, it's possible to choose output ON. Ex-factory setting is

"ON if NG".

"10.4.1 Setting Communication Specifications (Parallel Interface)" (=pg.28)

Table: Output Format (Parallel Interface)

Signal Output Contents
OR Signal Output comprehensive Judge
DOO0to 15 Parallel Judgement Output
signal The results of Judge 0 to 15 set in [Parallel Judgement Output] are output to DO 0 to 15.

"6.1 Parallel Judgement Output" (=pg.1), of "Processing Items List Manual"

Parallel Data Out
Value of Data 0 to 7 in [Parallel Data Out] are output in 16-digits format. "6.2 Parallel Data
Output” (=pg.1), of "Processing Items List Manual"
* Only integral part of a value can be output. Value shall be circled up.
= The range of output value is as follows:
Binary format: -32768 to +32768
BCD format: -999 to +999
The measurement value beyond the range is as follows:
Binary:
-32768 measurement value: Output -32767.
Measurement value >+32768: output +32767.
BCD:
-999 measurement value: Output -999.
Measurement value >+999: output +999.
+ For output format, 2's complement or BCD format are available.
For 2's complement, see "11.4 Terminology" (=pg.12).
* Output Sequence
Measurement results are sequentially output from smaller processing unit No.
Example) When [Parallel Judgement Output] in processing unit 5 and [Parallel Data Out]
in processing unit 8 are set

OFF

BUSY

ON

>
Perform Measurement

Judgment
DO N B Data 0 XX Data2 X
| I |
Result of Unit 5 Result of Unit 8
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10.4 Parallel Interface

POINT

» After measurement, the data output to OR signal or DO signal shall be kept until next measurement.
Please note, output state shall be maintained even if measurement is finished.
When the Output "One-shot OR signal" "10.4.1 Setting Communication Specifications (Parallel
Interface)" (—pg.28) is set to ON, however, the OR signal, after the set output time has lapsed, will turn
to OFF.

» Ex-factory output is set OFF, and about 0.5s ON is maintained if switching-on. Due attention shall be
paid to signal reading of external devices.

10.4.4 Time Chart

Here, I/0O times of various commands are described.

* " When "Output control" Is Set to "None"" (=pg.35)

* " When "Output Control" Is Set to "Handshaking"" (-=pg.38)

» " When "Output Control" Is Set to "Synchronization output"" (=pg.39)
» " Scene/Scene Group Switch" (=pg.41)

When "Output control” Is Set to "None"

Output the measurement results if controller is not synchronous with external devices. After external
devices detect GATE signal of controller, the measurement results are read during ON.

Input measurement trigger with in STEP signal range

Example) when 3 expressions are set in [Parallel Data Out] :

Start Measurement Exite Measurement
oFF —Y
RUN
oN bB4——
STEP input
OFF (
BUSY
ON
>
Perform Measurement
OR X Final judgment
DO X Data 0 X Data 1 X Data 2 X
OFF ...............................
GATE | | [
Rising time o :
: Output time :

.<—>:
1Output period !

:Total output time = "Output period X ﬁumber of output data".
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10.4 Parallel Interface

Output Signal
Table: Output Signal ("Output Control" set to "None")
Signal Function
RUN Turns ON when the controller is available for measurement and the RUN window is displayed. It is

OFF with the ADJUST window, so switch to the RUN window during operation.

BUSY Indicate that controller is under measurement or Scene switch. When BUSY signal is ON, don't
input next command. Otherwise, on-going processing or input command isn't correctly performed.

OR Output Reflect in overall judgement result.

When judgemnet results are either OK or NG, it's required to select ON or not in the setting window
of communication specification. "10.4.1 Setting Communication Specifications (Parallel
Interface)" (—pg.28)

DO Output the Expression results set in Processing Item [Parallel Judgement Output]/[Parallel Data
Out].

When judgemnet results are either OK or NG, it's required to select ON or not in the setting window
of communication specification."10.4.1 Setting Communication Specifications (Parallel Interface)"
(—pg.28)

GATE Used to control reading time of measurement results to external devices.

It's ON within the time when external devices are required to access measurement results.

To make total output time shorter than measurement interval (input interval of STEP signal), set
output period.

The GATE signal can be outputted only after the [Parallel Judgement Output] and [Parallel Data
Out] are selected from the flowing process.

READY ON when STEP signal can be input. When the through images are being viewed, the READY
signal will turn to OFF, but cannot receive the STEP signal.

Input Signal
Table: Input Signal ("Output Control" is set to "None")
Signal Function
STEP Input measurement trigger from external devices such as optic switches, etc. Perform one

measurement in synchronous with STEP signal ON (OFF =+ ON). At least 0.5ms ON of STEP
signal shall be maintained.

POINT

» READY signal can be changed below.

» Processing of ERROR signal when STEP signal is input during measurement
"9.2 Setting for Measurement" (-=pg.5)

Important

» When parallel continuous measuring is engaged and continuous STEP signal is inputted, switching of
scene group should be avoided. To switch a scene group, uncheck "Save scene group when
switching" by either of the following methods.

* Using the Switch Scene Group window "4.8.1 Switching the Scene Group" (-pg.52)
* Using [Measure] - [Measure setting] "9.2 Setting for Measurement" (-pg.5)
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10.4 Parallel Interface

Continuous Measurement

Important

» Giving precedence to measurement when the input intervals of STEP signal is short, or while
continuous measurement is being performed, display of measured results (overall judgment, image,
judgment for each processing unit in the flow display, Detailed Results) may not be updated.

When the continuous End, the measurement results of the last time measurement will be viewed.

Example) when 1 expression is set in [Parallel Data Out] :

Start Measurement Exit Measurement
OFF
RUN
oN bt
OFF --------------------
DI7 |
ON ]
o —— [\ [ e
BUSY
ON

Perform Perform Perform Per%orm

Measurement Measurement Measurement Measurement
OR Final Final Final tX

judgmeny\ judgment/\ judgmen

DO XData 0 XData 0 >< Data 0 X

OFF 5 ...........................
GATE ; : : | 5

ON L=l | =] i

Fo——l
Rising time Output time:

CE)utput perioé%i

< >

Total output time = "Output period X number of output data".

POINT

» Output functions the same as when "Output Control" is set to "None".
" When "Output control" Is Set to "None™" (=pg.35)

Input Signal
Table: Input(Continuous Measurement)
Signal Function
DIO to 6 OFF
DI7 Perform trigger.
After DIO to 6 is set, turn DI7 ON with an interval over 1ms.
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10.4 Parallel Interface

POINT

» ERROR signal is ON when input command isn't correctly performed.

When "Output Control" Is Set to "Handshaking"

Output the measurement results if controller is synchronous with external devices. This function enables

to effectively transfer data when many measurement results are output in sequence.

Input measurement trigger with in STEP signal range

Example) when 3 expressions are set in [Parallel Data Out] :

Start Measurement Exit Measurement

oFF —Y
RUN

ON
STEP input
y
OFF
BUSY
ON !
<
Perform Measuremept
OR ' Final judgment (Output will be carried out independently
'I from DSA when measurement is over)
DO ¥ X Data 0 X Data 1 X Data 2 X:
A\ A N——" /...
OFF S TR —) ...
GATE bl : | | :
on i / ;
11 Rising tine :
OFF : ' E E ...........
DSA : co
ON : — |

oo e e——

Overtime J 4ertime\0vertime

After completion of After GATE signal is ON, After GATE signal is OFF(many data
measurement, overtime  overtime error is deemed if  are output for every measurement),
error is deemed if DSA  DSA signal isn't OFF within  overtime error is deemed if DSA signal
signal isn't ON within the  the set time. isn't ON within the set time.

setting time.

POINT

» Output signal functions the same as when "Output Control" is set to "None".
" When "Output control" Is Set to "None™" (=pg.35)
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10.4 Parallel Interface

Input Signal
Table: Input Signal ("Output Control" is set to "Handshaking")
Signal Function
DSA This signal is used to request to send the following data from external devices. Before

DSA signal is ON, the controller doesn't output data. Obtain DSA signal ON next time.
+ Complete receiving system of external devices
* Measurement completed by controller
BUSY signal is ON during measurement. Thus, finish time of measurement can be
acquired if the state of BUSY signal is monitored.

When "Output Control” Is Set to "Synchronization output™

A method that enables processing time on the production line to Execute synchronously with result
output time of controller. After STEP signal of "Number of delay" in communication specification is
ON, measurement results will be output when STEP signal is ON next time.

POINT

» When "Output Control" of communication specification is set to "Synchronization output”, the number
of levels will be accumulated by ON times of STEP signal. So, it's advisable to set to one output for
one measurement (1 unit for "Judgement Output”, 1 data for "Data Output").

"10.4.1 Setting Communication Specifications (Parallel Interface)" (—pg.28)

» Only STEP signal is input for measurement command.

When serial command is used for measurement and continuous measurement, output time will
mismatch, and the controller will lead to mis-operation.

Example) Staged Transmission Line with Star Wheel
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10.4 Parallel Interface

Discharge time for NG may Execute synchronously with output time of measurement results.

OK

Result
output

NG

. Numbering
device

Discharging
device

GATE
DO

Controller

When "Number of delay" is set as "4",
measurement results are output after 4 delays.

Input measurement trigger with in STEP signal range

Example) When setting "2" for "Number of delay"

Start Measurement Exit Measurement

oFF ——Y
RUN
o

STEP input STEP input STEP input STEP input STEP input
y A Y v A

OFF — 1 »~n I 1 » I 11— 12 I 1® """~ ] :"
BUSY ©) @ ® @ ® [ : :

ON ; - e '

Perform Measurement :
o XFinaI judgmentXFinaI judgmentXl;inal judgmentXFinaI judgment)/ S
of D of @ H©) of@® N .. o

DO (No results output) X Result of(DX Result of@X Result of @ X

OFF ; R ]
GATE I —

ON s g -

Rising time Output time
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10.4 Parallel Interface

POINT

» Output functions the same as when "Output Control" is set to "None".
" When "Output control” Is Set to "None"" (=pg.35)

Scene/Scene Group Switch

Start Measurement Exit Measurement
OFF
RUN
ON oo
DIO~6 x x
OFF B
DI7 u
ON —
OFF !
BUSY
ON . ,
Perform command
Output Signal
Table: Output Signal (Scene/Scene Group Switching)
Signal Function
RUN Turns ON when the controller is available for measurement and the Operation
window is displayed. It is OFF with the Adjustment window, so switch to the
Operation window during operation.
"4.4 Changing Steps (Scene Switch)" (=pg.20)
BUSY Indicate that controller is scene switches. When BUSY signal is ON, don't input
next command. Otherwise, on-going processing or input command isn't correctly
performed.

Input Signal (Scene Switching)

Table: Input Signal (Scene Switching)

Signal Function

DIO to 4 Set Scene No. (0 to 31).

DIS ON

DI6 OFF

DI7 Perform trigger.
After DIO to 6 is set, turn DI7 ON with an interval over 1ms.
BUSY signal is ON during implementation of commands. After BUSY signal is
ON, turn DI7 OFF, and then DIO to 6 OFF.
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10.4 Parallel Interface

Input Signal (S

cene Group Switching)

Table: Input Signal (Scene Group Switching)

Signal Function

DIO to 4 Set scene group No. (0 to 31).

DI5 ON

DI6 ON

DI17 Perform trigger.
After DIO to 6 is set, turn DI7 ON with an interval over 1ms.
BUSY signal is ON during implementation of commands. After BUSY signal is
ON, turn DI7 OFF, and then DIO to 6 OFF.

READY Signal

When the image mode is "Freeze", the next STEP can be received if READY is ON. If READY is OFF
and STEP is input, ERROR terminator is ON.

STEP

READY

BUSY

Important
» Perform the

OFF
ON I—l

OFF |_|
ON :

i— —

following when the image mode is "Through".

» Accept STEP signal when READY is OFF.
» When READY is OFF, the ERROR terminal will not turn ON, even if the STEP signal is input.
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This chapter describes how to use product options and dispose
Error information and questions. Please read as required.
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11.1 CCTV Lens

11.1 CCTV Lens

When using a camera (single) and pattern-lighting, refer to the following table to prepare the lens and

macro-conversion ring. The lens may vary from the size of measurement objects and setting distance of

camera.

Optical Diagram

Digital camera (unit) 0.3 Mega pixels Model FZ-S
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11.1 CCTV Lens

Digital camera (unit) 2Mega pixels Model FZ-S 2M
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*Connecting 5 mm extension tube (Model 3Z4S-LE ML-EXR ) for FZ-LEH2S5 is not possible.

For high-intensity pattern illumination Model FZD-LT series
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CCTV Lens

How to View Diagram

The horizontal axis of diagram indicates the Sight (L, in mm), and longitudinal axis indicates setting
distance (A, in mm). This diagram shows the relationship between Sight for different types of CCTV
lens and setting distance. Please verify the types and view diagram given the fact of different lens types.
The length of extension tube corresponds to the point of "t5.0" on the diagram. This point is marked with
"t0" if extension tube is not employed, and Smm extension tube is marked with "t5.0".

(Example)
If Sight of measurement objects is 40mm, and 3Z4S-LE ML-5018 CCTV lens is used, the setting

distance of camera is set as 500mm, and a Smm extension tube is required.

Camera

= Extension tube t (mm)

Lens
Type of lens

Camera's set distanc:

A(mm) l

Measurement object

[¢——
Field of view L (mm)

Types and Dimensions of Lens

|

screws for filter

1-32 UNF

(C-mount screw)

~—Full length—=

CCTV lens 3Z4S-LE ML series

Table: Types and Dimensions of Lens (CCTV lens 3Z4S-LE ML series)

Lens Type Focal Distance | Brightness | Max. O.D. | Full length Filter Size
Model 3Z4S-LE ML0614 6 mm Fl1.4 ?30 mm 30 mm M27 P0.5
Model 3Z4S-LE MLO0813 8 mm F1.3 230 mm 34.5 mm M25.5 P0.5
Model 3Z4S-LE ML1214 12 mm F1.4 230 mm 34.5 mm M27 P0.5
Model 3Z4S-LE ML1614 16 mm Fl1.4 730 mm 24.5 mm M27 P0.5
Model 3Z4S-LE ML2514 25 mm F1.4 230 mm 24.5 mm M27 P0.5
Model 3Z4S-LE ML3519 35 mm F1.9 230 mm 29 mm M27 P0.5
Model 3Z4S-LE ML5018 50 mm F1.8 (32 mm 37 mm M30.5 P0.5
Model 3Z4S-LE ML7527 75 mm F2.7 (32 mm 42.5 mm M30.5 P0.5
Model 3Z4S-LE ML10035 100 mm F3.5 (32 mm 43.9 mm M30.5 P0.5




1.1 CCTV Lens

High resolution and low distortion lens Model FZ-LEH series

Table: Types and Dimensions of Lens (High resolution and low distortion lens Model FZ-LEH series)

Lens Type Focal Brightn Max. Full length Filter Size
Model FZ-LEHS Smm F2.8 ®42mm 38.7mm M40.5 P0.5
Model FZ-LEHS8 8mm Fl1.4 @ 34mm 41.6mm M27.0 P0.5
Model FZ-LEH12 12mm Fl1.4 @ 34mm 37.0mm M27.0 P0.5
Model FZ-LEH16 16mm F1.4 @ 33mm 36.5mm M27.0 P0.5
Model FZ-LEH25 25mm Fl1.4 ¢ 33mm 39.5mm M27.0 P0.5
Model FZ-LEH35 35mm F2 ¢ 34mm 36.5mm M27.0 P0O.5
Model FZ-LEHS50 50mm F2.8 ® 34mm 55.0mm M27.0 P0.5
Model FZ-LEH75 75mm F2.5 @ 36mm 51.0mm M34.0 P0.5
Model FZ-LEH100 100mm F2.8 @ S0mm 70.0mm M40.5 P0.5

Extension Tube

Extension tube, installed between lens and camera, is used to adjust focal distance. Any length can be
achieved by combination of 7 tubes.

Extension tube

L

i i

{ [PH—F

Table: Extension Tube(Model 3Z4S-LE ML-EXR)

=
7 (I
o
O

Height
230 Thickness:40mm 20mm 10mm 5mm  2mm 1mm 0.5mm
7sets
POINT

» 0.5mm, 1.0 mm and 2.0 mm extension tubes shall not be overlapped.
Since it's installed at spiral sections of lens and other extension tubes, overlapping of over 2 tubes will
lead to unstable fixation.

» Extension exceeding 30 mm shall be enhanced according to different vibrating conditions.




11.2  Error Information and Troubleshooting

11.2 Error Information and Troubleshooting

This section describes the Error messages and how to remedy.

% ERR When information with this symbol is viewed, ERROR signal on parallel interface is ON.

Table: Error Information and Troubleshooting

Error tips Remedy
V:*2""'<>| cannot be used Ensure to check if such charactersas\/, :; ¥ 2" <>| & . SPC (space)
for the file name are used in the file name.
A A camera outside the An unsupported camera is connected to the controller currently used.

guarantee is connected.

C Camera connection is Is camera connected with camera cable?
incorrect. Is camera cable disconnected?
/ Does [Camera Option] of [Camera Image Input] and [Camera
ERR o
Switching] have any Error?

Please verify the contents of [Image Mode], then switch off and
restart.
"9.1 Setting the Conditions for Using Camera [Camera]" (=pg.2)

Cannot add object, Out of Incompliant to the conditions of expression. Please verify the

range of specified contents.

characters of expression. " Precautions" (=pg.7), of "Processing Items List Manual"
Cannot perform model During searching, Classification and flexible searching
registration + Please register higher-contrast images as models.

+ Please reduce the level of edge extraction.

For fine matching
With fine matching, 2 pixels on the edges of image cannot be
registered as parts of a model.

Communications timeout Switch off controller, verify the following contents and then restart.
error. + Is cable connected correctly?
/ * Does it comply with communication specifications of external
ERR .
devices?

* Do external devices function normally?

When troubleshooting is not possible, controller may be damaged.
Please contact our regional branches or regional offices.

"10.3.2 Setting Communication Specifications (Serial Interface)"
(=pg.7)

E Error input range. Please Please verify settable range for re-setting.
input correctly.




11.2  Error Information and Troubleshooting

Table: Error Information and Troubleshooting

Error tips

Remedy

Fan/voltage error.

Switch off controller, and verify if fan is affected. If Error
information is also shown after restart, the controller may be
damaged. Please contact our regional branches and regional offices.

Failed to clear scene
group

Confirm that a USB disk is set to the controller and try again.

Failed to save file Check
the destination.

7 ERR

Check the following points.

+ Is the capacity of the destination enough?

= Is the USB disk set to the controller, while the save destination is
set to a folder on the USB disk? Or, the controller may not have
detected the USB disk.

Failed to start the
window. Memory may be
insufficient.

The memory necessary to start the window could not be secured,
since available memory is not enough. Check the flow by adjusting
the measured region of each processing unit and the sizes of the
registered models.

Failed to switch scene

Is a USB disk set to the controller?
To load the scenes of Scene Group 1 and later, a USB disk is
necessary.

Failed to switch scene
group or failed to save
when switching scene
group

The cause of the failure to switch or to save when switching may be
that the USB disk was removed from the controller. Set a USB disk to
the controller and try again.

Illegal expression

Are there the following Errors in settings of expression?

+ Different number of left/right parentheses

= Connecting separately to TJG/Unit/value/function/operator/
comma

+ Operator is set at beginning or end of expression

* Insufficient or extreme function parameters

Low disk space. Please
check.

- Please delete unnecessary scenes and ProUnits.
+ Please use scene set function and reduce the number of scenes

registered into a scene set.

No value set. Please set
value.

This item must be set. Please set up value.

System date setting error.
Built-in battery may be
consumed.

Low battery (for the backup of date and time data) level. Need to be
replaced with new batteries, please return the old batteries to our
service offices.

System error

Controller failure. Please contact our branches and regional offices.




11.2  Error Information and Troubleshooting

Table: Error Information and Troubleshooting

Error tips

Remedy

The destination folder
cannot be found. Check
it.

Check the following points.

* Have you deleted the destination folder?

= Is the USB disk set to the controller, while the save destination is
set to a folder on the USB disk? Or, has the USB disk been
detected?

The "Search"
measurement result may
be "NG (Insufficient
memory)" with the
current setting.

Insufficient memory may occur during measurement. Reset the model
parameter.
* For [Search]:
" When the judgement is NG (insufficient memory)" (=pg.18), of
"Processing Items List Manual"
+ For [Flexible Search]:
" When the judgement is NG (insufficient memory)" (=pg.18), of
"Processing Items List Manual"
+ For [Classification]:
" When the judgement is NG (insufficient memory)" (=pg.18), of
"Processing Items List Manual"

The selected file cannot
be loaded. Check the
selected file.

Check the following points.

* Have you removed the USB disk from the controller after selecting
a file (files) of the USB disk?

+ Have you deleted the selected file?(Such as the case when you
selected the file on the RAM Disk and the file was deleted via
FTP)

In addition, the selected file may be corrupt.

The system has a failure.

7 ERR

The controller has a failure. Contact our office or our representative.

Warning range shall be
set within the range from
judgement lower limit to
upper limit.

Please redefine the upper and lower alarming limits such that they are
within the range between the upper evaluation limit and lower
evaluation limit.

"4.7.4 [Judgement Condition (Trend Monitor)]" (= pg.8), of
"Processing Items List Manual"




1.3 FAQ

11.3 FAQ

When Starting Up

POWER LCD not lit

 Is power supply connected correctly?
» Too low supply voltage (DC24V+10%,-15%)?

Monitor views nothing

* Is monitor ON?

+ Is monitor cable connected correctly?

» Does monitor have any failure?

+ Is power capacity enough (LCD)?

* Have you performed "Power off LCD"? If you have, the monitor will recover if you tap on the
bottom of the monitor.

Confused monitor images

* Have power supply and cable generated electric noise?

* Is monitor cable connected correctly?

Can not input

 Are the cables of input devices (mouse, etc) connected correctly?

+ Is Angle too big in the case of Touch pen?

Camera image is not displayed, or image is blurred

» Islens cover open?

+ Is camera cable connected correctly?

+ Is lens diaphragm the biggest or smallest?
* Is camera's shutter speed correct?

+ Is lighting method correct?

During Operation

Measurement results not viewed on monitor

* Are windows other than the Main screen (the Edit Flow window, etc) displayed?

+ Is any setting window open?
A setting window means a window that opens separately such as the Edit Flow window and the
Scene Maintenance window.



1.3 FAQ

The touch screen responses slowly

+ Is it necessary to tap the touch screen continuously and quickly? If yes, the response to operation will
become slower.

"NG (Insufficient memory)" is displayed in the "Detail result" area

* Does a number of a certain processing item, such as Camera Image Input, exceed the limit?
"4.2 Creating a New Scene" (=pg.4)

In the [Image view setting] of the "Control" area, "Image mode", "Positions" and
"Sub image” can not be changed.

TDwalail resull

Fimage view setting

Image |ayoul Illll\clg:' "I

dclive image Image number 0
Image mode Freaza -
Paait iana Crom ) OFF

Sub image Image 0 "'I

* Is the "Detail result" area active?
" Listing Measurement Results" (=pg.7)

About Parallel Interface

Trigger signal (input) not accepted

 Are cables connected correctly?
* Signal cable disconnected?
You can check the communication status in the Communication Check window.
"10.4.2 Checking the Communication Status (Parallel Interface)" (=pg.30)
* Are the windows other than the Main screen (the Edit Flow window, etc) displayed?
+ Is any setting window open?
A setting window means a window that opens separately such as the Edit Flow window and the
Scene Maintenance window.

Signals cannot be output to external devices

« Is trigger signal input?

* Are cables connected correctly?

10



1.3 FAQ

+ Signal cable disconnected?
You can check the communication status in the Communication Check window.
"10.4.2 Checking the Communication Status (Parallel Interface)" (=pg.30)

*  Were the test and measurement performed or not?

Signal cannot be output to external devices during testing measurement.

About Serial Interface (RS-232C/422)

No communication available

* Are cables connected correctly?

* Does communication specification of external devices comply with controller?
You can check the communication status in the Communication Check window.
"10.3.3 Checking the Communication Status (Serial Interface)" (=pg.10)

No response from controller after a period of operation

+ Is buffer memory of PC fully filled?
Please verify if data are correctly received according to current settings.

Data cannot be Saved

» Does communication specification of external devices comply with controller?
* Is "Flow Control" in communication specification set to "None"?

To save data, set "Flow control" to "OFF".

"10.3.2 Setting Communication Specifications (Serial Interface)" (=pg.7)

11



11.4 Terminology

11.4 Terminology
I

This section gives descriptions of terms.

Position Compensation
Correct position deflection. When the location and direction of measurement objects are not fixed, the

current location and displacement of reference shall be calculated and measured for compensation.
Please select Processing Items matching measurement objects from those Processing Items related to
position compensation.

« Reference position
Measurement area and objects to be measured are correctly aligned.

—— Measurement area

. Object to be measured

» When position of object to be measured is deflected

Object to be measured
overflows Measurement area.

MPLE

When position deflection correction is set in advance:

Measurement will be carried out after Measurement will be carried out after
moving the image for a corresponding moving the Measurement area for a
deflection and returning to the reference position. corresponding deflection.

o

SAMPLE

— Measurement will be carried out after J
measured object enters into Measurement area.

Intelligent Camera (with Lighting Function)
A camera with a dome-shaped light can also be controlled by controller. It is effective for cases such as

when outside diffusion must be avoided or when lighting setting period must be shortened.
For details, see "3.3.1 Intelligent Camera (with Lighting Function)" (=pg.5).

Epipolar line
A point taken by a reference camera is projected to a straight line on an image taken by another camera.

This straight line is called epipolar line.

Reference position

12



11.4 Terminology

The point always treated as the reference. Default is the center of a model. If the location of the
registered model is different from the basis, the setting should be changed in [Ref. position].

Calibration
The conversion of measured size from pixel unit to metric unit.
By setting the relationship between Actual and camera Coordinate, the measurement results in pixel unit
can be converted into actual size. To output the measured value converted by the calibration, set
"Calibration" in "Output parameter" of each unit to "ON".
For example, an object that measures 20 mm wide and has a 200-pixel width in the measured image, the
calibration is done as follows.
20 (mm) / 200 (pixel) = 0.1 (mm/pixel)

In other words, 1 pixel (pix) of camera Coordinate corresponds to 0.1mm of actual size.

Screen

200 pixels

Measurement Flow

A series of measurement processes. You can combine Processing Items to create this measurement flow.

Detection point
The point to specify which part of the model the coordinates are to be output, as a processing item of
search and ECM search. Default is the center of a model.

Candidate
In the "search" processing items, such as Search, Flexible Search, ECM Search, Classification, 3D
Search, 3D Height, Character Inspection, and Model Dictionary, "Rough search" searches the entire area
of the measurement region and "Detail search" searches only the regions whose correlations were high
during the Rough search. "Rough search" is to search entire measured region, and "Detail search" is to
search the region of which correlation was high in the "Rough search". Candidate is the point to be the
candidate for "Detail search". Candidate LV represents the correlation value for "Rough search". If
stable search of a model is not possible, set the Candidate LV lower.

3D Coordinates Registration

13



11.4 Terminology

The setting when applying the 3D process to convert a measured value into an actual size by matching
the coordinates of two cameras.
The setting is made with a special calibration tool.

Calibration target

Scene
A combination of Units for measurement. A scene is created according to measurement objects or
contents, used to switch measurement simply.
For details, see "4.1 What is Scene" (=pg.2).

Scene Group
32 Units are incorporated into a scene for sorted measurement. For details, see "4.7 What is Scene
Group" (=pg.50).

Center of gravity
The images with white pixel are Cut into paper of a certain thickness, where a position is used to support
the balance of paper. This position is called "Center of gravity". The gravity of circle object is the center
of circle, the gravity of rectangle is the intersection of two diagonal lines.

Processing Item
A unit used for measurement. A scene (measurement flow) can be created after Processing Item is
registered to Unit.

Processing Unit
A unit of measurement processing constituent. Processing items can be set for a processing unit to create
a Scene (measurement flow).
For details, see "4.1 What is Scene" (=pg.2).

Correlation
0 to 100 are used to represent the degree of similarity of finished products, namely, a higher value
indicates a higher degree of similarity.

Flow control

14



11.4 Terminology

If the processing speed of receiving side is slower than that of sending side, the receiving side will send
interruption commands to sending side, or send re-admittance commands and then adjust the
transmission speed.

Senddata .
Send data === (buffer is overflowed)
(insufficient processing speed)
=~ Busy state is notified

(Data transmission interrupted)
(Data processing in buffer memory)
(insufficient buffer capacity)
Busy release is notified

-—

Send data
Send data

There are two flow control methods, including "Hardware Flow Control" and "Software Flow Control".
In this product, "Software Flow Control" is used to adjust transmission speed.

Model

An image model for measurement object. Images with some features are extracted for Model
Registration.

World coordinates
This is a coordinate system to locate a position of an object in a specified space. The system is used to
display or handle the movement of objects. On the other hand, the coordinate system that is used when
processing the shape or deformation of an individual object is called local coordinate system.

Unit
" Processing Unit" (=pg.14)

2's Complement

Binary number is generally used to represent a Minus.
"All digits of positive number are inversed bit wisely, and then added by 1" represent a Minus.
Example) "-1" is presented with 2's complement
"-1" can be calculated with "0-1"

r (In the case of 1, minus 1)

CI00000000  (=0)
=1 00000001 (=1)

11111111 (=1] g~ "1"is expresses with 2's Complement (for 8 bits)

Additionally, there are available with other simple computing methods.
Namely, "Minus = all digits of positive number inversed bit wisely plus 1".
00000001 (= 1)
1 Inverty all bits
ARRRAILY
1 Plus 1
i J=n
The first digit is used to judge positive number or Minus.
+ 0: positive number (or 0)

e 1: Minus

15



11.4 Terminology

The benefit of 2's Complement is to allow for direct Expression of positive and Minus.
Example) When -1+10=9

11111111(= -1)

+)00001010(= 10)
00001001(= 9)

16



11.5 Menu List

11.5 Menu List

11.5.1 Main Screen Menu

Table: Menu Hierarchy Chart
Menu 1 Menu 2 Menu 3 see

Scene Edit flow - "4.1 What is Scene" (=pg.2)

"4.2 Creating a New Scene" (—pg.4)
"4.3 Editing a Processing Unit in a
Scene" (=pg.7)

Scene switch - "4.4 Changing Steps (Scene Switch)"
(=pg.20)
Scene maintenance - "4.1 What is Scene" (=pg.2)

"4.7 What is Scene Group" (=pg.50)
"4.8 Edit Unit in a Scene Group"
(=pg.52)

"4.9 Editing Scene Group" (=pg.57)

Unit setting - " Processing Items List Manual"
(=pe.1)

17



11.5 Menu List

Table: Menu Hierarchy Chart
Menu 1 Menu 2 Menu 3 see
View Control area - "1.2.1 Main Screen (ADJUST
window)" (=pg.4)
"1.2.2 Main Screen (RUN window)"
(=pg.7)
Test Measurement - "5.1 Test Measurement before Actual
Operation" (=pg.2)
"5.2 Re-measuring Saved Images (Re-
measurement)" (=pg.5)
"6.1 The Flow before Starting the
Operation" (—pg.2)
Flow - "6.3.2 Displaying Flow and Detail
Result" (=pg.12
Detail result - ult (2pe12)
Image display setting -
Display the enlarged -
measurement flow
Positions -
Image layout 1 image "6.3.1 Image Display Setting" (=pg.5)
2 image
4 image
Thumbnail
Image mode Through "6.3.1 Image Display Setting" (=pg.5)
Freeze
Last NG
Image selection Select image "5.2 Re-measuring Saved Images (Re-
- - measurement)” (=pg.5)
Previous image
Next image
Measure Measure - "5.1 Test Measurement before Actual
Operation" (—pg.2)
Measure setting - "9.2 Setting for Measurement" (=pg.5)
Logging setting - "7.2 Setting up Logging Condition
[Logging setting]" (—=pg.7)
Clear measurement - "5.5 Clearing Measurement Results"
(=pe.17)
Clear logging image - "5.6 Clearing Logging Images"
(=pg.18)
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11.5 Menu List

Table

: Menu Hierarchy Chart

Menu 1

Menu 2

Menu 3

see

Data

Data save

"8.1.1 Saving Setting Data in the
Controller's Memory [Data save]"

(2pg.6)

Save to file

"8.1.2 Saving Setting Data to the RAM
Disk/USB Memory [Save to file]"
(=pg.7)

"8.1.3 Saving Logging Image Data
[Save to file]" (=pg.8)

Load from file

"8.1.5 Loading the Setting Data to the
Controller [Load from file]" (=pg.11)

System

Camera

Camera connection

"9.1 Setting the Conditions for Using
Camera [Camera]" (=pg.2)

Inter-camera setting

"9.1.2 Setting for Trigger Delay [Inter-
camera setting]" (=pg.2)

Communication

Ethernet

"10.2.2 Setting Communication
Specifications (Ethernet Connection)"
(=pg3)

Serial

"10.3.2 Setting Communication
Specifications (Serial Interface)"
(=pe.7)

Parallel

"10.4.1 Setting Communication
Specifications (Parallel Interface)"
(=pg.28)

Controller

Date-time setting

"9.3.1 Setting Date and Time [Date-
time setting]" (=pg.7)

Language setting

"9.3.2 Setting the Language [Language
setting]" (=pg.8)

Fan Control Setting

"9.3.3 Setting the rotation speed of the
controller fan [Fan control setting]"
(=pg.8)

Startup setting

"9.3.4 Setting the Status at the Startup
[Startup setting]" (=pg.9)

Switch to RUN mode

"9.3.5 Setting the Mode of the RUN
window [Select RUN mode]"

(Ppg.11)

System initialization

"9.4.1 Initializing Controller [System
initialization]." (=pg.15)

System restart

"9.4.2 Restarting the Controller
[System restart]" (=pg.16)

System information

"9.3.7 Checking System Information
[System information]" (=pg.14)

Screen capture

Screen capture

Screen capture setting

"9.5 Setting the Destination to Save
Capture Image [Screen capture
setting]" (=pg.17)
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11.6 Corresponding Image List of Processing Items

11.6 Corresponding Image List of Processing

Items

In the "Figure setting" area, the objects that can be used and the number of objects that can be set vary

depending on areas to be set.

Table: Corresponding Image List of Processing Items

Settable Objects X Line el il Arc | Cursor el Text | Time Nurnber'of
ngle Oval erence gon registration
When setting P P P P P P - (6] (6] 100
result display
When setting
Model
Registration
3D Circle - - - 0 - - - - - 1 units
Search
Search - - - - - 8
Flexible - - - - -
Search
Fine Matching (6] - (6] (6] - O - -
Classification (0] - - - - -
Model 0 - 0 0 - - o) - -
Dictionary [Note
3]
ECM search (0] - - - - - - - -
3D Search (e} - 0 (e} - - 0 - -
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11.6 Corresponding Image List of Processing Items

Table: Corresponding Image List of Processing Items

Settable Objects

Recta
ngle

Line

Circle/
Oval

Circumf
erence

Arc

Cursor

Poly
gon

Text

Time

Number of
registration

When setting up
region setting

Filtering

Position
Compensation

Edge Position

[Note 1]

Scan Edge
Position

(6]
[Note 1]

Scan Edge
Width

(6]
[Note 1]

Edge Pitch

(6]
[Note 1]

Search

Flexible
Search

ECM Search

Circle Angle

o
[Note 2]

Classification

Character
Inspection

3D Camera
Image

3D Edge
Position

3D Circle
Search

3D Search

3D Height

Color Data

Defect

Gravity and
Area

o| 0| 0| OO

o| O| ©

o| O O

o| O O

Labeling

When specifying
color
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11.6 Corresponding Image List of Processing Items

Table: Corresponding Image List of Processing Items

Settable Objects Recta Line Circle/ Circumf Arc | Cursor Poly Text | Time Number.of
ngle Oval erence gon registration
Edge Position (0] - - - - - - - - 1
Scan Edge 0 - - - - - - - -
Position
Scan Edge 0 - - - - - - - -
Width
Edge Pitch (0] - - - - - - - -
Labeling (6] - - - - - - - -
Gravity and (0] - - - - - - - -
Area

P: Permanent images/calculated objects

O: Only for fixed figure

-1 None

[Note 1]: Represented by arrow from start point to end point.

[Note 2]: Only set to a circle. Ellipse can not be set.

[Note 3]: Available for the rectangle setting only when Auto extract region is selected.
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11.7 Selecting the Upper Limit of Processing Item Parameters

11.7 Selecting the Upper Limit of Processing

Item Parameters

The Upper and Lower of the parameters used by the Processing Items are as follows.

Values of the parameters vary depending on the image size of the camera.

Table: The parameter value used by the processing items

Parameters Description Sl PIXCG| For 2 Mega pixcel cameras:
cameras:
X _MAX The max value in the X axis 639 1599
orientation
Y _MAX The max value in the Y axis 479 1199
orientation
W_MAX Max magnitude value 239 (straight line W=319) 599 (straight line W = 799)
R_MAX Max radius 239 (circle/eclipse R1=319) 599 (circle/ellipse R1=799)
A MAX Max arca (X_MAX+]) * (Y MAX+1) | (X _MAX+1)* (Y _MAX+])
=307200 = 1920000
Y _PMAX Max. scannable number of 479 1199
lines
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11.8 Number of Logged Images

11.8 Number of Logged Images

The maximum number of logged images (I MAX) that can be stored in the controller's memory varies
depending on the type of the controller in use and the type and number of connected cameras.

For color cameras:

Table: Maximum Number of Logged Images (I_MAX) - Color Camera

0.3 Mega pixcel 2 Mega pixcel
Type of
controller 1 2 3 4 1 2 3 4
camera cameras | cameras | cameras | camera | cameras | cameras | cameras
FZ2-3xx 70 34 22 17 - - - -
FZ2-5xx 242 120 80 59 38 18 12 8
0.3 Mega pixcel: 640 pixels x 480 pixels
2 Mega pixcel: 1600 pixels x 1200 pixels
For monochrome cameras:
Table: Maximum Number of Logged Images (I_MAX) - Monochrome Camera
0.3 Mega pixcel 2 Mega pixcel
Type of
controller 1 2 3 4 1 2 3 4
camera cameras | cameras | cameras | camera | cameras | cameras | cameras
FZ2-3xx 71 35 23 17 - - - -
FZ2-5xx 244 121 80 60 38 18 12 8
0.3 Mega pixcel: 640 pixels x 480 pixels

2 Mega pixcel: 1600 pixels x 1200 pixels

POINT

» The available number of logged images is I_MAX+1. (Logging Image No.: 0 to I_MAX)

24




11.8 Number of Logged Images
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Processing ltems List Manu-
al

Processing Items List Manual decribes the Processing Items required for measurement. Processing Items can be
classified as follows. Please select the required contents according to the measurement application.

"Chapter 1 - Image Input” (-pg.1)

This section describes how to process the images that you acquire from cameras as measurement objects.
Also include image processing captured from cameras to meet the measurement conditions.

"Chapter 2 - Image Compensation” (-pg.1)

This section describes how to correct the Position of measurement objects for further measurement.

"Chapter 3 - Inspection and Measurement” (~pg.1)

This section describes how to measure.
The measurement contents will differ depending upon the different purposes, such as "Position"/"Defect and foreign
materials measurement"/"Counting"/"Reading string", etc.

You can select and combine Processing Items according to measurement.

"Chapter 4 - Measurement Support” (-pg.1)

For more efficient measurement, you also can combine with other Processing Items,including Value acquired from other

Processing Items, other measurements and utilizing of measurement results.

"Chapter 5 - Branch Control" (-pg.1)

You can branch the sequent Processing Items according to the conditions of measurement conditions and classify them

according to the different production lines.

"Chapter 6 - Result Output” (-pg.1)

After setting up a series of measurement, you can specify how to output the measurement results to external devices.



"Chapter 7 - Result Display" (-pg.1)

After completing a series of measurements, you aslo can set up how to result display to judge
measurement results or indicate precautions on measurement.

It is easy to view measurement results by setting up result display.






Processing

item List

Information about the Processing ltems.

Chapter1-lmagelnput ......... ... ... ... ... .......
Chapter 2 -lmage Compensation ......................
Chapter 3 -Inspection and Measurement ................
Chapter 4 -Measurement Support .....................
Chapter5-BranchControl ...........................
Chapter6-ResultQutput ............................
Chapter 7 -ResultDisplay . . . .. ........ ... ... .. .....
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Chapter 1 - Image Input

This chapter describes how to acquire images from cameras.

1.1
1.2
1.3
14

Cameralmagelnput . ....... ... ... ... ... i 1
CameraSwitching .......... ... .. ... ... ... .. ... .. .. ... 1
3D Cameralmagelnput ........... ... .. ... 3
3D CameraSwitching .. ........ ... ... ... .. 4



1.1 Camera Image Input

1.1 Camera Image Input
I

Used for the following case

+ This processing item must be applied when measuring
Specify the conditions for inputting images from the camera and for storing images of the measured
objects.

Ld ~

’ \\
+* [Camera Setting] \
1 - Shutter speed \
\ - Camera gain H
\ - Calibration /

\ /

\ . 4

[Camera

Controller

Important

» For Unit 0, make sure to set one of the following:
» [Camera Image Input]
» [3D Camera Image Input] (only for FZD Series)
*As for FZ2 Series, [Camera Image Input] is set in Unit 0 by default.
» When switching from a monochrome camera to color camera, reconfigure the settings in the following
units.



1.1 Camera Image Input

1.1.1 Setting up [Camera Image Input]

To set up Camera Image Input, follow the steps below.

Necessary Steps

Start

4
— N

Select the camera to be set up.

* Be sure to perform this step when using more than one camera.
S ———— —
v

f‘ A
Set the camera

"1.1.3 [Camera Setting (Camera Image Input)]"
"1.1.4 [Screen Adjust (Camera Image Input)]"
'1.1.5 [White Balance (Camera Image Input)]"

"1.1.6 [Calibration Setting (Camera Image Input)]"

|\ J
v
~
Select the cameras used for Measurement
* Be sure to perform this step when using more than one camera.
~— ‘—)
v
Setting completed
v Verify/Adjust results

| Test measurement J

POINT

Operations of the Procltem Setting window
» For the basic operations of the Procltem Setting window, see "1.7 Operations of Procltem Setting
Window" (=pg.23), of "User’s Manual".

1 In the Edit Flow window, tap [Camera Image Input].
The Procltem Setting window is displayed.
"1.2.4 Procltem Setting Window" (=pg.12), of "User’s Manual"



1.1 Camera Image Input

2

3

In the "ltem tab" area, tap [Camera N], where N is a Camera No., and configure
imaging settings for that camera.

l Comeral | | Cameral Comeral Camerad Select comers
)
'ﬂaleru zelling I Soreen adiusl | Thile balance | Calibralion Il

| Fhltu balance esilling

For camera settings, see "1.1.2 Camera Setting Option List" (=pg.4). For each operation, see the
following:

"1.1.3 [Camera Setting (Camera Image Input)]" (=pg.5)

"1.1.4 [Screen Adjust (Camera Image Input)]" (=pg.11)
* "1.1.5 [White Balance (Camera Image Input)]" (=pg.19)
* "1.1.6 [Calibration Setting (Camera Image Input)]" (=pg.21)

POINT

» When setting multiple cameras, repeat the procedure above for each camera.

Select a camera number for the measurement objects.
1. In the "ltem tab" area, tap [Select cameral].
2. In the "Select setting" area, tap [ w ] for [Camera No.] and select a camera number.

Cameral I Cameral | Cameral | Cameral l I Jelecl camera I]

alect selting
Camepra Ho. @ Camaral }

After selecting cameras, please verify images displayed in the "Image display" area.




1.1 Camera Image Input

POINT

» The images 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 source.
"1.2 Camera Switching" (—pg.1)

UCamers Image Inpuit

e,

I 4 1.0

1 & Cedee Lists

1

1 2t The image selected through the [Select
1 “ camera) option in the [0 Camera image]
: g, | #Fre atchre is the object to be measured.

[ |

-
2
=
F

fe

The image selected through the [Select
camera] option in the [4 Camera switching]
is the object to be measured.

4 Tap [OK].

After confirmation, the Procltem Setting window will be closed.

5 Perform a test measurement.
"5.1 Test Measurement before Actual Operation" (=pg.2), of "User’s Manual"
An image from the selected camera is displayed in the "Image display" area.

6 Adjust the image, as necessary, if the image cannot be input properly because
it is out of focus or for some other reason.

1.1.2 Camera Setting Option List

You can perform detailed camera settings in [Camera Image Input]. The following items are available
for camera settings. For details and settings of each item, see the respective reference page.

POINT

» The setting options differ depending on the camera type and lighting mode.
"1.1.7 Cameral/Lighting Combination and Available Functions" (-pg.32)

Table: Camera Setting Option List

Iltem Description

Camera setting Specify the camera settings such as the shutter speed or flashlight.
"1.1.3 [Camera Setting (Camera Image Input)]" (=pg.5)




1.1 Camera Image Input

Table: Camera Setting Option List

Iltem

Description

Camera settings

Specify the shutter speed and the camera gain.
" Camera Settings" (=pg.6)

Frame/Field

Select the unit to be treated as one image. This area is displayed only when a
monochrome camera is used.
" Frame/Field - for Monochrome Cameras Only" (=pg.7)

Number of lines to be
read

Narrow the image range to be scanned.
" Number of Lines to be Read" (=pg.8)

Electronic flash setting

Specify flashlight settings.
" Electronic Flash Setting" (=pg.10)

S

(<]

T

een adjust

Adjust the lighting and the lens.
"1.1.4 [Screen Adjust (Camera Image Input)]" (=pg.11)

Lighting control

Adjust the amount of light (brightness) of the lighting.
" Lighting Control" (=pg.11)

Lens setting

Adjust the camera zoom, focus, and iris.
" Lens Setting (When Connecting an Intelligent Camera or an Auto-focus
Camera)" (=pg.16)

Common setting for all
cameras

Set the target area to apply the automatic setting for focus, iris, and white
balance, and specify the iris base density.

" Common Setting for All Cameras (When Connecting an Intelligent
Camera or an Auto-focus Camera)" (=pg.18)

White Balance Setting

Adjust the white balance.
"1.1.5 [White Balance (Camera Image Input)]" (=pg.19)

Calibration setting

Set when measurements (measurements in camera coordinates) are to be
output in actual dimensions. Select the calibration setting method and
generate the calibration parameters.

"1.1.6 [Calibration Setting (Camera Image Input)]" (=pg.21)

Calibration method

The following pattern generation methods are available. Select the
appropriate method.

Point defining Specify a point in pixels to generate the calibration parameters.

" Setting up by Specifying any Points (Point)" (=pg.21)
Specify value Specify a numeric value and generate the calibration parameters.

" Setting up calibration by entering values (Parameter)" (=pg.24)
Sampling Perform a sampling measurement to generate the calibration parameters.

" Setting up Calibration by Sampling Measurement (Sampling)" (—pg.27)

Calibration parameter

Check the calibration settings.
" View Calibration Parameters" (=pg.30)

1.1.3 [Camera Setting (Camera Image Input)]

The following items can be set up in Camera setting:

+ " Camera Settings" (=pg.6)

» " Frame/Field - for Monochrome Cameras Only" (=pg.7)
* " Number of Lines to be Read" (=pg.8)

+ " Electronic Flash Setting" (=pg.10)




1.1 Camera Image Input

POINT

» The displayed items differ depending on the camera type and lighting mode. Perform the following
procedures as needed to suit the environment of your camera.
"1.1.7 CameralLighting Combination and Available Functions" (—pg.32)

Camera Settings

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

Select the shutter speed appropriate for the speed of the measured object. Choose faster shutter speed if
the measured object is moving fast and the image is blurred.

Where the specific shutter speed, iris, and lighting condition cannot be used to brighten the image, the
camera gain should be adjusted. 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].

Cameral Cameral Cameral Camarad Telecl camera

QUlIEFI SElliﬁE) Foreen adiust Thite balance Calibration

The Camera Setting window is displayed.

2 Inthe "Camera settings" area, specify the shutter speed.

Select "Select typical value", and tap [ ¥ ] to select shutter speed.

amars aalfinga

Shutler sgeaad o

gHMr_:r Evpical walus I1,-'5I.'II.'I
OSUL by nusder 14 I sin) g

Table: Camera Setting (Camera Image Input) - Camera Settings

Set Value
[Factory defaults]

Item Description

Shutter speed Options (examples) Option values for the shutter speed differ depending on

* [1/120] (For 2 Mega pixcel the camera type.
cameras)

= 1/200

= [1/500] (For 0.3 Mega pixcel
cameras)

= 1/1000

+ 1/2000

= 1/4000

+ 1/8000

= 1/20000




1.1 Camera Image Input

Specifying a value directly:
Select "Set by number", tap [...] and input value.
For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

amara eaillnge
hutter zpesd :
() delect tvolcel valus

Iﬁ.‘
@ Sel by nusber 1/ ﬁ

3 In the "Camera settings" area, specify the camera gain.
While verifying the camera-input image, adjust "Gain" by dragging the slider in the "Camera

settings" area.

iamers $ellings

whulter speed !

OE!I-H.'E Lppical valus § EEONn "I"
'_:Iﬂl:': by munber 1\ 5[|[|ﬂ:

Gaim = I—a_ﬁj

Fine-tuning
Tap the buttons at both ends of the slider.

Grin : l_”“']

Specifying a value directly:
Tap [...] in "Gain" and input a value.

For how to input value, see "1.4 Inputting a Value" (-pg.18), of "User’s Manual"

Ginin * | li

Table: Camera Setting (Camera Image Input) - Camera Settings

ltem S HEILE Description
[Factory defaults] P

Gain 0to 230 Adjust the camera gain when specific shutter speed, iris, and lighting
[50] (for camera condition cannot be used to brighten the image. Usually, the factory
with more than default value can be used.

640 by 480
pixels)

[85] (for camera
with 640 by 480
pixels or less)

For the following operations, see "1.1.1 Setting up [Camera Image Input]" (=pg.2)

Frame/Field - for Monochrome Cameras Only

Select the unit to be treated as one image.



1.1 Camera Image Input

» For frames and fields, see " About Frame Images and Field Images" (=pg.33).

1 Inthe "ltem tab" area, tap [Camera setting].

The Camera Setting window is displayed.

2 In the "Frame/Field" area, select either "Frame" or "Field".

Table: Camera Setting (Camera Image Input) - Frame/Field

Iltem Set Value Description
[Factory defaults] P
Frame/Field [Frame] Measurements are made in units of frames.
Field Measurements are made in units of fields. Select "Field" when you

prefer shorter image input time rather than higher accuracy.
Processing becomes faster since each image is scanned while skipping
one scan line per two consecutive lines, but the measurement accuracy
lowers since the vertical resolution of images lowers.

For the following operations, see "1.1.1 Setting up [Camera Image Input]" (=pg.2)

Number of Lines to be Read

By narrowing the image range to be scanned, the image scan time can be shortened.

Set the range taking the offset of the measured object into consideration.

The part of the image narrowed down by the start line and the end line will be displayed in the "Image
display" area of the Procltem Setting window or of the Main screen.

Start line

iy

Image range
to be scanned

End line

C—
\_

|

POINT

About minimum lines
» The minimum lines (the minimum number of lines between the start and end lines) are 12 lines.




1.1 Camera Image Input

About coordinate values
» The coordinate values displayed as the measurement result are those values of the display position on
the monitor.
» The coordinate values do not vary with the settings for the "Number of lines to be read".

1 Inthe "ltem tab" area, tap [Camera setting].

Camaral Camaral Cameral Camarad felect camers

[%llirl selling :) Perssn adjust Thite balancs Calibratioan

2 In the "Number of lines to be read" area, specify the start/end line.

When dragging the slider to change the start/end line
Drag the slider while verifying the image in the "Image display" area.

umber of |Ines io be read

Shart line :

End line : <




1.1 Camera Image Input

Specifying a value to change the start/end line:
In the "Number of lines to be read" area, tap [...] and input the coordinate values for the start/end

line position.
For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

umber of |Inez fo be res

The start and end lines are displayed in the "Image display" area.

Start line

\ End line

Table: Camera Setting (Camera Image Input) - Number of Lines to Be Read

Iltem Set Value Description
[Factory defaults] P
Start line [0]to Y_PMAX Specify the scan start position.
End line 0to [Y_PMAX] Specity the scan end position.

For the following operations, see "1.1.1 Setting up [Camera Image Input]" (=pg.2)

Electronic Flash Setting

1 Inthe "ltem tab" area, tap [Camera setting].

Camaral Camsrs | Camarad Camarald Select camAra

(l:unrl :mlllnn:) Gocreen adlust Thite balonce Callbration

The Camera Setting window is displayed.

10



1.1 Camera Image Input

2 In the "Electronic flash setting" area, specify each item.

Elact ranic flash seiting

BIEP - STCOUT delsey @

STGOUT width :

ﬂ,[lr-a_u

STROUT potarity (@ Positive O Nesalive )

1. Tap[...] for "STEP-STGOUT delay" and "STGOUT width" and input a value for

each.

For how to input value, see "1.4 Inputting a Value" (-»pg.18), of "User’'s Manual"

2. Select the STGOUT polarity.

Table: Camera Setting (Camera Image Input) - Electronic Flash Setting

ltem

Set Value
[Factory Default]

Description

STEP-STGOUT delay

[0] to 511
(1 count 30us)

Refer to the timing chart and set the Waiting Time from the
time the STEP signal is input to the strobe trigger output
signal becomes ON.

Delay Time=Count x 30us + 90us

* Negative

STGOUT width 1to 63 Specify the strobe trigger pulse width.
(3]
(1 count 30us)

STGOUT polarity * [Positive] Select the strobe trigger pulse polarity.

Positive: Flashes when strobe trigger output signal changes
from OFF to ON.

Negative: Flashes when strobe trigger output signal changes
from ON to OFF.

For the following operations, see "1.1.1 Setting up [Camera Image Input]" (=pg.2)

1.1.4 [Screen Adjust (Camera Image Input)]

The following items can be set up in the Screen adjustment option.

+ " Lighting Control" (»pg.11)

* " Lens Setting (When Connecting an Intelligent Camera or an Auto-focus Camera)" (-pg.16)

+ " Common Setting for All Cameras (When Connecting an Intelligent Camera or an Auto-focus

Camera)" (—=pg.18)

Lighting Control

The brightness of the lighting can be adjusted from the controller. You can choose to adjust the
brightness for each part or select one of the preset patterns.

11




1.1 Camera Image Input

POINT

» Perform the lighting setting only when the camera being used has lighting equipment.
» When one scene contains two or more Camera Image Input units, lighting control can be performed
only for the first Camera Image Input unit.

1 In the "ltem tab" area, tap [Screen adjust].

Camaral Camaral Camerad Camarad felecl camara

|Cnlnru selling (Su:uqu adiusl D Thile balance Calibralion

£ In the "Lighting control" area, specify the brightness.
The displayed content depends on the connected camera.
When an intelligent camera is connected
Set the brightness of parts 0 to 7 between the range of 0 and 255.
Brightness 0 indicates the lighting is OFF. The larger the number, the higher the brightness.

Important

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

1. Check the part in the lighting diagram and tap the number of the part to set in the
parts list.

Lighting diagram Parts list

Lighting con

ral

Park | ¥alue |
[ 128

| 1ig
H 128
L] 1y
1 128
4
i
7

1en
[ ]
128

Turi

Pattern Mo, : Pattern aelect !
Part 3 0 [ i
Il

12



1.1 Camera Image Input

2. While verifying the camera-input image in the "Image display" area, drag the slider
to adjust the brightness.
To fine-tune, tap the buttons at both ends of the slider.
The "Value" for the selected part changes.

Light Ine contral

Fark | Value |

4 [ 128

2 ] 128

2 128

Ti3 1% 4 158

2 4 128

& 5 178

I 128

T 7 128
Pattarn Mo. : | Pattern sslect I

Part z 0 'IISﬂ
1

A lighting image is displayed as a diagram.

— 4

Viewed from
the outside 7 5
of unit

L —

6

Capable to adjust
light intensity of 8
positions

Table: Screen Adjust (Camera Image Input) - Lighting Setting

Item Set Value Description
[Factory Default] P
Brightness [0] to 255 x 8ch Adjustable in 256 steps

13



1.1 Camera Image Input

POINT

When selecting a preset lighting pattern:
» Tap [Pattern select] and select one of the preset lighting patterns. The selected pattern
contains brightness settings to be applied to the respective parts.

Light Ine contral

Farl I Yalue I
4 ] 128
] I 12%
H 123
713 1]% 3 phend
2 4 128
P 5 178
li Fd |
T 7 128

Pattern Mo. : Paklern zsloct

Part & 0 limJ
<] ) >

The following table shows the brightness settings in each pattern.

Table: Block Adjustment Pattern

Adj?]lsot?‘r:(ent Part0 | Part1 Part2 | Part3 | Part4 | Part5 | Part6 | Part7
Pattern

Pattern 0 128 128 128 128 128 128 128 128
Pattern 1 255 255 255 255 255 255 255 255
Pattern 2 128 128 128 128 0 0 0 0
Pattern 3 255 255 255 255 0 0 0 0
Pattern 4 0 0 0 0 128 128 128 128
Pattern 5 0 0 0 0 255 255 255 255
Pattern 6 255 0 255 0 255 0 255 0
Pattern 7 0 255 0 255 0 255 0 255
Pattern 8 255 0 0 0 0 0 0 0
Pattern 9 0 255 0 0 0 0 0 0
Pattern 10 0 0 255 0 0 0 0 0
Pattern 11 0 0 0 255 0 0 0 0
Pattern 12 0 0 0 0 255 0 0 0
Pattern 13 0 0 0 0 0 255 0 0
Pattern 14 0 0 0 0 0 0 255 0
Pattern 15 0 0 0 0 0 0 0 255
Pattern 16 0 0 0 0 0 0 0 0

14



1.1 Camera Image Input

Change lighting number
» After the camera is installed, if the orientation of the camera does not 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], so that you can make
the lighting part positions correspond to the actual lighting part positions.

1 7 [ 5
] 3 2 1
ra15»n: -4’51 3?’4& z]la
2 1 1] 2
6 13 4 7

For MG-WAVE connection:
Set the brightness between the range of 0 and 255.
Brightness 0 indicates the lighting is OFF. The larger the number, the higher the brightness.
1. While verifying the camera-input image in the "Image display" area, drag the slider
to adjust the brightness.
To fine-tune, tap the buttons at both ends of the slider.

The "Value" for the brightness changes.

Alghtling zontral

=

Pattarn Ho. @ Palbern anlact
Part = @ 1jﬁ-ﬂ
<] >]

Part l Yalus I

] 128

A lighting image is displayed as a diagram.
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1.1 Camera Image Input

POINT

When selecting a preset lighting pattern:

» Each time you tap [Pattern select], the lighting pattern is switched to the next preset

pattern.

Light Ing conlrol

(=

Fallern Ne. :

Part
[]

| varue
128

Pallarn Eﬂliﬂl!

The following table shows the brightness settings in each pattern.

Table: Adjustment Pattern

Adjustment Pattern Part 0
Pattern 0 128
Pattern 1 255
Pattern 2 0

For other cameras
The brightness cannot be adjusted. The following message appears in the "Lighting control" area.

Light ing conlrol

Kol conrectad to adjoztable lighting

Lens Setting (When Connecting an Intelligent Camera or an Auto-focus
Camera)

Adjust the lens of the camera.
The optimum value can be set automatically for focus and iris (auto focus, auto iris).
Depending on the focus setting, it may not be possible to set a large zoom value.

1

In the "lItem tab" area, tap [Screen adjust].

Comzral Gamcral Comezral Gamerad folect camora

Cafibration

|U|Ierl selling (EL']'BUFI EUJUSL) Thile balence
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1.1 Camera Image Input

2 While verifying the image in the "Image display" area, drag the slider in the
"Lens setting" area.

Lens zetting

Zoom liuJ | J_I ﬂ

Table: Screen Adjust (Camera Image Input) - Lens Setting

Item Set Value Description
[Factory defaults] P
Zoom [0] to 1023 Switches between wide and telephoto by enlarging the image and performing
interpolation.

When fine-tuning
Tap the buttons at both ends of the slider.

Lenz zelling

e EE)

Specifying a value directly:
Tap [...] for "Zoom" and input a value.

For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

ans zatting

2o [ (=) — L=

3 Inthe "Lens setting" area, specify values for "Focus" and "Iris".

Table: Screen Adjust (Camera Image Input) - Lens Setting

Item Sl Description
[Factory defaults] P
Focus [0] to 1023 Adjust the focus.
Iris [0] to 31 Adjust the amount of light that passes through
the lens.

Setting optimum values calculated automatically:
Tap [Auto] at the right of each item.
An appropriate value is calculated and set.

lenz zatt Ine

Zoom : li']J | J_ ﬂ
Foous : IiﬂJ . J_ ﬂ

HU410|

Iris : -] ]_ 3_|
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1.1 Camera Image Input

When adjusting the values manually
Drag the slider while verifying the image in the "Image display" area.

After the automatic setting, individual fine-tuning can still be performed.

lenz zatt Ine

Zoom liuJ —J _.J_. ﬂ

Facus : -] _| B
Iris : —— _ﬂ

Fine-tuning
Tap the buttons at both ends of the slider.

lens =zetting

Zaom [ o] _J_ 2]
Facus : liﬂ:@ J_
e ]

Iris * I_“—@_,J—_
Auta

Common Setting for All Cameras (When Connecting an Intelligent Camera
or an Auto-focus Camera)

1 In the "ltem tab" area, tap [Screen adjust].

Coamaral Gaméral Gamerad Dam&rad Galecl camAra

|Ga“ra soktling (Scruun ud]uat) ¥hite balance Callbration

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

Fommon selling lor all CamEras
Gamors ndiust area @ Fet

gul Lhe Area of Milv ﬂ:|.|,||r| Tor Fw:-ut.. |ri$.
ThileBa lance,

Irie beze denzlity @ W_ti] —,hJ- j

lpcreste Lhe pnumbar when the sulec irigs 2ffsct |z ds

P —
1 —

Setting up "Camera adjust area"
Specify the target area to apply automatic settings for focus, iris, and white balance.
1. Tap [Set] for "Camera adjust area".
The "Figure setting" area is displayed.

18



1.1 Camera Image Input

2. Specify the target area using the Drawing Tools.
"1.9 Setting Figures" (=pg.25), of "User’s Manual"

Fliguras |

=] ~

BB X /w0
When setting llE "Iris base density"
Specify a larger value when the result with the automatic iris setting is dark.
1. Tap [...] for "Iris base density" and specify a value.
For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"
The value can be adjusted by dragging the slider or by tapping the buttons at both ends of
the slider.

1.1.5 [White Balance (Camera Image Input)]

Set up the white balance to make white objects look white by calibrating the color of images scanned

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

conditions
Appropriate value can also be set automatically.

POINT

» Perform the white balance setting only when a color camera is used.
» Be sure to perform the white balance setting in the following cases:
* When a new system is installed

* When a 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 In the "ltem tab" area, tap [White balance].

Cameral Gamaral Cameral Camaral Selocl comera

Camnrs selling Screen adjusl q'hllu lrulum.u) Calibralion
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1.1 Camera Image Input

2 In the "White balance setting" area, specify "R", "G", and "B" values.

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

Table: White Balance Setting (Camera Image Input)

ltem Set Value Description
[Factory defaults]
White balance setting 0.001 to 7.999 (for each of "R", "G", and "B") Adjust the white balance.
R For FZ-SC connection:
-G [R=1.183]
B [G=1.000]
[B=1.323]
For FZ-SC2M connection:
[R=1.394]
[G=1.000]
[B=1.222]

Setting optimum values calculated automatically:
Display the white area in the center of the screen and tap [Auto].

The white color displayed in the center of the screen is identified as "white" and white balance is
set automatically to match this.

Phita balance Asifing

o: [T <] f— (2]

B Taza| | < | —)— > ]
futosst lc sdjusimant 1z nnulblt

When adjusting the values manually
Specify the RGB values to be processed as white.
Drag the slider while verifying the image in the "Image display" area.
After the automatic setting, individual fine-tuning can still be performed.

Thile Lalasnce selling

Re [ rmeil<
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1.1 Camera Image Input

Fine-tuning
Tap the buttons at both ends of the slider.

fhite balance seiline

e [ rame <]

Autosal e adjustesnt i3 sasaihls Auto

1.1.6 [Calibration Setting (Camera Image Input)]

By setting the calibration, the measurement result can be converted and output as actual dimensions.
Select your calibration method.
There are three calibration methods as shown below.

Table: Calibration (Camera Image Input)

ltem Description See
Point Set up calibration by specifying any " Setting up by Specifying any Points (Point)"
preferable points (in pixels). (—pg2l)
Parameter Set up by inputting values directly. " Setting up calibration by entering values

(Parameter)" (=pg.24)

Sampling Set by sampling measurement. " Setting up Calibration by Sampling
Measurement (Sampling)" (=pg.27)

You can check the contents of the set calibration data.
" View Calibration Parameters" (=pg.30)
For calibration, see "11.4 Terminology" (=pg.12), of "User’s Manual"

POINT

» When measurement results are to be output in actual dimension, set [Calibration] to "ON" in [Output
parameter] for each unit. If [Calibration] is "OFF" (factory default), the coordinate values of the camera
image are output as measurement results.

Setting up by Specifying any Points (Point)

This is a method to set calibration by specifying any points (in pixels).
The calibration parameter is calculated automatically when the actual coordinate of the specified

location is entered. Up to 3 points can be specified.
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1.1 Camera Image Input

*  When magnification is the same in X and Y directions
Specify only 2 points.
XY=1:1

X:Y=1:1

Calibration

—A

*  When magnification is not the same in X and Y directions
Specify 3 points.
X:Y=5:3

X:Y=1:1
Calibration

_>A

POINT

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

1 In the "ltem tab" area, tap [Calibration].

Comeral Camaral Comeral Camarad Select comara

Camora solling Bereen adiusl Thile balance & Colibralion J
/1

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

Caliblalion =elling
) Paint ﬂl"nrnlrlﬁ.r
) Sumpling

3 In the "Point" area, add a point coordinate pair.
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1.1 Camera Image Input

Adding point coordinates

1.

In the "Image display" area, tap a point whose position coordinates are to be

The added point coordinates and the corresponding actual coordinates are reflected on the

added.
Point List.
Polnt
o | Falnk | Aetunl ]
] (A1) (a.8)
1 {ang, 1689 180, F0)

Click lmage,and polnk |5 added. _Ea{t

Gerarale calibraljon paramelers | D |

Coordinates for up to 3 points can be added.

Editing coordinates

1. Select coordinates you want to edit on the Point List, and tap [Edit].

Palnt

[Mo. T Folnt | Aetunl

<|t (ang, 1680 (180,60 )

)

Gerarale calibraljon paramelers | 1]

Click lmage,and polnk |5 added. | Edit

In the Coordinate Setting window, tap [...] for "Point" and "Actual" and specify the X

2.
and Y coordinate values for each of them.
For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"
folnt
| @)
rhclua|l
L
[ o.nnu| u.umj j
n
Table: Calibration Setting (Camera Image Input) - Point
. Set Value
Actual Coordinate [Factory defaults]
Point coordinate X 0 to 9999
[Point you tapped in the window]
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1.1 Camera Image Input

Table: Calibration Setting (Camera Image Input) - Point

Actual Coordinate

Set Value
[Factory defaults]

Point coordinate Y

0 to 9999
[Point you tapped in the window]

Actual coordinate X -99999.9999 to 99999.9999
[0]

Actual coordinate Y -99999.9999 to 99999.9999
[0]

3. Tap [OK].

The added point coordinates and the corresponding actual coordinates are reflected on the

Point List.
Deleting Point Coordinates

1. Select the coordinates you want to delete on the Point List, and tap [Del].

Folnt
Lm. | Folnk ] Arbeiall I il
(o .0 0.0#E )
ol \OUV, 1UU) {10V, UU)

Click lmags,and polnk |s added. Ed{t|

Genarale calibralion I‘%IHIULETEJ

A confirmation window is displayed.
2. Tap [OK].

4 Repeat the Step 3 to add point coordinates.

$ Tap [Generate calibration parameters].

Polint
Ko, | Polnt | hetunl I
i (.69 (o, 0
1 (Zmm, 186 ) (180,860 )

Click Imags, and polnt |s added.

Edit |

' Gerarale calibralion paramelers |) D | |

Calibration parameters are generated.

For the subsequent operations, see "1.1.1 Setting up [Camera Image Input]" (=pg.2)

Setting up calibration by entering values (Parameter)

Directly enter values as calibration data.
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1.1 Camera Image Input

1 Inthe "ltem tab" area, tap [Calibration].

Cameral

Camaral

Gameral Camsrald Select camers

Camora aoklline

Soreon adiust

Fhite balance ( Collbration J

/]

£ In the "Calibration setting" area, select "Parameter".

‘ol iblation setting

O Paint

D Sampling

3 In the "Parameter" area, tap [ ¥ ] for "Coordinate" and select a coordinate

system.

(Farameler

Orleln @

Conrdinala @

Magn|flcatlion &

II.uFHn nd

Iu:l;u-n |alL vl
[ t-oosas -]

* Lefthand: Clockwise is forward when specifying the coordinate.

» Righthand: Counter-clockwise is forward when specifying the coordinate.

Lefthanded Righthanded Y
Positive
0 X \
AJ : g
Positive
Y
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1.1 Camera Image Input

4 Tap [ v] for "Origin" and choose where to place the origin of the actual
coordinates.

(Paramater

Coordinsts ! Lef i hand -
Origin : Upparlaft

Magnification = I_UUUUU::j

Upper left of screen

@

Center of screen

©

Lower left of screen

S Tap|...] for "Magnification" and input a value of the actual size corresponding to
one pixel.
Allowed range: 0.00001 to 9.99999
For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

Farameler

Coordinate ILeHhand -
Origin : |U|a|-|.-||e|l -

Magnification : I I.I][I[I
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1.1 Camera Image Input

6 Tap [Generate calibration parameters].

Qrigin & Il.lwcrlcﬁ -
Magnification ® I 1.[|[|[||Jﬂj

' Lherarates calibralion paramebers ' |

The calibration parameter will be generated.

For the following operations, see "1.1.1 Setting up [Camera Image Input]" (=pg.2)

Setting up Calibration by Sampling Measurement (Sampling)

This is a method to set calibration based on measurement result.
Actual coordinates can be obtained by registering the model and searching the specified measurement
area. Calibration parameters are calculated automatically from the obtained actual coordinates.

1 Inthe "ltem tab" area, tap [Calibration].

Cameral Camsral Gameral Camsrald Select camers

Camora aoklline Soreon adiust Fhite balance & Collbration )

/|

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

‘ol iblation setting
O Paint D Paramelor

3 In the "Sampling" area, tap [Regist model].

roamp | | nE
Ho. | Point | Actusl [

Eegizl model ’l Search region
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1.1

Camera Image Input

4 Register a model using the drawing tools.

"1.9 Setting Figures" (=pg.25), of "User’s Manual"

Flourse I [l =
Fiactang 15 - 0] |0

I B [
B |
Mectang e

Upper left posikien

[, 27

Lowar right position

[F87], [T

i
o

0K Gancal

& Set the search region as necessary.
1. In the "Sampling" area, tap [Search region].

rSamel Ing

Na. | Paint

| Actusl

Recisl model (

Search lb:iun]

2. Set search region using the Drawing Tools.
The default is the entire screen.

"1.9 Setting Figures" (=pg.25), of "User’s Manual"
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1.1 Camera Image Input

6 Tap [Sampling measurement].

rGanp| |ne
Mo, | Foint [ ctus [
Regisl model ‘ Search region

l‘ Zampling moasurcsent A]

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

Sampling Coordinate window is displayed.

7 In the Sampling Coordinate window, tap [...] to enter the X and Y values.
For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"
You can also use the arrow buttons to set the values.

tua |

i

(119 | | Cance|

8 Tap [OK].
Point coordinates and actual coordinates are registered in the sampling area.
anpl ing 3
ﬁ el LR T T |

GT 1150, 1500 7708, 1007 J

Regisl model | Search region Edik

Sempl ing messurement Del

9 Move the object to be measured and repeat the Steps 3 to 8.
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1.1 Camera Image Input

70 Tap [Generate calibration parameters].

faame | ing
No. | Paint | Ackuel |
1] (143,140} Clol. 100}
1 (495,337} (400,400 )
Regisl model | Search resion Edlt
Lanpl ing messurament | Dl l
‘ Gersrate calibration parsassters J

Calibration parameters are displayed.

alibrat lon paroncter

A: L.A1221E b
A: G.285770  E:
[ =4 727178 F: =8
Finld af wviswe ! EPT. 199590

D.285773
RIEFEA TS
2 RTROTR

View Calibration Parameters

View the set calibration data.
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1.1 Camera Image Input

1 Inthe "ltem tab" area, tap [Calibration].

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

allbrat lon paraseisr

L

LM

aeizele  o:
B.PESTTE  E:
4. T3TITR F1

Fiald of viaw =

0. Lgh i
Loz
=HERTROTO

ETE. 1895054

Table: Referenced Calibration Parameters

Item

Set Value
[Factory defaults]

Description

Calculated value
[1.000]

These are calibration conversion values. Camera coordinates are
converted to actual coordinates based on these calibration conversion

Calculated value
[0.000]

values. The conversion formulas to actual coordinates are as follows:
= (X, Y): Measurement point (camera coordinates), Unit: pix
* (X', Y"): Conversion point (actual coordinates)

Calculated value
[0.000]

X=AxX+BxY~+C
Y=DxX+ExY+F

Calculated value
[0.000]

Calculated value
[1.000]

Calculated value
[0.000]

Field
of
view

Calculated value
[640]

This is an actual dimension in the X direction.

31




1.1 Camera Image Input

1.1.7 Cameral/Lighting Combination and Available Functions

The functions that can be set in [Camera Image Input] differ depending on the combination of your
camera and lighting.

Table: Camera/Lighting Combination and Available Functions

Camera and Lighting Available Functions
i Peripheral Camera setting Screen adjustment
Shultter, gain STGOUT White balance Lens Lighting

FZ-SC - OK OK OK

Flashlight unit OK OK OK OK
FZ-SZC15 - OK OK OK OK
FZ-SZC100
FZ-SLC15 - OK OK OK OK OK
FZ-SLC100
FZ-SC2M - OK OK OK

Flashlight unit OK OK OK OK
FZ-S - OK OK

Flashlight unit OK OK OK
FZ-S2M - OK OK

Flashlight unit OK OK OK

OK: Available

1.1.8 Additional Description

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 the image of the
measurement object to be restored to its former state before the scrolling is applied.

Gamera Image bhput

o 1.Poszition Compenzation
!
, 2 Firne Malchine
gF)
! qCamera Tmage oot \ Position compensation of unit 1 is
1 b I—canceled and returns to the position
! —_— " before position compensation.
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1.1 Camera Image Input

About Frame Images and Field Images

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 of which is called the frame image.
Field read is to read half of the interlaced scanned lines of the image, the result of which is called the

field image.
Odd scan lines Even scan lines
Field Image
_____
RN A —mwwwesn| |Mage with every other line

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

Frame Image

. Two field images are composed
Resolution:512(H) x 484(V) Omﬂon to make a fragme image. P
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Camera Image Input
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1.2 Camera Switching

1.2 Camera Switching

Used for the following case

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

scene processing

)

Camera|

0

1
[
i
i

L Select a camera

Camera)|

2 S

Camera

N

Important

» When switching from a monochrome camera to color camera, reconfigure the settings in the following

units.

1.2.1 Setting up [Camera Switching]

1 In the Edit Flow window, tap [Camera Switching].
The Procltem Setting window is displayed.
"1.2.4 Procltem Setting Window" (=pg.12), of "User’s Manual"

2 Inthe "Camera select" area, tap [ ] for "Camera No." and select a camera to
be used for measurements.

Camdra aalask
amrra Na. o Iﬁnlrrnﬂ Il

The "Image display" area will display images from selected cameras.

3 Tap [OK].

After confirmation, the Procltem Setting window will be closed.



1.2 Camera Switching

1.2.2 Additional Description

When creating a scene, if a [Camera Switching] unit is positioned after a [Position Compensation] unit,
that [Position Compensation] unit will be cancelled, which will cause the image of the measurement
object to be restored to its former state before the scrolling is applied.

0 CGamera Image Ihput

1 Pozition Gompensation

ZFine Matching
|I _S.;aa_ne_ra_s;it:h;g _____ ] The Position Cgmpensation fo_r Unit 1 is being
: ,— cancelled, making it restore to its former state before the
/ Position Compensation was applied.

[ | it 4

- e e o o = = o= = =



1.3 3D Camera Image Input

1.3 3D Camera Image Input

This processing item is for 3D measurement only. It sets the image input conditions and inputs an image
from the camera. It also sets the 3D coordinates and the world coordinate system necessary for 3D
measurement.
» About 3D Coordinate Setting
3D measurement is performed with a combination of two or three cameras. In order to accurately
measure the height direction, the position of each camera must be accurately determined and the
coordinates of two cameras must be linked. This procedure is referred to as "3D coordinate setting"
and a custom calibration tool is used.
» About World Coordinate System
This is a coordinate system to indicate the spatial position of an object. It is used to handle displaying
and moving of an object. In order to express the measurement in the coordinate system (world
coordinate system) of an external device (such as industrial robot), the measurement must be
converted to the world coordinate system. This operation is referred to as "world coordinates".
The parameters used for the world coordinates are produced by photographing the calibration target
with a camera and performing sampling measurement at several locations.



1.3 3D Camera Image Input

Used for the following case

» This processing item must be applied when measuring with 3D camera images
Specify the conditions for inputting images from the camera and for storing images of the measured
objects.
Also, set up for linking the coordinates of the two cameras for 3D measurement and the settings for
converting the coordinates to the spatial coordinates (the world coordinates).

”a’— ‘\\\ ”/’ ‘\\\
o N\ V4 . \
: ) 3D settin
/7 [Camera setting] \ / [ . .g]
H - Shutter speed \ . Svalltl)éatlon t#ic transh i
' _ Camera gain ! \ orld geometric transformation
. . , -
“ - Callibration / Mo o
N\ - ” ~ '
~ 5 -
~ ”/ |l tcmanac=- -
| /I mmma==" 1,7
1 /
.I
G

|: Camera

|: Camera

Camera 1 Camera 0

Controller

Height (Z-direction) information is obtained
by setting the coordinates of the two
cameras in addition to the common camera
settings.

Important

» For Unit 0, make sure to set one of the following:
» [Camera Image Input]
» [3D Camera Image Input]
» When performing 3D measurement, be sure to insert the [3D Camera Image Input] into the scene.
» When switching from a monochrome camera to color camera, reconfigure the settings in the following
units.



1.3 3D Camera Image Input

1.3.1 Setting [3D Camera Image Input]

The setting procedure for [3D Camera Image Input] is as follows:

Optional steps
Start

v

‘
Select the camera to be set
* Be sure to perform this step when using more than one camera.
S ————— —/
v
-

—
Set the camera

"1.3.3 [Camera N: Camera setting (3D Camera Image Input)]"
"1.3.4 [Camera N: Screen Adjust (3D Camera Image Input)]"
"1.3.5 [Camera N: White Balance (3D Camera Image Input)]"

"1.3.6 [Camera N: Calibration (3D Camera Image Input)]"

S —————— ~
v
— e ——
Select the camera combination used for 3D measurement
_ J
v
— E— ~
Set 3D measurement
"1.3.7 [3D Setting: 3D Coordinates (3D Camera Image Input)]" (- pg.34)
"1.3.8 [3D Setting: World Coordinates (3D Camera Image)]" (=pg.42)
"1.3.9 [3D Setting: Region Setting (3D Camera Image)]" (- pg.44)
"1.3.10 [3D Setting: Pattern Lighting (3D Camera Image Input)]" (=pg.45)
S —————— —
v
Settings completed
v Verify/Adjust results

l Test measurement

POINT

Operations of the Procltem Setting window
» For the basic operations of the Procltem Setting window, see "1.7 Operations of Procltem Setting
Window" (= pg.23), of "User’s Manual".




1.3 3D Camera Image Input

1 In the Edit Flow window, tap [3D Camera Image Input].
The Procltem Setting window is displayed.
"1.2.4 Procltem Setting Window" (=pg.12), of "User’s Manual"

2 In the "ltem tab" area (top), tap [Camera N], where N is a Camera No., and
configure imaging setting for that camera.

1 Comeral I l Gameral Comeral Comorad 30 actting
b
'Caleru selling I Screen adjusl | Thile balance I Calibralion D

| r!hlta ba lance =zeiline

For camera settings, see "1.3.2 Camera Setting Option List" (=pg.7). For each operation, see the
following:

* "1.3.3 [Camera N: Camera setting (3D Camera Image Input)]" (=pg.9)

* "1.3.4 [Camera N: Screen Adjust (3D Camera Image Input)]" (=pg.14)
e "1.3.5 [Camera N: White Balance (3D Camera Image Input)]" (=pg.22)
* "1.3.6 [Camera N: Calibration (3D Camera Image Input)]" (-=pg.24)

POINT

» When setting multiple cameras, repeat the procedure above for each camera.

3 Select the combination of cameras to perform 3D measurement.

The following camera combinations are possible.

Table: Camera Combination

Option Stand[ahrgec;?mera Description
0+1 Camera 0 Camera 0 and Camera 1 are used.
2+3 Camera 2 Camera 2 and Camera 3 are used.
0+1+2 Camera 0 Camera 0, Camera 1, and Camera 2 are used.

[Note 1]: Standard camera photographs from the front of the target object.
1. In the "ltem tab" area (top), tap [3D setting].
2. In the "Set camera number" area, tap [ ¥ ] for [Cameras:] and select a camera
number.
When [3D setting] is specified, "Set camera number" is always displayed.

re{ camgra number

After selecting the camera, check the image displayed in the "Image display" area.

Important

» When changing the camera combination from two cameras to three cameras or three
cameras to two cameras, a message appears indicating that the 3D coordinate settings
will be initialized. If the camera combination is changed, reset the 3D coordinate setting
parameters of the 3D setting.



1.3 3D Camera Image Input

POINT

» The images from the camera selected in the "Set camera number" area of [3D setting]
will be the object to be measured in the following units.
If you need to switch the camera during the process, insert a [3D Camera Switching] unit
in the scene and switch the image source."1.4 3D Camera Switching" (=pg.49)

Ja

D30 et Emags Inpisd

130 Cwele Seorch

——
G
i

The image of the camera selected in
the set camera number area of the [3D
setting] of [0. 3D Camera Image Input]
is the object to be measured.

- -

220 Rewalt Dialay

I 330 Camara Switching

¢ ¥ | 43D Edaw Pocition
.@ﬁaﬁmﬁnbwm

! )
4 Perform 3D setting.

Comeral Gameral Comeral Camarad 'l 20 settine l

)
' 30 coordinales World L'uurdirll'.erl Region selling |Pnll|.-||| Il':.hlirl:l

|

The image of the camera selected in [3.
3D Camera Switching]
is the object to be measured.

R
i

rZel camera number . _________________________________________§ ]
For each operation, see the following:

"1.3.7 [3D Setting: 3D Coordinates (3D Camera Image Input)]" (=pg.34)

"1.3.8 [3D Setting: World Coordinates (3D Camera Image)]" (=pg.42)

"1.3.9 [3D Setting: Region Setting (3D Camera Image)]" (=pg.44)

"1.3.10 [3D Setting: Pattern Lighting (3D Camera Image Input)]" (=pg.45)

If the tabs in the screen above are not displayed in the "Item tab" area (bottom), tap [3D setting]

in the "Item tab" area (top).

5 Tap [OK].

After confirmation, the Procltem Setting window will be closed.

6 Perform a test measurement.
"5.1 Test Measurement before Actual Operation" (=pg.2), of "User’s Manual"
An image from the selected camera is displayed in the "Image display" area.

7 Adjust the image, as necessary, if the image cannot be input properly because
it is out of focus or for some other reason.

1.3.2 Camera Setting Option List

You can perform detailed camera settings in [3D Camera Image Input]. The following items are
available for camera settings. For details and settings of each item, see the respective reference page.



1.3 3D Camera Image Input

POINT

» The setting options differ depending on the camera type and lighting mode.
"1.3.11 Camera/Lighting Combination and Available Functions" (—pg.46)

Table: Camera Setting Option List

ltem Description

Camera setting Specify the camera settings such as the shutter speed or flashlight.
"1.3.3 [Camera N: Camera setting (3D Camera Image Input)]" (=pg.9)

Camera settings Specify the shutter speed and the camera gain.
" Camera settings" (—pg.9)

Frame/Field Select the unit to be treated as one image. This area is displayed only
when a monochrome camera is used.
" Frame/Field - for Monochrome Cameras Only" (=pg.11)

Number of lines to be read Narrow the image range to be scanned.
" Number of Lines to be Read" (=pg.11)

Electronic flash setting Specify flashlight settings.
" Electronic Flash Setting" (—pg.13)

Screen adjust Adjust the lighting and the lens.
"1.3.4 [Camera N: Screen Adjust (3D Camera Image Input)]" (=pg.14)

Lighting control Adjust the amount of light (brightness) of the lighting.
" Lighting Control" (—pg.14)

Lens setting Adjust the camera zoom, focus, and iris.
" Lens Setting (When Connecting an Intelligent Camera or an Auto-focus
Camera)" (=pg.19)

Common setting for all Set the target area to apply the automatic setting for focus, iris, and white
cameras balance, and specify the iris base density.

" Common Setting for All Cameras (When Connecting an Intelligent
Camera or an Auto-focus Camera)" (=pg.21)

White balance Adjust the white balance.
"1.3.5 [Camera N: White Balance (3D Camera Image Input)]" (=pg.22)

Calibration Set when measurements (measurements in camera coordinates) are to be
output in actual dimensions. Select the calibration setting method and
generate the calibration parameters.

"1.3.6 [Camera N: Calibration (3D Camera Image Input)]" (=pg.24)

Calibration setting The following pattern generation methods are available. Select the
appropriate method.

Point Specify a point in pixels to generate the calibration parameters.
" Setting up Calibration by Specifying Any Points (Point)" (=pg.25)

Parameter Specify a numeric value and generate the calibration parameters.
" Setting up Calibration by Entering Values (Parameter)" (=pg.28)

Sampling Perform a sampling measurement to generate the calibration parameters.
" Setting up Calibration by Sampling Measurement (Sampling)"
(»pg30)
Calibration parameter Check the calibration settings.

" View Calibration Parameters" (=pg.33)




1.3 3D Camera Image Input

1.3.3 [Camera N: Camera setting (3D Camera Image Input)]

The following items can be set in Camera setting.

" Camera settings" (=pg.9)

» " Frame/Field - for Monochrome Cameras Only" (=pg.11)

* " Number of Lines to be Read" (=pg.11)
» " Electronic Flash Setting" (=pg.13)

POINT

» The displayed items differ depending on the camera type and lighting mode. Perform the following
procedures as needed to suit the environment of your camera.
"1.3.11 Cameral/Lighting Combination and Available Functions" (—=pg.46)

Camera settings

Adjust the settings related to camera shutter speed and camera gain.
Select the shutter speed appropriate for the speed of the measured object. Choose faster shutter speed if
the measured object is moving fast and the image is blurred.
Where the specific shutter speed, iris, and lighting condition cannot be used to brighten the image, the
camera gain should be adjusted. Usually, the factory default value can be used.

Camera gain Image quality
200 Very poor (too much noise)

0 Very good (less noise)

(Factory default: 85)

Image
bright

dark

1 In the "ltem tab" area, tap [Camera setting].

Cameral Cameral Cameral

Cameral

30 sebling

Camera aclling I Gerdan adiuat Bhits balanes

Calibratian

b
The Camera Setting window is displayed.



1.3 3D Camera Image Input

2

In the "Camera settings" area, specify the shutter speed.

Select "Select typical value", and tap [ ¥ ] to set the shutter speed.
amars aalfinga
Shutler spaad:
!,'I\nle:r Evpical walus l-'IEI.'I .
n Bl by nusber 14 I
Table: Camera Setting (3D Camera Image Input) - Camera Condition Setting
Item ST Description
[Factory Default] P
Shutter speed Options (example) Option values for the shutter
* [1/120] (For 2 Mega pixel speed differ depending on the
cameras) camera type.
= 1/200
= [1/500] (For 0.3 Mega pixel
cameras)
= 1/1000
+ 1/2000
= 1/4000
= 1/8000
+ 1/20000

Specifying a value directly:

Select "Set by number", tap

[...] and specify a value.

For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

Camern selbings
Fhuller spesd

) 5elect Lypical value
@ 2al by nusber 1

In the "Camera settings" area, specify the camera gain.

)

While verifying the camera-input image, adjust "Gain" by dragging the slider in the "Camera

settings" area.

rhamera sellings

Phutter speed?

OS:I:H‘. Lypical value 1LY -I‘
@ 3=k by nusber 1 G500 J
Gaint
Fine-tuning

Tap the buttons at both ends

Gain:

of the slider.

10




1.3 3D Camera Image Input

Specifying a value directly:
Tap [...] for "Gain" and input a value.

For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

Grin: '_ (T_'_J

Table: Camera Setting (3D Camera Image Input) - Camera Settings

Set Value

ltem [Factory Default] Description
Gain 0 to 230 Adjust the camera gain when specific shutter
[50] (for camera with more speed, iris, and lighting condition cannot be
than 640 by 480 pixels) used to brighten the image. Usually, the factory
[85] (for camera with 640 by default value can be used.

480 pixels or less)

For the subsequent operations, see "1.3.1 Setting [3D Camera Image Input]" (=pg.5).

Frame/Field - for Monochrome Cameras Only

Select the unit to be treated as one image.

POINT

» For frames and fields, see " About Frame Images and Field Images" (=pg.47).

1 Inthe "ltem tab" area, tap [Camera setting].

The Camera Setting window is displayed.

2 Inthe "Frame/field" area, select either [Frame] or [Field].

Table: Camera Setting (3D Camera Image Input) - Frame/Field

Item Sl Description
[Factory Default] P
Frame/Field [Frame] Measurements are made in units of frames.
Field Measurements are made in units of fields. Select "Field"

when you prefer shorter image input time rather than
higher accuracy.

Processing becomes faster since each image is scanned
while skipping one scan line per two consecutive lines,
but the measurement accuracy lowers since the vertical
resolution of images lowers.

For the subsequent operations, see "1.3.1 Setting [3D Camera Image Input]" (=pg.5).

Number of Lines to be Read

By narrowing the image range to be scanned, the image scan time can be shortened.
Set the range taking the offset of the measured object into consideration.

11



1.3 3D Camera Image Input

The part of the image narrowed down by the start line and the end line will be displayed in the "Image
display" area of the Procltem Setting window or of the Main screen.

Start line

h

Image range to
be scanned

End line

CEEE—
N_

|

POINT

About minimum lines
» The minimum lines (the minimum number of lines between the start and end lines) are 12 lines.

About coordinate values
» The coordinate values displayed as the measurement result are those values of the display position on
the monitor.
» The coordinate values do not vary with the settings for the "Number of lines to be read".

1 In the "ltem tab" area, tap [Camera setting].

Camaral Camaral Cameral Camerad 30 eeitine

[Ealcrl :ellin;<) woresn adjust Thite balance Calibration

The Camera Setting window is displayed.

2 In the "Number of lines to be read" area, specify the start/end line.

When dragging the slider to change the start/end line
Drag the slider while verifying the image in the "Image display" area.

umber of |Ines to be read

Glarl lina:

End Fine:

12



1.3 3D Camera Image Input

Specifying a value to change the start/end line:
In the "Number of lines to be read" area, tap [...] and input the coordinate values for the start/end

line position.
For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

usber of |Inesz o be resd

Glarl lina:

End Fine: < il

The start and end lines are displayed in the "Image display" area.

Start line

\ End line

Table: Camera Setting (3D Camera Image Input) - Partial Scan Settings
Set Value

ltem [Factory Defaul] Description
Start line 0to Y _PMAX Specify the scan start position.
End line 0to [Y_PMAX] Specify the scan end position.

For the subsequent operations, see "1.3.1 Setting [3D Camera Image Input]" (=pg.5).

Electronic Flash Setting

1 Inthe "ltem tab" area, tap [Camera setting].

Camaral Camsrs | Camarad Camarald an satling

(l:unrl :mlllnn:) Gocreen adlust Thite balonce Callbration

The Camera Setting window is displayed.

13



1.3 3D Camera Image Input

2 In the "Electronic flash setting" area, specify each item.

STGOUT width:

Electranic flash satting

STEP - STEOUT deley:

ﬂlﬂﬁ_s

STGOUT petarity: (@ Positive QNesalive )

1. Tap[...] for "STEP-STGOUT delay" and "STGOUT width" and input a value for

each.

For how to input value, see "1.4 Inputting a Value" (-»pg.18), of "User’'s Manual"
2. Select the STGOUT pulse polarity.

Table: Camera Setting (3D Camera Image Input) - Electronic Flash Setting

ltem

Set Value
[Factory Default]

Description

STEP-STGOUT delay

[0] to 511
(1 count 30us)

Refer to the timing chart and set the
Waiting Time from the time the STEP
signal is input to the strobe trigger
output signal becomes ON.

Delay Time=Count x 30us + 90us

* Negative

STGOUT width 1 to 63 Specify the strobe trigger pulse width.
[3]
(1 count 30us)

STGOUT polarity - [Positive] Select the strobe trigger pulse polarity.

Positive: Flashes when strobe trigger
output signal changes from OFF to
ON.

Negative: Flashes when strobe trigger
output signal changes from ON to OFF.

For the subsequent operations, see "1.3.1 Setting [3D Camera Image Input]" (=pg.5).

1.3.4 [Camera N: Screen Adjust (3D Camera Image Input)]

The following items can be set in the screen adjustment option.

+ " Lighting Control" (=pg.14)

» " Lens Setting (When Connecting an Intelligent Camera or an Auto-focus Camera)" (=pg.19)

+ " Common Setting for All Cameras (When Connecting an Intelligent Camera or an Auto-focus

Camera)" (»pg.21)

Lighting Control

The brightness of the lighting can be adjusted from the controller. You can choose to adjust the

brightness for each part or select one of the preset patterns.

14




1.3 3D Camera Image Input

» Perform the lighting setting only when the camera being used has lighting equipment.
» When one scene contains two or more Camera Image Input units, lighting control can be performed
only for the first Camera Image Input unit.

1 In the "ltem tab" area, tap [Screen adjust].

Cameral Camaral Camerad Camarad 20 aettbing

|Enlnru selling (Su:uqn adiusl D Thile balance Calibralion

£ In the "Lighting control" area, specify the brightness.
The displayed content depends on the connected camera.
When an intelligent camera is connected
Set the brightness of parts 0 to 7 between the range of 0 and 255.
Brightness 0 indicates the lighting is OFF. The larger the number, the higher the brightness.

Important

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

1. Check the part in the lighting diagram and tap the number of the part to set in the

parts list.
Lighting diagram Parts list
Coamaral Gaméral Gameral
Camers sslling Seroan adiuat Thite balance

Lighling cwil ral

art | ¥alue |
128
(1]
iza
Len

1en
128
3 ]

Turin ] 18

Fattarn Moo : Pattern aslect I
Farl ¢t 10 I |23'.;[
< {1 =

Aam e R e e e e

B
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1.3 3D Camera Image Input

2. While verifying the camera-input image in the "Image display" area, drag the slider
to adjust the brightness.
To fine-tune, tap the buttons at both ends of the slider.
The "Value" for the selected part changes.

Light Ine contral

Fark | Value |

ol [ 128

2 ] 128

2 128

Ti3 1% 4 158

2 4 128

& 5 178

I 128

LT ] L
Pattarn Mo.: | Pattern sslect I

Part z 0 'IIEﬂ
1

A lighting image is displayed as a diagram.

4
Viewed from
the outside 7 5
of unit
C—
6

Capable to adjust
light intensity of 8
positions

Table: Screen Adjust (3D Camera Image Input) - Lighting Setting

Item Set Value Description
[Factory Default] P
Brightness [0] to 255 x 8ch Adjustable in 256 steps
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1.3 3D Camera Image Input

POINT

When selecting a preset lighting pattern:
» Tap [Pattern select] and select one of the preset lighting patterns. The selected pattern
contains brightness settings to be applied to the respective parts.

Light Ine contral

Farl I Yalue I
4 ] 128
] I 12%
H 123
713 1]% 3 phend
2 4 128
P 5 178
li Fd |
Tari 7 128

Pattern Mo.: Pattern aeloct

Part & 0 li,zaJ
<] ) >

The following table shows the brightness settings in each pattern.

Table: Block Adjustment Pattern

Adj?]lsot?‘r:(ent Part0 | Part1 Part2 | Part3 | Part4 | Part5 | Part6 | Part7
Pattern

Pattern 0 128 128 128 128 128 128 128 128
Pattern 1 255 255 255 255 255 255 255 255
Pattern 2 128 128 128 128 0 0 0 0
Pattern 3 255 255 255 255 0 0 0 0
Pattern 4 0 0 0 0 128 128 128 128
Pattern 5 0 0 0 0 255 255 255 255
Pattern 6 255 0 255 0 255 0 255 0
Pattern 7 0 255 0 255 0 255 0 255
Pattern 8 255 0 0 0 0 0 0 0
Pattern 9 0 255 0 0 0 0 0 0
Pattern 10 0 0 255 0 0 0 0 0
Pattern 11 0 0 0 255 0 0 0 0
Pattern 12 0 0 0 0 255 0 0 0
Pattern 13 0 0 0 0 0 255 0 0
Pattern 14 0 0 0 0 0 0 255 0
Pattern 15 0 0 0 0 0 0 0 255
Pattern 16 0 0 0 0 0 0 0 0
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1.3 3D Camera Image Input

Change lighting number
» After the camera is installed, if the orientation of the camera does not 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], so that you can make
the lighting part positions correspond to the actual lighting part positions.

1 7 [ 5
] 3 2 1
ra15»n: -4’51 3?’4& z]la
2 1 1] 2
6 13 4 7

For MG-WAVE connection:
Set the brightness between the range of 0 and 255.
Brightness 0 indicates the lighting is OFF. The larger the number, the higher the brightness.
1. While verifying the camera-input image in the "Image display" area, drag the slider
to adjust the brightness.
To fine-tune, tap the buttons at both ends of the slider.

The "Value" for the brightness changes.

Alghtling zontral

=

Pattarn Ho. @ Paltern anlact
Part = @ 1jﬁ-ﬂ
<] >

Part l Yalus I

] 128

A lighting image is displayed as a diagram.
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1.3 3D Camera Image Input

POINT

When selecting a preset lighting pattern:
» Each time you tap [Pattern select], the lighting pattern is switched to the next preset
pattern.

LightIng confrol

(=

Part | value |
[] 1ie

Part o0 I de

The following table shows the brightness settings in each pattern.

Table: Adjustment Pattern

Adjustment Pattern Part 0
Pattern 0 128
Pattern 1 255
Pattern 2 0

For other cameras
The brightness cannot be adjusted. The following message appears in the "Lighting control" area.

Light ing conlrol

Kol conrectad to adjoztable lighting

Lens Setting (When Connecting an Intelligent Camera or an Auto-focus
Camera)

Adjust the lens of the camera.
The optimum value can be set automatically for focus and iris (auto focus, auto iris).
Depending on the focus setting, it may not be possible to set a large zoom value.

1 In the "ltem tab" area, tap [Screen adjust].

Comaral Gameral Comezral Gamerad 2l seiting

Cafibration

|U|Ierl selling (Enuqu EUJHSL) Thile balence
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1.3 3D Camera Image Input

2 While verifying the image in the "Image display" area, drag the slider in the

"Lens setting" area.

ant ol lng

Zoom: liﬂ_J

Table: Screen Adjust (3D Camera Image Input) - Lens Setting

Item ST Description
[Factory Default] P
Zoom [0] to 1023 Switches between wide and
telephoto by enlarging the
image and performing
interpolation.
When fine-tuning

Tap the buttons at both ends of the slider.

’ ()

Specifying a value directly:
Tap [...] for "Zoom" and input a value.

For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

ang zatt Ing

Zoum; l— | I‘]_' ﬂ

3 Inthe "Lens setting" area, specify values for "Focus" and "lris".

Table: Screen Adjust (3D Camera Image Input) - Lens Setting

Iltem SEVEID Description
[Factory Default] P
Focus [0] to 1023 Adjust the focus.
Iris [0] to 31 Adjust the amount of light that
passes through the lens.

Setting optimum values calculated automatically:
Tap [Auto] at the right of each item.
An appropriate value is calculated and set.

Lans zatt ine

Zoon: o] | J_ ﬂ
Focus: liuJ | J_ ﬂ

L tute_ |
Irig: I—nJ | J— :-l

LI
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1.3 3D Camera Image Input

When adjusting the values manually
Drag the slider while verifying the image in the "Image display" area.

After the automatic setting, individual fine-tuning can still be performed.

Lanz zett ing

o ozl 2]

o ()2
Tris: I_ﬂ_i_ﬂ

Fine-tuning
Tap the buttons at both ends of the slider.

Leng settine

el — _I

*“4“’!

Iris: I_“_J_
Auta E

Common Setting for All Cameras (When Connecting an Intelligent Camera
or an Auto-focus Camera)

1 In the "ltem tab" area, tap [Screen adjust].

Coampral Gamaral Gamerad Dam&rad Al peiding

|Galara soktling (Scruun ud]uat) ¥hite balance Callbration

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

Fommon selling [or all CamEras
Gamorn adiust aroa: Fet

gul Lhe Area of ﬁulv ﬂ:|.|,||r| Tor Fw:-ut.. |ri$.
ThileBa lance,

Irie beze denzity: W_ti] hJ— J

lpcreste Lhe pnumbar when the sulec iris 2ffsct |z ds

[ —
1 —

Setting up "Camera adjust area"
Specify the target area to apply automatic settings for focus, iris, and white balance.
1. Tap [Set] for "Camera adjust area".
The "Figure setting" area is displayed.
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1.3 3D Camera Image Input

2. Specify the target area using the Drawing Tools.
"1.9 Setting Figures" (=pg.25), of "User’s Manual"

Fliguras | p I o

Dm[x|s o
When settiTg-lE "Iris base density"
Specify a larger value when the result with the automatic iris setting is dark.
1. Tap [...] for "Iris base density" and specify a value.
For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"
The value can be adjusted by dragging the slider or by tapping the buttons at both ends of

the slider.

1.3.5 [Camera N: White Balance (3D Camera Image Input)]

Set up the white balance to make white objects look white by calibrating the color of images scanned

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

conditions
Appropriate value can also be set automatically.

POINT

» Perform the white balance setting only when a color camera is used.
» Be sure to perform the white balance setting in the following cases:
* When a new system is installed

* When a 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 In the "ltem tab" area, tap [White balance].

Comaral Camaral Comeral Camarad 20 aekling

Camera selling Screen adjusl q'hilu lrulnlu:u) Calibralion
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1.3 3D Camera Image Input

2 In the "White balance setting" area, specify "R", "G", and "B" values.

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

Table: White Balance Setting (3D Camera Image Input)

Set Value
[Factory Default]

Iltem Description

White balance setting 0.001 to 7.999 (for each of "R", Adjust the white balance.
R "G", and "B")

G For FZ-SC connection:
B [R=1.183]

[G=1.000]

[B=1.323]

For FZ-SC2M connection:
[R=1.394]

[G=1.000]

[B=1.222]

Setting optimum values calculated automatically:
Display the white area in the center of the screen and tap [Auto].
The white color displayed in the center of the screen is identified as "white" and white balance is
set automatically to match this.

(Phite balance aelifing

R e =] (=]
R e Y . i 2]

B T8 | < | —)— >
hutoset lc adjusiment ls mulblt

When adjusting the values manually
Specify the RGB values to be processed as white.
Drag the slider while verifying the image in the "Image display" area.
After the automatic setting, individual fine-tuning can still be performed.

Fhite belsnce selling

R 1.0880]| <
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1.3 3D Camera Image Input

Fine-tuning
Tap the buttons at both ends of the slider.

fhite balance seiline

f: 1,003

Autosal ie adfustesnt i3 pasaihla Auto

1.3.6 [Camera N: Calibration (3D Camera Image Input)]

By setting the calibration, the measurement result can be converted and output as actual dimensions.
Select your calibration method.
There are three calibration methods as shown below.

Table: Calibration (3D Camera Image Input)

ltem Description Section to see
Point Set up calibration by specifying any preferable " Setting up Calibration by Specifying
points (in pixels). Any Points (Point)" (=pg.25)
Parameter Set up by inputting values directly. " Setting up Calibration by Entering

Values (Parameter)" (=pg.28)

Sampling Set by sampling measurement. " Setting up Calibration by Sampling
Measurement (Sampling)" (=pg.30)

You can check the contents of the set calibration data.
" View Calibration Parameters" (=pg.33)
For calibration, see "11.4 Terminology" (=pg.12), of "User’s Manual".

POINT
» When measurement results are to be output in actual dimension, set [Calibration] to "ON" in [Output
parameter] for each unit. If [Calibration] is "OFF" (factory default), the coordinate values of the camera
image are output as measurement results.

Important

» [Camera N: Calibration] is used to set the calibration (function to convert to actual dimension) for the
standard camera (camera photographing the object to be measured from the front). Even when 3D
cameras are connected, this must be set when using only the front camera to measure 2D processing
items. For 3D processing, calibration to spatial coordinate must be performed after calibration to actual
dimension. Be sure to set the following.

"1.3.7 [3D Setting: 3D Coordinates (3D Camera Image Input)]" (-=pg.34)
"1.3.8 [3D Setting: World Coordinates (3D Camera Image)]" (=pg.42)

24



1.3 3D Camera Image Input

Setting up Calibration by Specifying Any Points (Point)

This is a method to set calibration by specifying any points (in pixels).
The calibration parameter is calculated automatically when the actual coordinate of the specified
location is entered. Up to 3 points can be specified.
*  When magnification is the same in X and Y directions
Specify only 2 points.
X:Y=1:1

X:Y=1:1

Calibration

—A

*  When magnification is not the same in X and Y directions
Specify 3 points.
X:Y=5:3

X:Y=1:1
Calibration

_>A

POINT

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

1 In the "ltem tab" area, tap [Calibration].

Cameral Camaral Comeral Camarad Select comsra

Camsra selling Screen adjusl Thile balance (i Calibral ion j]

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

Faliblalion selling

I ) Sampling

3 In the "Point" area, add a point coordinate pair.
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1.3 3D Camera Image Input

Adding point coordinates
1. In the "Image display" area, tap a point whose position coordinates are to be

added.
The added point coordinates and the corresponding actual coordinates are reflected on the

Point List.
Polnt
Ko. | Folnt | hetual |
1] (0,0} (a.8)
1 fann, 108} (180,50}

Click lmage,and polnk |5 added.

Gerarale calibraljon paramelers |

]

Dl |

Coordinates for up to 3 points can be added.

Editing coordinates

1. Select coordinates you want to edit on the Point List, and tap [Edit].

Polnt
[Mo. T Folnt | hetunl I
“t (ane, 188 (1E0, 60 ) )

Click lmage,and polnk |5 added.

Genarale calibralion paramelers |

Del |
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1.3 3D Camera Image Input

2. In the Coordinate Setting window, tap [...] for "Point" and "Actual”, and specify the X
and Y coordinate values for each of them.
For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

folnt

—) .J

rhclual

LI_L

o.nn[| [ uu.JJJ

Table: Calibration Setting (3D Camera Image Input) - Point

Set Value
[Factory Default]

Actual Coordinate

Point coordinate X 0to 9999
[Point you tapped in the window]
Point coordinate Y 0 to 9999
[Point you tapped in the window]
Actual coordinate X -99999.9999 to 99999.9999
[0]
Actual coordinate Y -99999.9999 to 99999.9999
[0]
3. Tap [OK].
The added point coordinates and the corresponding actual coordinates are reflected on the
Point List.

Deleting Point Coordinates
1. Select the coordinates you want to delete on the Point List, and tap [Del].

Polnt
wo. | Folnt I ot uia | ]
(o (©o0pumr (0, 0)1-12 )
T [CIVARTVIV)] \10V, VU)
Click lwage,and polnt |s sadded. E.d“: |
Genarale calibralion paramelers |

A confirmation window is displayed.
2. Tap [OK].

4 Repeat the Step 3 to add point coordinates.
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1.3 3D Camera Image Input

5 Tap [Generate calibration parameters].

o lnt
Ho. | Palnt | hetunl B
10 (0, 0)(r.0 (0,0 (e.2)
11 (300bohR) (150, '50) 512

Click Image,and polnt ls added. -Ednl

( Gerarale celibralion paramelers |) D | |

Calibration parameters are generated.

For the subsequent operations, see "1.3.1 Setting [3D Camera Image Input]" (=pg.5).

Setting up Calibration by Entering Values (Parameter)

Directly enter values as calibration data.

1 In the "ltem tab" area, tap [Calibration].

Camaral Camaral Camaral Camarad Salect camfra

Camara aetting Sereen adlust Thite balance ﬂ Callbratlon ]

2 In the "Calibration setting" area, select "Parameter”.

fel iblalion setting

OBnlplill;

3 In the "Parameter" area, tap [ ¥ ] for "Coordinate" and select a coordinate
system.

fParameler

Coordinale : !Iﬁﬂhand
Origin ® iUDDcrleit -

Wagnificatian : [ 100000

* Lefthand: Clockwise is forward when specifying the coordinate.
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1.3 3D Camera Image Input

» Righthand: Counter-clockwise is forward when specifying the coordinate.

Lefthanded Righthanded Y

Positive
0 X I \
AJ 0 "
Positive

Y

4 Tap [ w] for "Origin" and choose where to place the origin of the actual
coordinate.

fFarameler

GCoordinate @ Lef thand -VI

Origin : Upperlell

Wagnif lcatlon : |.nnnnn:|

Upper left

@

Center

©

Lower left

5 Tap|...] for "Magnification" and input a value of the actual size corresponding to
one pixel.
Allowed range: 0.00001 to 9.99999
For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

Farameter

Coordinate : Leflhand =
Origin : Upperiell |=

Magnlficatlon : |_[|[||]|
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1.3 3D Camera Image Input

6 Tap [Generate calibration parameters].

Orlgin & IIJI’IJErieIl -
Hagniflcation : I |_[|[|[||]|Jﬂ

( Genarate callbration paramsters ’ '
—— —

Calibration parameters are generated.

For the subsequent operations, see "1.3.1 Setting [3D Camera Image Input]" (=pg.5).

Setting up Calibration by Sampling Measurement (Sampling)

This is a method to set calibration based on measurement result.

Actual coordinates can be obtained by registering the model and searching the specified measurement

area. Calibration parameters are calculated automatically from the obtained actual coordinates.

1 Inthe "ltem tab" area, tap [Calibration].

Camerall Camaral

Camerad Camarad Select camera

Gamara achiing Screon adlust

Thite balonce ( Gallbratlon J

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

‘ol iblation setting

O Paint DFarnlﬁ!nr

3 In the "Sampling" area, tap [Regist model].

roamp | | nE

Ho. | Point | Actusl [

Eegizl model ’l Search region
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1.3 3D Camera Image Input

4 Register a model using the Drawing Tools.

"1.9 Setting Figures" (=pg.25), of "User’s Manual"

Flourse I [l =
Fiactang 15 - 0] |0

I B [
B |
Mectang e

Upper left posikien

[, 27

Lowar right position

[F87], [T

i
o

0K Gancal

& Set the search region as necessary.
1. In the "Sampling" area, tap [Search region].

rSamel Ing

Na. | Paint

| Actusl

Recisl model (

Search lb:iun]

2. Set the search region using the Drawing Tools.
The default is the entire screen.

"1.9 Setting Figures" (=pg.25), of "User’s Manual"
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1.3 3D Camera Image Input

6 Tap [Sampling measurement].

rGanp| |ne
Mo, | Foint [ ctus [
Regisl model ‘ Search region

l‘ Zampling moasurcsent A]

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

Sampling Coordinate window is displayed.

7 In the Sampling Coordinate window, tap [...] to enter the X and Y values.
For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"
You can also use the arrow buttons to set the values.

tua |

i

(119 | | Cance|

8 Tap [OK].
Point coordinates and actual coordinates are registered in the sampling area.
anpl ing 3
ﬁ el LR T T |

GT 1150, 1500 7708, 1007 J

Regisl model | Search region Edik

Sempl ing messurement Del

9 Move the object to be measured and repeat the Steps 3 to 8.
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1.3 3D Camera Image Input

70 Tap [Generate calibration parameters].

faame | ing
Ns. | Paoint | Ackusl |
1] (143,140} Clol. 100}
1 (495,337} (400,400 )
Regisl model | Search resion Edlt
Lanpl ing messurament | Dl |
‘ Gersrate calibration parsassters <J

Calibration parameters are displayed.

ikl ibeat ion paramatar

o 100388 D: 0.285773
B 0.Resiin  E: 1.002212
Lz 4. 1aTETh F: BESTEATH
Fiald of view 2 BTE. 1395038

For the subsequent operations, see "1.3.1 Setting [3D Camera Image Input]" (=pg.5).

View Calibration Parameters

View the set calibration data.
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1.3 3D Camera Image Input

1 Inthe "ltem tab" area, tap [Calibration].

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

‘ol lbral lon paramster

A V002212 D: . 2EETTE
B: =D.EBE7TY  E: @izt
'H =4, 737115 F: =B1.5TEDTO
Fiald-of vlew. : BIR. I RARAR

Table: View Calibration Parameters

ltem SEREIE Description
[Factory Default] P
A Calculated value These are calibration conversion values. Camera coordinates are
[1.000] converted to actual coordinates based on these calibration conversion
Calculated val values. The conversion formulas to actual coordinates are as follows:
B ancolz)ate value = (X, Y): Measurement point (camera coordinates), Unit: pix
10.000] * (X', Y'"): Conversion point (actual coordinates)
C Calculated value X=AxX+BxY+C
[0.000] =DxX+ExY+F
D Calculated value
[0.000]
E Calculated value
[1.000]
F Calculated value
[0.000]
Sight Calculated value This is an actual dimension in the X direction.
[640]

1.3.7 [3D Setting: 3D Coordinates (3D Camera Image Input)]

Adjust the coordinates between two cameras for 3D processing and set to convert measured value to
actual dimensions. There are two ways to set the 3D coordinates. Select the method appropriate for the
measurement environment (whether or not the measured object can be placed horizontally).

POINT

» When using an all-in-on camera, 3D coordinates are already set.
» Calibration target is used. Prepare it beforehand.

Important

» When re-specifying 3D coordinates, make sure to re-specify World coordinates settings.
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1.3 3D Camera Image Input

Measurement when the Measured Object can be Placed Horizontally

Specify "Position Z" and sample at two points with the calibration target placed far and near the camera.
Set 3D coordinates by registering each position.

1 Tap [3D setting] in the "ltem tab" area (top) and tap [3D coordinates] in the
"Item tab" area (bottom).

l Cameral | Casmsral Cameral Camsrat | D ankling I

I 40 coordinales l wrld coordinales) Region selling |Pallern |i(|||.I'III.|

2 Select the combination of cameras to be used in the "Set camera number"
area.

el camere number
Camtras: l Jl

"1.3.1 Setting [3D Camera Image Input]" (=pg.5)

3 When using an all-in-one camera, uncheck "Availableness" of "The data
camera has".

For an all-in-one camera, calibration is already set as factory default. Reset the calibration if the

precision is insufficient.

llhr dala camera has

I_ dvailableness |
|

POINT

» This item is displayed only when using an all-in-on camera.

» For an all-in-one camera, 3D coordinate setting parameters are provided as factory
default.
When using an all-in-one camera, specify whether to use data inside the camera as 3D
coordinate setting parameters.

Table: 3D Setting - 3D Coordinates (3D Camera Image Input)

Iltem SR HEILE Description
[Factory Default] P

The data camera has When using an all-in-one camera, specify
whether to use data inside the camera as 3D
coordinate setting parameters.

Availableness [Checked] The data inside the camera is used as 3D
coordinate setting parameters.

Unchecked The newly obtained data is used as 3D coordinate
setting parameters.
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1.3 3D Camera Image Input

4 Set the "Optical condition setting” and "Sampling condition" as necessary.

gt ical canditian aclling

Focal length of leng:

Photogrsphine ring:

—_—

ceamel Ing condlitlon
Gampling soink:

Repet il lon Fréquency®

j?iﬂ"ide} .vl
[

Table: 3D Setting - 3D Coordinates (3D Camera Image Input)

Iltem

Set Value
[Factory Default]

Description

Optical
condition setting lens

Focal length of

1.0 t0 999.9
[16.0]

Set the focal length of the camera
lens.

ring

Photographing

[0.0] to 999.9

Set the photographing ring of the
camera.

Sampling
condition

Sampling point

= 5x5

= 7x7

= 9x9

=11 x11

= [7x 7 (Wide)]
= 9x 9 (Wide)

Select the number of sampling
points for sampling
measurement. Unit is n points x n
points.

Set up [3D coordinates] in the
whole field of view.

The correspondence between the
field of view and sampling points
are shown below:

(Field of view: Sampling point)
35mm:5x5

45mm:7x7

55mm:9x9

65mm : 11 x 11

75mm : 7 x 7 (Wide)

95mm : 9 x 9 (Wide)

Repetition
frequency [10]

1t0 99

Set the number of sampling
measurements performed per
surface.

Set [1] for environment with
frequent vibrations.

5 Select "Available" for "position Z spec." in the "Sampling" area.

ciampl ine

Mo, | Speciticat ion| Position Z

Rampl ing weaxor emenl

Pasition 7 aprc.t ‘ @.’n’nllnhrﬁ)o Mathing
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1.3 3D Camera Image Input

6 Place the calibration target on the reference surface (Omm point).

Calibration target

/

7 Tap [Sampling measurement].

Bumpl ing
b, | Smecitication | Pasition 2

Posltlon 2 epec.: (@ hvallable (T MNothing

Saepling meagursment | |

The Sampling Measurement window is displayed.

8 Tap [Add].

oxltlon I spec.:

Fasitian 22

Canzal ‘
\

The sampling result is displayed in [Sampling]. ‘

9 Set the calibration target in the spacer.

Calibration target

Spacer
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1.3 3D Camera Image Input

POINT

» The height will be 10mm when the calibration target is set on the concaved side of the
spacer. The height will be 20mm when the calibration target is set on the other side of the
spacer. Adjust as necessary.

Calibration target

/

1°;H—|=|—I\ D e B

Spacer

10 Tap [Sampling measurement].

ciampl ing

ho. | Seecification | Position Z

Pasition 7 aprc.t @I Avallahle O Mathing
( Sampline meaxuremenl D |

The Sampling Measurement window is displayed.

77 Tap[...] for "Position Z" to set the spacer height ("20" or "10") and tap [Add].

salblon I spoe.t

Fosition 22 ] ;-n_en

@ Ganenl ‘
POINT

» When entering height information, assume that the direction toward the camera is +.

The sampling result is displayed in "Sampling".

12 Tap [3D coordinates parameter making] in the "3D coordinate parameter" area.

I coordinates parameter
hecurasy [ma] @ VT

( 3D epordinatea paramelor moking D
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1.3 3D Camera Image Input

POINT

» This button is disabled if there is only one sampling data in [Sampling].

3D coordinate setting is performed and the result is displayed as a message.
When 3D coordinate setting is successful, a value is displayed in "Accuracy".

[ coord|nates poramcter
‘ Accurdcy [ma]s n.l'l??fD

40 coordinales parameter making l

POINT

Accuracy
» Assuming the actual height at the reference surface is Z0, and the height calculated with
3D coordinate setting (calibration) parameter is Z, the accuracy is expressed with the
formula below:
Accuracy = max{|Z(i)-Z0(i)|} (i: all the sampling points)

13 Repeat the Steps 2 to 12 when performing 3D measurement switching between
Camera0+1 and Camera2+3.

POINT

» If information other than calibration target is in the field of view and sampling measurement is
unsuccessful, adjust the sampling range with [Region setting].
"1.3.9 [3D Setting: Region Setting (3D Camera Image)]" (—pg.44)

Measurement when the Measured Object cannot be Placed Horizontally

Take samples at several points while moving the calibration target without specifying [Position Z].

1 Tap [3D setting] in the "Item tab" area (top) and tap [3D coordinates] in the
"ltem tab" area (bottom).

\ Cameral Camsrsl GCamerad Camerad | A =att ing I

30 coordinales ' arld coordinales] Resion sekling |Pallern |it||li||8|
|

2 Select the combination of cameras to use in the "Set camera number" area.

et camery number

"1.3.1 Setting [3D Camera Image Input]" (=pg.5)
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1.3 3D Camera Image Input

3 When using an all-in-one camera, uncheck "Availableness" of "The data
camera has".

For an all-in-one camera, calibration is already set as factory default. Reset the calibration if the

precision is insufficient.

The dota camera hos

l [] Avallobleness l

POINT

» This item is displayed only when using an all-in-on camera.

» For an all-in-one camera, 3D coordinates setting parameters are provided as factory
default.
When using an all-in-one camera, specify whether to use data inside the camera as 3D
coordinates setting parameters.

Table: 3D Setting - 3D Coordinates (3D Camera Image)

Item el velle Description
[Factory Default] P

The data camera has When using an all-in-one camera, specify
whether to use data inside the camera as 3D
coordinate setting parameters.

Availableness [Checked] The data inside the camera is used as 3D
coordinate setting parameters.

Unchecked The newly obtained data is used as 3D coordinate
setting parameters.

4 Set the "Optical condition setting" and "Sampling condition" as necessary.
However, set the "Repetition frequency" for the "Sampling condition" area to
""",
Set the other settings according to the environment. See the Step 4 of " Measurement when the
Measured Object can be Placed Horizontally" (=pg.35) for the description of each item.

5 Select "Nothing" for "position Z spec." in the "Sampling" area.

fhampl ing
Ho. | eocification | Pazition 2

Fosilion Z spec.; Dﬁvoilahl!'@ﬂulinin: '

Sawpling msasuraannl ]

6 Place the calibration target as horizontal as possible on the point to be the
reference surface (Omm point).
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1.3 3D Camera Image Input

7

170

71

Tap [Sampling measurement].

fhampl ing
Ho. [ Zencifieation | Pasition 7

Fosilion 2 spec.: () Available Q}Huu.i.-;

( Snmpling mrasurasant ] '

I

The Sampling Measurement window is displayed.

Tap [Add].

axltlon I zpec.:

Add ’ Caneal ‘

The sampling result is displayed in "Sampling".

With the calibration target tilted to the "right", "left", "forward", and "backward" at
a height similar to the Step 6, repeat the Steps 7 and 8 for each direction.
Tilt so that the height is about the thickness of the spacer (2cm).

The dotted lines indicate the reference surface

Change the position of the calibration target (distance from camera) and repeat
the Steps 7 and 8 once more while it is "horizontal", and tilted "right", "left",
"forward", and "backward".

Tap [3D coordinates parameter making] in the "3D coordinate parameter" area.

I coordinates parameter
hecurasy [ma] @ VT

( 3D epordinatea paramelor moking “
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1.3 3D Camera Image Input

POINT

» This button is disabled if there is only one sampling data in "Sampling".

3D coordinate setting is performed and the result is displayed as message.
When 3D coordinate setting is successful, a value is displayed in "Accuracy".

[ coordinates poramcier
‘ Accuracy [ae]: I'I.I'I??fD

30 esordinales parameler makine I

POINT

Accuracy
» Assuming the actual height at the reference surface is Z0, and the height calculated with
3D coordinate setting (calibration) parameter is Z, the accuracy is expressed with the
formula below:
Accuracy = max{|Z(i)-Z0(i)|} (i: all the sampling points)

12 Repeat the Steps 2 to 11 when performing 3D measurement switching between
Camera0+1 and Camera2+3.

POINT

» If information other than calibration target is in the field of view and sampling measurement is
unsuccessful, adjust the sampling range with [Region setting].
"1.3.9 [3D Setting: Region Setting (3D Camera Image)]" (—pg.44)

1.3.8 [3D Setting: World Coordinates (3D Camera Image)]

Create a conversion parameter by photographing calibration target and performing sampling
measurement at several points. Use this parameter to convert the [Measurement] in the image
photographed with the camera to actual dimensions in the world coordinate (spatial coordinate).
The method of the measurement using a white circle outline at the center of the calibration target is
described below.

1 Tap [3D setting] in the "ltem tab" area (top) and tap [World coordinates] in the
"ltem tab" area (bottom).

Chameral I Camersl | Cameral Camsras I 20 aelling '

30 gourdinales buqld uuur\lirllluJ Region sebling |Pellern lighling
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1.3 3D Camera Image Input

2 In the "Sampling condition" area, tap [...] for "Repetition frequency" and enter a

value.
For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

Table: 3D Setting: World Geometric Transformation (3D Camera Image Input)

Iltem Set Value Description
[Factory Default] P
Repetition frequency 1 to 99 Set the number of sampling measurements performed
[10] per surface.

Set [1] for environment with frequent vibrations.

r&lr\l Ing condil ion

Hepel iLion |requency: |

3 Photograph the calibration target with the camera.

The relatively large white circle outline printed at the center of calibration target is the sampling

target.

4 In the "Point" area, tap [Measure].

Paint
Mo, [ Worid geosetric Lransforsstion

[(C=2)

The circle at the center of calibration target is measured with each camera. Coordinate calculation
is performed based on the measurement result.

The Coordinate Setting window is displayed. The measurement coordinates and world
coordinates are displayed in the Coordinate Setting window.

POINT

» If the center circle cannot be found correctly, it may be easier to find if you measure after
enclosing the center circle in an area that is inside all cameras in the Region setting.

5 Change the world coordinate (spatial coordinate) as necessary and tap [OK].

Hoaaure ¥ & <1,2380 [ma]
Measure 1 3 =13.833% [ma]
Measurs I 2 B.8420 [mnl
Rorld ¥ : m_} [wn]
Barld ¥ @ m_] [nm]
Yorld Z : [ 00000/ [ssl
(13 ’ Cancel

Point coordinate is displayed at "Point".
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1.3 3D Camera Image Input

6 Move the calibration target and repeat the Steps 4 and 5 twice.

Register three points for "Point".

#aind

IHn. [ #orid caomatric ={nraat lon
1] Ln.onnm,n.oeEn, o.uonn )
| (xn.0000, 0 @800, 0.0000)
Z (30.0000,0.0000,0.0000)

Faramstar making

POINT

» To delete a registered point, select the point to delete from the list and tap [Delete].

7 After three points (No. 0 to 2) are entered in "Point", tap [Parameter making].

o i nk

LG | World grometric Eransformation
[] Lo.ooon, 0. o9, 0. 0000)
1 (200000, B 0o0e, 0. 0000)
3 (oo ooy, ooooen, 0. 0000)

( Farameter making | I |
—_ —_— )

POINT

» This button is enabled only when three points are registered for "Point".

Parameter creation is performed. The result is displayed as a message.
When parameter creation is successful, a value is displayed in "Parameter".

1.3.9 [3D Setting: Region Setting (3D Camera Image)]

Set the measurement area for 3D coordinate setting and world geometric transformation.

1 Tap [3D setting] in the "ltem tab" area (top) and tap [Region setting] in the "ltem
tab" area (bottom).

2 Tap [Edit].

Figuras |
Reclangl= Edit

The "Figure setting" area is displayed.
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1.3 3D Camera Image Input

3 Specify the measurement range using the Drawing Tools.
"1.9 Setting Figures" (=pg.25), of "User’s Manual"

Figures |
Hectangle

ala[x[a) |

4 In the "Figure setting" area, tap [OK].

The measurement range is registered and displayed in the "Image display" area.

1.3.10 [3D Setting: Pattern Lighting (3D Camera Image Input)]

Set the lighting of all cameras connected to the controller.

1 Tap [3D setting] in the "ltem tab" area (top) and tap [Pattern lighting] in the "ltem

tab" area (bottom).

Gameral [T | Camaral 1 Tamerad G ah =atting D

30 coordinales World coordinsbes] Region lEll'rll:GF‘uHerrl li:hLiuB

/'

2 Make setting for the lighting.

To have continuous lighting
Tap [Continuous lighting].

el camtra number
Camaras @ 041 -

“ Conl inuwous | Tght ing | I

The lighting setting of all connected cameras changes their power of lighting to 50%.
A [Continuous lighting] message is displayed.

POINT

» No other operation can be performed during continuous lighting.

To cancel continuous lighting
Tap [Stop].

Light Ing

The lighting of all connected cameras return to default lighting setting (50% power lighting

setting is canceled).
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1.3 3D Camera Image Input

1.3.11 CameralLighting Combination and Available Functions

The functions that can be set in [3D Camera Image Input] differ depending on the combination of your

camera and lighting.

Table: Cameral/Lighting Combination and Available Functions

Camera and Lighting Available Functions
Camera setting Screen adjustment
Camera Peripheral - - —
Shutter, gain STGOUT White balance Lens Lighting

FZ-SC - OK OK OK

Flashlight unit OK OK OK OK
FZ-SZC15 - OK OK OK OK
FZ-SZC100
FZ-SLC15 - OK OK OK OK OK
FZ-SLC100
FZ-SC2M - OK OK OK

Flashlight unit OK OK OK OK
FZ-S - OK OK

Flashlight unit OK OK OK
FZ-S2M - OK OK

Flashlight unit OK OK OK

OK: Available

1.3.12 Additional Description

Position Compensation and 3D Camera Image Input

When creating a scene, if a [3D Camera Image Input] unit is positioned after a [Position Compensation]
unit, that [Position Compensation] unit will be cancelled, which will cause the image of the
measurement object to be restored to its former state before the scrolling is applied.

I D30 Gamers Image Inpiat

..... T Moibion Caampesnzst on

L]

n. |

[ P Fire Matching

"
/T (230 Coamern lnnga gt Position compensation of unit 1 is

1 canceled and returns to the position

e === s before position compensation.
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1.3 3D Camera Image Input

About Frame Images and Field Images

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 of which is called the frame image.
Field read is to read half of the interlaced scanned lines of the image, the result of which is called the

field image.
Odd scan lines Even scan lines
Field Image
_____
AR —uwenwenw| |Mage with every other line

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

Frame Image

. Two field images are composed
Resolution:512(+H) x 484(v) | OMRON | 17 2 C e o e
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1.4 3D Camera Switching

1.4 3D Camera Switching

This processing item is for 3D measurement only.

Used for the following case

*  When using two pairs of cameras (four cameras in total) to make stereo measurements and you want
to switch to images from other cameras than the camera combination specified in [3D Camera Image
Input] within a scene.

)

|: Camera
|: Camera
N Select cameras
[Camera____ -
/’
R
|: Camera

N

Important

» 3D Camera Switching cannot be used while in 3-camera mode.
» When switching from a monochrome camera to color camera, reconfigure the settings in the following
units.

1.4.1 Setting up [3D Camera Switching]

1 In the Edit Flow window, tap [3D Camera Switching].
The Procltem Setting window is displayed.
"1.2.4 Procltem Setting Window" (=pg.12), of "User’s Manual"
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1.4 3D Camera Switching

2 Inthe "Camera select" area, tap [ ¥] for "Camera No." and select a camera
combination to be used for the measurements.

camera &6 lact N\
Fﬁnlnm Ma. @ Gamara 041
J
Table: 3D Camera Setting (3D Camera Switching)
. Set Value o
Setting Iltem [Factory Defaul] Description
Camera No. * [Camera 0+1] The "Image display" area will display images from

» Camera 2+3 each camera.

* When Camera 0+1 is selected
Left side: Camera 0
Right side: Camera 1

* When Camera 2+3 is selected
Left side: Camera 2
Right side: Camera 3

3 Tap [OK].

After confirmation, the Procltem Setting window will be closed.
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Chapter 2 - Image Compensation

This chapter describes how to apply the pre-treatment that
makes the measurement easier, and fit the position of
measured parts on the input image for the precise

measurement.
21  Filtering ... . 2
2.1 Position Compensation . ............. ... ... .. . ... 1
22 ColorGrayFilter ......... ... . 8



2.1 Filtering

2.1 Filtering

Process the images acquired from cameras in order to make them easier to be measurement.

Used for the following case

»  When cutting the unnecessary background images, leaving only what needs to be measurement

Before Filtering After Filtering

*  When noise shall be removed

Before Filtering After Filtering

*  When other edges have been extracted, you still cannot see the marked edge clearly.

Before Filtering After Filtering

BARRRERE B

Important

» The filtering cannot be used for 3D measurement.



2.1 Filtering

List of Filtering Items

Table: List of Filtering Items

ltem Name Description

Filtering parameters Images acquired from the camera are processed to make them easier to be measured.

There are nine filtering processing methods: [Weak smoothing], [Strong smoothing],
[Dilate], [Erosion], [Median], [Extract edges], [Extract horizontal edges], [Extract
vertical edges], and [Enhance edges].

"2.1.2 [Filtering Parameter (Filtering)]" (=pg.4)

Region setting Specify a region to which to apply filtering.

Instead of measuring the entire input image, narrowing the measurement region
shortens the processing time.
"2.1.3 [Region Setting (Filtering)]" (=pg.8)

211 Set up "Filtering"

Follow the below steps to set up Filtering.

POINT

Operations of the Procltem Setting window

» For the basic operations of the Procltem Setting window, see "1.7 Operations of Procltem Setting
Window" (=pg.23), of "User’s Manual".

7

In the Edit Flow window, tap [Filtering].
The Procltem Setting window is displayed.
"1.2.4 Procltem Setting Window" (=pg.12), of "User’s Manual"

In the "Item tab" area, tap [Filter param] and set up the filtering parameters.
See "2.1.2 [Filtering Parameter (Filtering)]" (=pg.4)

In the "ltem tab" area, tap [Region setting] and specify the target region.
See "2.1.3 [Region Setting (Filtering)]" (=pg.8)

Tap [OK].

After confirmation, the Procltem Setting window will be closed.

Perform a measurement test.
"5.1 Test Measurement before Actual Operation" (=pg.2), of "User’s Manual"

Verify measurement results.

"6.2 Display of the RUN Window" (=pg.3), of "User’s Manual"
When NG is displayed, please verify measurement results and make Adjust if necessary.




2.1 Filtering

2.1.2 [Filtering Parameter (Filtering)]

Treat the images that you get from the camera in order to make them easier to be measurement.

There are nine filtering processing methods: [ Weak smoothing], [ Strong smoothing], [Dilate], [Erosion],
[Median], [Extract edges], [Extract horizontal edges], [Extract vertical edges], and [Enhance edges].
Positioning the cursor will allow you to the image that has been pre-processed. Please confirm and select
the pre-processed image.

1 Inthe "ltem tab" area, tap [Filter param].

£ In the "Display" area, tap [Change display] to switch between two types of
camera images.

lapluy

Fresze Change dlaploy

The displayed contents of the "Image display" area will be switched.

Table: Filtering Parameter (Filtering) - Display

Item Set Value Description
[Factory defaults] P
Display Through The latest image is continuously input from the camera and is displayed.
[Freeze] The image that has been scanned during the immediately preceding
measurement is displayed. The image is updated each time a measurement is
made.

3 Inthe "Target" area, select the target image for filtering.

Targel

@Calura image C]Fruv.ul:il image

The displayed contents of the "Image display" area will be switched.

Table: Filtering Parameter (Filtering) - Target

Item Sl Description
[Factory defaults] P
Target [Camera image] Filtering is applied to the images input from the camera that were set up before
this unit ([Filtering]) of the scene. Preprocessing disabled.
Prev. unit image Filtering is applied to the images which have been processed in the [Position
Compensation] and [Filtering] units that were set up before this unit
([Filtering]) of the scene.




2.1 Filtering

4 |n the "Filtering order" area, select the sequence in which to apply filtering.

Fillering erder

@ Fillering—B0sg ) BGZ—Fillering

Filtering is performed according to your settings, and the filtered result is displayed in the "Image
display" area.

Table: Filtering Parameter (Filtering) - Direction

Item Sl Description
[Factory defaults] P
Filtering * [Filtering = BGS ] Select the sequence of background removing/Filtering.
order * BGS - Filtering

5 In the "Filtering setting" area, set up "Filtering" and "Filter size".

ltering seiling
Filtaring : IFIFF El

Filtar siza @ [N OB x5

Table: Filtering Parameter (Filtering) - Filtering Setting

Item =2 Vel Description
[Factory defaults]
Filtering * [OFF] Select available Prev. re-meas. types.
* Weak smoothing For Filtering options and application examples, see " Filtering
+ Strong smoothing options and examples" (=pg.6)
* Dilate
= Erosion
* median

+ Extract edges

= Extract vertical edges

+ Extract horizontal edges
+ Enhance edges

Filter size - [3x3] Choose to use several surrounding pixels or not.
* 5x5 With the larger mask size, the filtering can find more variation
from neighboring pixels.

6 In the "BGS levels" area, specify the [Upper] and [Lower] limit values to
suppress unnecessary background noise.
While looking at your image, specify the upper and lower limits for BGS levels.
For setting values, see " Background suppression" (=pg.8)



2.1 Filtering

You can use the slider

Drag the slider up or down.

For fine-tuning, tap the buttons at both ends of the slider.

BlLE levels

803 levels &

MINH MAK
[—H —=
] |
i T
=)

To input value directly

Tap [...] for "BGS levels" and input a value.

For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

BLE levels

B3 levels @

ER

)

For the subsequent operations, see "2.1.1 Set up "Filtering"" (=pg.3).

Filtering options and examples

Treat the images that you get from the camera in order to make them easier to be measurement.

Table: Types of Filtering (Filtering)

Types of Filtering

The problems to be treated

Filtering Description

Example

Weak smoothing
Strong smoothing

Small flecks on the
measurement object

This filtering makes the flecks
less visible.

Stable Searching

Dilate Dark noise exists This filtering removes noise by Noise removing of

enlarging brighter area. measurement
- - - - - - - objects

Erosion Brighter noise exists This filtering removes brighter
noise by shrinking brighter
area.

Median Small flecks on the This filtering keep the profile Edge Position

measurement object and weaken flecks. (no accuracy is
reduced)




2.1 Filtering

Table: Types of Filtering (Filtering)

Types of Filtering

The problems to be treated

Filtering Description

Example

are difficult to be found

Extract edges Due to a comparatively This filtering measures
lower image contrast, defects boundary line of the image
are difficult to be found (light and shade).

Extract vertical Due to a comparatively This filtering measures vertical

edges lower image contrast, defects boundary line of the image
are difficult to be found (light and shade).

Extract horizontal Due to a comparatively This filtering measures

edges lower image contrast, defects horizontal boundary line of the

image(light and shade).

Defects measuring

Enhance edges

The measurement object is
blurry (due to changes such
as lighting fluctuation).

This filtering makes boundary
lines between the lights and
darks of the image
understandable.

Edge positioning

Notes about Filtering Setting

If filtering is applied to the image, the area around the image frame will become unstable. When the

[Filtering] processing item has been set up in the scene, ensure that the measurement range to be set up

in other processing items should not include the area around the image frame.

The width to be measurement will depend on the mask size.

» Filtersize: 5x 5

Set up to make 2-pixel width of the image frame not to be included in the measurement range.

» Filter size: 3 x 3

-

The Measurement region is set within the
range with 2-pixel width apart from borders
in screen(within the dotted line frame)

The 2-pixel area adjacent to the image

Measurement region.

frame(the gray area)is not included in the

Set up to make 1-pixel width of the image frame not to be included in the measurement range.

—>

The Measurement region is set within the
range with 1-pixel width apart from borders
in screen(within the dotted line frame)

The 1-pixel area adjacent to the image

Measurement region.

frame(the gray area)is not included in the

When you use a partial-scan camera to delimit the image reading range

Make it not include the area around the image frame by proper set up.




2.1 Filtering

The width that will not included in the image reading range is the same as the above (in the following

figure. Filter size:5 x 5). Background

The measurement region is set within
the range with 2-pixel width apart from
borders in screen(the dotted line)

* """" The 2-pixel area adjacent to the image
frame(the gray area)is not included in
the measurement region.

—a

Image read

Background suppression

The parts below [Lower] and above [Upper] will be set to the lower and upper limits of the brightness,
respectively.
Example)lower limit: 100 upper limit: 220

Measurement object Temperature of Measurement object

| Upper limit: 2208

‘ Lower limit: 100m ‘

|
| [Image after Background

Background Background concentration supression]

Only images with a density ranging 100 to 220 could become measurement objects.

For the subsequent operations, see "2.1.1 Set up "Filtering"" (=pg.3).

2.1.3 [Region Setting (Filtering)]

Use a rectangle to specify a measurement region for [Filtering].
1 In the "ltem tab" area, tap [Region setting].

2 When a measurement region is already registered, tap [Edit].

Flgurey I
Rectanzls

The "Figure setting" area is displayed.

When no measurement region is registered, go to Step 3.



2.1 Filtering

3 Specify the measurement region using Drawing Tools.
"1.9 Setting Figures" (=pg.25), of "User’s Manual"

Flguras |
Rectangle Bl

B ® e -

4 In the "Figure setting" area, tap [OK].

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

For the subsequent operations, see "2.1.1 Set up "Filtering"" (=pg.3).

2.1.4 When Using Measurement Results Externally (Filtering)

External Reference List

The data types and their numbers that are available to refer from other processing units and external
devices are shown below. For the input method, see "Input Format" in the "Chapter 10 - How To
Connect & Communicate With External Devices" (=pg.1), of "User’s Manual".

Table: Filtering-Measured Data Overview
No. Data Name Set/Get Data Range

0 Judge Get only 0: No judgement (unmeasured)
1: Judgement result OK
-1: Judgement result NG

120 Target Set/Get 0: Camera image
1: Prev. unit image
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Table: Filtering-Measured Data Overview

No.

Data Name

Set/Get

Data Range

121

Filtering

Set/Get

OFF

: Weak smoothing

: Strong smoothing
Dilate

: Erosion

Median

: Extract vertical edges

: Extract horizontal edges
: Extract edges

: Enhance edges

XD AW~ O

122

Direction

Set/Get

(=}

: Filtering = BGS
: BGS - Filtering

—_

123

Filter size

Set/Get

0:3*3
1:5%5

124

Lower limit for BGS levels

Set/Get

0to 255

125

Upper limit for BGS levels

Set/Get

0 to 255

10
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2.1 Position Compensation

2.1 Position Compensation
T

The position deflection of measurement objects can be corrected using measured values saved by other
processing units. By comparing the measured coordinate with the reference coordinates, which were
read from the previous unit, the image is scrolled by the amount of that difference.

Used for 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, thus eliminating the need to replace the

measurement object.

Example) Using the searched position to perform position compensation

L\)/Ig:ztjrement G1 -A67

0.
< Camera Image Input >

1

< Search >

2. Use the measurement values (searched
- : measurement coordinate of X and Y) of

CPosmon Co.mpensatlon>— the previous unit to modify the position

' of the measurement object




2.1 Position Compensation

Other Processing items combined with Position Compensation

In [Position Compensation], the position is corrected according to the measured values (coordinates)
from the previous unit. By combining the following processing items, the result of Position

Compensation will be better.

Table: Processing ltems Combined with Position Compensation

Processing Unit Type Processing Item Name
Processing unit that performs search or matching "3.2 Search" (=pg.1)
(called "Search Unit" hereafter.) "3.3 Flexible Search" (=pg.1)

"3.13 ECM Search" (=pg.60)
"3.8 Circle Angle" (=pg.136)

Processing unit that measures the edge position "3.4 Edge Position" (=pg.1)

(the following called "Edge position Unit".) "3.17 Scan Edge Position" (=pg.120)
Processing unit to detect the center of gravity "3.10 Gravity and Area" (=pg.18)
(Hereafter referred to as "processing unit for gravity "3.11 Labeling" (=pg.34)

center detection".)

Important

» When the position compensation method ([Scroll method]) is set to [1 unit scroll] or [2 unit scroll],
scrolling will not be correctly performed if units other than the above unit(s) are used immediately
before the [Position Compensation] unit within the scene.

"2.1.3 [Scroll method (Position Compensation)]" (- pg.4)

» For Processing ltems that are used in combination with [Position Compensation], set [Calibration] to

"OFF" in [Output parameter].

2.1.1 Setting up [Position Compensation]

Set up [Position Compensation] using the following steps:

POINT

Operations of the Procltem Setting window
» For the basic operations of the Procltem Setting window, see "1.7 Operations of Procltem Setting
Window" (= pg.23), of "User’s Manual".

1 In the Edit Flow window, tap [Position Compensation].
The Procltem Setting window is displayed.
"1.2.4 Procltem Setting Window" (=pg.12), of "User’s Manual"

2 In the "ltem tab" area, tap [Scroll method] and specify the position

compensation method.
"2.1.3 [Scroll method (Position Compensation)]" (=pg.4)

3 Inthe "ltem tab" area, tap [Region setting] to specify the measurement region.
"2.1.2 Region Setting (Position Compensation)" (=pg.3)



2.1 Position Compensation

4 Tap [OK].

After confirmation, the Procltem Setting window will be closed.

5 Perform a measurement test.
"5.1 Test Measurement before Actual Operation" (=pg.2), of "User’s Manual"

6 \Verify measurement results.
"6.2 Display of the RUN Window" (=pg.3), of "User’s Manual"
When NG is displayed, please verify measurement results and make Adjust if necessary.

2.1.2 Region Setting (Position Compensation)

Use the rectangle to set up the measurement region for [Position Compensation].
1 In the "ltem tab" area, tap [Region setting].

2 When a measurement region is already registered, tap [Edit].

Fleuren | ) |
Feclangle EdlL

The "Figure setting" area is displayed.

When no measurement region is registered, go to Step 3.

3 Specify the measurement area using Drawing Tools.
"1.9 Setting Figures" (=pg.25), of "User’s Manual"

Mg_lﬂz-_! ‘

4 In the "Figure setting" area, tap [OK].

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

For the following operation, see "2.1.1 Setting up [Position Compensation]" (=pg.2).



2.1 Position Compensation

2.1.3 [Scroll method (Position Compensation)]

Set up the scroll method for position deflection.
1 In the "ltem tab" area, tap [Scroll method].

2 In the "Setting" area, tap [ ¥ ] for "Method" and select the scrolling method.

faab b ing

\
et hod : (: unit acrall ED

[ ¥ith retation

Tource immge

() Cemeran image @ Frev image

Interpolation 3

@ Nona 1Bl | Inear

Table: Scroll Method (Position Compensation) - Setting - Type

Setting Processing Item

[Factory defaults] Description

[1 unit scroll] This item performs a scroll by referring to the coordinates of the [Search]

or [Edge Position] unit (Note 1) preceding the [Position Compensation]
processing unit itself.

Moves the image position by the differential value between the reference
and measurement Coordinate of the referring Search Unit or Edge
Position Unit.

2 Unit scroll This item performs a scroll by referring to the coordinates of the
antepenultimate [Search] or [Edge Position] unit (Note 1) and the [Search]
or [Edge Position] unit preceding the [Position Compensation] processing
unit itself.

Calculation Set up any Scroll method if you like. Set up reference and position.
This can be performed behind any Unit for routine measurement.

Reset scroll This item displays Image Input related images such as [Camera Image
Input] and [Camera Switching]. With [Position Compensation] already
performed, performing "Reset scroll" will restore the position to its state
before the [Position Compensation].

With [Filtering] or [Color Gray Filter] already performed, performing
"Reset scroll" will restore the image to its state before applying the filters.

[Note 1]: For Search units and Edge Position units, see " Other Processing items combined with Position
Compensation" (=pg.2).

When you choose the [1 Unit scroll] or [2 Unit scroll],
Not only the X and Y axes but also the rotation angle should be position-modified.

For the Obtain Angle, you can also check the [With rotation] option to correct the position.

el line
Helhod @ IV unit serall ;I

[« #iih rotation
Sourge image :

When you choose the "Calculation" option
The "With rotation" option cannot be set up. Continue to step 3.




2.1 Position Compensation

When you choose "Reset scroll"
The following operations will not be necessary.
For the following operation, see "2.1.1 Setting up [Position Compensation]" (=pg.2).

3 For "Source image" in the "Setting" area, select the image type to which to
apply scrolling.
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Table: Scroll method (Position Compensation) - Setting - Scroll target

Setting Processing ltem Description
[Factory defaults] P

Camera image Scrolling is applied to the images that are input from the camera set up
before this unit ([Position Compensation]) of the scene.
Preprocessing disabled.

[Prev. image] Scrolling is applied to the images which have been processed in the
[Position Compensation] and [Filtering] units that are set up before this
unit ([Position Compensation]) of the scene.

4 For "Interpolation" in the "Setting" area, specify whether to perform interpolation
for scrolling.
Interpolation is the process to obtain the curve that joins more than one point, which can be set up

in any Scroll.
Performing interpolation will allow you to improve the accuracy of Position Compensation.

faab b ing
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Table: Scroll method (Position Compensation) - Setting - Interpolation
Set Value Description
[Factory defaults] P
[None] Only pixels can be moved.
Bilinear This option joins more than one point with a line in order to find a desired
approximate value. The image will become more smoothing.

When you choose the "1 Unit scroll" or "2 Unit scroll" as the set up method,
The following operations will not be necessary. For the following operation, see "2.1.1 Setting up

[Position Compensation]" (=pg.2).



2.1 Position Compensation

When you choose the "Calculation" option

Set up the reference and position. Continue to step 5.

5 Using expression, specify the "Reference" and "Position" which are used to

determine the Position Compensation.
Differences between the respective values in the "Reference" and "Point" areas give the amount

of scrolling to be performed.
1. Tap the [...] button on the right side of each item.

fhalarancs
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The Setting Expression window appears.
2. Specify an expression.
For how to specify an expression, see "4.1.4 Structure and Creation of Expression" (=pg.5).

For the following operation, see "2.1.1 Setting up [Position Compensation]" (=pg.2).

2.1.4 When Using measurement Results Externally (Position

Compensation)

Value Available in Expression

When this processing unit is selected in the "Unit" area of the Setting Expression window, the

measurement items available in expressions are displayed in the sub-menu.

The measurement items displayed in the sub-menu are explained below.

For set up information about the Expression, see "4.1.4 Structure and Creation of Expression" (=pg.5).

Table: Values Available in Expression (Position Compensation)

Measurement items Character string Description
Judge JG Judgement result
Scroll X DX Scroll X
Scroll Y DY Scroll Y
Scroll 6 DT Scroll 6
Measured value X Measured value X Coordinate
Measured value Y Measured value Y Coordinate
Measured 6 TH Angle
Reference X SX Reference X Coordinate




Position Compensation

Table: Values Available in Expression (Position Compensation)

Measurement items

Character string

Description

Reference Y

SY

Reference Y Coordinate

Reference 6

ST

Reference angle

External Reference List

The data types and their numbers that are available to refer from other processing units and external

devices are shown below. For the input method, see "Input Format" in the "Chapter 10 - How To

Connect & Communicate With External Devices" (=pg.1), of "User’s Manual".

Table: External Reference List (Position Compensation)

No. Data Name Set/Get Data Range
0 judgement result Get only 0: Unmeasured
1: OK
-1: NG
5 Scroll X Get only -99999.9999 to 99999.9999
6 Scroll Y Get only -99999.9999 to 99999.9999
7 Scroll 6 Get only -999.9999 to 999.9999
8 Position X Get only 0 to 99999.9999
9 Position Y Get only 0t0 99999.9999
10 Measure 6 Get only -360 to 360
11 Reference X Get only -99999.9999 to 99999.9999
12 Reference Y Get only -99999.9999 to 99999.9999
13 Reference 6 Get only -999.9999 to 999.9999
120 Interpolation Set/Get 0: None
1: Linear
121 Scroll method Set/Get 0: 1 unit scroll
1: 2 unit scroll
2: Expression
3: Reset scroll
122 Scroll target Set/Get 0: Camera image
1: Prev. unit image.
123 With rotation Set/Get 0: no Turn
1: Turn




2.2 Color Gray Filter

2.2 Color Gray Filter

This processing item converts color image input from a color camera to a monochrome image by
passing it through a filter.

The available filters are "Primary color filter (RGB)", "Complementary color filter (CMY)", "Brightness
filter", and "HSV method filter."

POINT

» The processing items after [Color Gray Filter] are the same as when a monochrome camera is
connected.

Used for the following case

» To convert a color image to a monochrome image with a specific color enhanced

Example) To obtain a monochrome image with the dark red area enhanced

Important

» The color gray filter cannot be used for 3D measurement.



2.2 Color Gray Filter

List of Color Gray Filter Items

Table: List of Color Gray Filter ltems

ltem Name Description

Filter setting This item sets the filter.
"2.2.2 [Filter Setting (Color Gray Filter)]" (=pg.9)

2.21 Setting up the [Color Gray Filter]

The setting procedure for Color Gray Filter is as follows:

POINT
Operations of the Procltem Setting window

» For the basic operations of the Procltem Setting window, see "1.7 Operations of Procltem Setting
Window" (=pg.23), of "User’s Manual".

1 In the Edit Flow window, tap [Color Gray Filter].
The Procltem Setting window is displayed.
"1.2.4 Procltem Setting Window" (=pg.12), of "User’s Manual"

2 Inthe "ltem tab" area, tap [Filter Setting] to set.
"2.2.2 [Filter Setting (Color Gray Filter)]" (=pg.9)

3 Tap [OK].

After confirmation, the Procltem Setting window will be closed.

4 Perform a test measurement.
"5.1 Test Measurement before Actual Operation" (=pg.2), of "User’s Manual"

5 Verify measurement results.
"6.2 Display of the RUN Window" (=pg.3), of "User’s Manual"
When "NG" is displayed, verify measurement results and make adjustments if necessary.

2.2.2 [Filter Setting (Color Gray Filter)]

Set the filter.



2.2 Color Gray Filter

1 Inthe "ltem tab" area, tap [Filter Setting].

2 In the "Display" area, tap [Change display] to switch between two types of

camera images.

lapluy

Fresze

Change dlaploy

Display in the "Image display" area will be switched.

Table: Filter Setting (Color Gray Filter) - Display

Setting Set Value Descriotion
ltem [Factory Default] P
Display Through This option continuously inputs and displays the latest image
from the camera.
[Freeze] This option displays the image that has been input during the last
measurement. The image is updated every measurement.

3 Select the type of filter in the "Filter kind" area.

Table: Filter Setting (Color Gray Filter)

. Set Value -
Setting ltem [Factory Default Description
Filter kind [RGB filter] Specify the color extraction range with R, G, and
B.
HSV filter Specify the color extraction range with hue and
saturation.

4 Set the filter with each filter type.
« "RGB Filter" (»pg.10)
« " HSV Filter" (=pg.11)
For the subsequent operations, see "2.2.1 Setting up the [Color Gray Filter]" (=pg.9).

RGB Filter

1 Select [RGB filter] in the "Filter kind" area.

iller kind

W RGE 1iller

C HEY fllter

10




2.2 Color Gray Filter

2 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.
For RGB Gain, tap [...] of each item and enter a value. The values can also be adjusted by
dragging the slider or by tapping the buttons at both ends of the slider.
How to input a value:"1.4 Inputting a Value" (=pg.18), of "User’s Manual"

RER Tl Ier
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Table: Filter Setting (Color Gray Filter) - RGB Filter

. Set Value L

Setting Item [Factory Defaul] Description

RGB filter - [Red filter] This item produces the same effects as using the
* Green filter selected optical filters.
* Blue filter
+ Cyan filter
* Magenta filter
* Yellow filter
* Brightness filter (R+G+B)
* Brightness filter (R+2G+B)
+ Custom filter

Gain (Red) 0.0001 to 9.9999 RGB gain values when processing with a custom
[0.3] filter. The density of the color component

- increases as the value increases.

Gain (Green) 0.0001 t0 9.9999 This can be set only when [Custom filter] is
0.59] selected for RGB filter.

Gain (Blue) 0.0001 to 9.9999
[0.11]

HSV Filter

1 Select [HSV filter] in the "Filter kind" area.

iltear kind
() RGE f1lter

(@ ey filter )
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2.2 Color Gray Filter

2 Select the type of filter in the "HSV filter" area.
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Table: Filter Setting (Color Gray Filter) - HSV Filter
. Set Value -
Setting Iltem [Factory Default Description
HSV filter * Fast When [Fast] is selected, the color extraction
* [Fine] range is set only by hue.

When [Fine] is selected, extraction is set by
[Standard Hue], [Hue range], and [Saturation].

12




2.2 Color Gray Filter

3 Tap[...] of each item and enter a value.

Each item can also be set by dragging the slider or by tapping the buttons at both ends of the

slider.

How to input a value:"1.4 Inputting a Value" (=pg.18), of "User’s Manual"
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Table: Filter Setting (Color Gray Filter) - HSV Filter
Setting ltem Set Value Descriotion
[Factory Default] P
Standard Hue [0] to 359 Specify the standard hue (tone) for the HSV filter.
The density decreases as the difference in hue from
the standard hue (difference in tone) increases.
Hue range 10 to180 Specify the Hue range (difference in tone) of the
[90] HSV filter. The hue difference is obtained by
dividing the specified hue range into 255 subranges
with the standard hue as the center subrange. The
density of the hue outside the hue range is 0. This
can be set only when [Fine] is selected.
Saturation Upper 0 to [255] Specify the upper and lower limits for Saturation
limit (vividness). This can only be set when [Fine] is
selected.
Lower [0] to 255
limit

13




2.2 Color Gray Filter

2.2.3 When Using Measurement Results Externally (Color
Gray Filter)

External Reference List

The data types and their numbers that are available to refer from other processing units and external
devices are shown below. For the input method, see "Input Format" in "Chapter 10 - How To Connect &
Communicate With External Devices" (=pg.1), of "User’s Manual".

Table: External Reference List (Color Gray Filter)

No. Data Name Set/Get Data Range

0 Judge Get only 0: No judgement (unmeasured)
1: Judgement result OK
-1: Judgement result NG

100 Filter kind Set/Get 0: RGB filter
1: HSV filter

101 RGB filter Type Set/Get 0: Red filter
1:Green filter
2: Blue filter

3: Cyan filter
4: Magenta filter
5: Yellow filter
6: Brightness filter (R+G+B)
7: Brightness filter (R+2G+B)
8: Custom filter
102 Gain (Red) Set/Get 0.0001 to 9.9999
103 Gain (Green) Set/Get 0.0001 to 9.9999
104 Gain (Blue) Set/Get 0.0001 to 9.9999
105 HSV filter Type Set/Get 0: Fast
1: Fine
106 Standard Hue Set/Get 0to 359
107 Hue range Set/Get 10 to 180
108 Saturation Upper Limit Set/Get 0to 255
109 Saturation Lower Limit Set/Get 0 to 255

14
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Chapter 3 - Inspection and
Measurement

This chapter describes how to set up the Processing Items that
execute measurement. In addition, tips for adjustment
addressing unstable measurement results and shortening
measurement time will also be introduced.

31 ColorData ........c.iiiii 1
32 Search ... 1
3.3  FlexibleSearch.......... ... ... ... . . . . 1
34 EdgePosition . ... .. 1
35 EdgePitch ..... ... ... . . 1
3.6 Defect ... ... 1
37 FineMatching.......... ... . . . 1
38 CircleAngle ......... .. .. 136
3.9 Classification ........... ... .. . . . 1
310 GravityandArea ......... ... 18
341 Labeling . ... 34
312 LabelData ....... .. .. 52
343 ECMSearch . ....... ..ot 60
3.14 Characterlnspection. .. ........ ... ... .. ... . .. 82
3.15 ModelDictionary . .......... . 94
3.16 Date Verification . .......... ... . .. ... 106
3.17 ScanEdge Position ....... ... ... 120
318 ScanEdgeWidth ...... ... .. .. .. .. 142



3.19
3.20
3.21
3.22

3DEdgePosition . ...... ... . .

3D Search

3DCircleSearch ............. i

3D Height

158
178
196
212






3.1 Color Data

3.1 ColorData

Detect by comparing the color bias between the available color difference of the reference colors (Color
difference) and the calculated average color of the measurement region. 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, and the density deviation in the

measurement region.

Used for the following case

*  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 RGB
values of the Measurement region.

OK NG (defect components)

Component Component (defect)
Average RGB of Measurement region:190  Average RGB of Measurement region:170

Average color difference:20

For monochrome cameras, the presence of electronics components
is examined by measuring the difference between the average
density of the measurement region and the registered reference
density.

List of Color Data Items

Color data items are explained below.

Table: List of Color Data Items

ltem Name Description

Region setting This item specifies the measurement region.

While the input image can be measurement as a whole, a quick and reliable
measurement can be performed by set up the measurement region.

"3.1.2 [Region Setting (Color Data)]" (=pg.3)




3.1 Color Data

Table: List of Color Data Items

ltem Name Description

Measurement This item specifies the judgement condition for measurement results.
* For color cameras:
Specify the average color value (RGB) and allowable color deviation from the
average value as the conditions for judging the object to be OK.
+ For monochrome cameras:
Specify the average density value and allowable density deviation from the
average value as the conditions for judging the object to be OK.
Measurement parameters can be changed as needed to address unstable
measurement results or to increase the processing speed. Usually, the factory
default value can be used.
"3.1.3 [Measurement (Color Data)]" (=pg.4)

Output parameter This item can be changed if necessary. Usually, the factory default value can be
used.

Specify whether to reflect the judgement result to the overall judgement of the
scene.

"3.1.4 [Output Parameter (Color Data)]" (=pg.8)

3.1.1 Setting up [Color Data]

The setting procedure for [Color data] is as follows.

Necessary Steps Optional Steps

Start
A 4

"3.1.2 [Region Setting (Color Data)]" ) "3.1.4 [Output Parameter (Color Data)]" (3pg.8)
v
"3.1.3 [Measurement (Color Data)]" )

v
Setting completed
v
C Test measurement

) Verify/Adjust results

POINT

Operations of the Procltem Setting window
» For the basic operations of the Procltem Setting window, see "1.7 Operations of Procltem Setting
Window" (=pg.23), of "User’s Manual".

1 In the Edit Flow window, tap [Color Datal.
The Procltem Setting window is displayed.
"1.2.4 Procltem Setting Window" (=pg.12), of "User’s Manual"

2 In the "ltem tab" area, tap [Region setting] and specify the measurement
region.
"3.1.2 [Region Setting (Color Data)]" (=pg.3)



3.1 Color Data

3 Inthe "ltem tab" area, tap [Measurement parameter] and specify the judgement

condition for OK.
"3.1.3 [Measurement (Color Data)]" (=pg.4)

4 Tap [OK].

After confirmation, the Procltem Setting window will be closed.

5 Perform a measurement test.
"5.1 Test Measurement before Actual Operation" (=pg.2), of "User’s Manual"

6 \erify measurement results.
"6.2 Display of the RUN Window" (=pg.3), of "User’s Manual"
When NG is displayed, please verify measurement results and make Adjust if necessary.
"3.1.5 Points on Measurement Test and Adjustment (Color Data)" (=pg.8)

3.1.2 [Region Setting (Color Data)]

A measurement region for [Color Data] can be specified as a rectangle, circle (ellipse), circumference,

or polygon.

POINT

» Up to 8 figure can be used together to delimit the measurement region. Complex area can be drawn
through image integration, or unnecessary sections are removed from the measurement region.
"1.9.3 OR Setting/NOT Setting" (-pg.38), of "User’s Manual"

1 Inthe "ltem tab" area, tap [Region setting].

2 When a measurement region is already registered, tap [Edit]. When no
measurement region is registered, go to Step 3.

Fleurez | .
Heetangle Edit

The "Figure setting" area is displayed.

3 Select a button in the Drawing toolbar.
"1.9 Setting Figures" (=pg.25), of "User’s Manual”

Figures I
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3.1 Color Data

4 |n the "Figure setting" area, specify a measurement region.
"1.9 Setting Figures" (=pg.25), of "User’s Manual"

5 In the "Figure setting" area, tap [OK].

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

6 To automatically update reference colors during region setting, check "Auto
update reference color".

UK [ Cancel [

([\_-‘ fwilo update reference color. '

Table: Region setting (Color data) - Auto update reference color

. Set Value -
Setting ltem [Factory Defauk] Description
Auto update * [Checked] Select whether to automatically update reference colors during region
reference * Unchecked setting.
color When checked, reference colors will be updated each time the region is

re-specified.
When unchecked, reference colors will not be updated when the region

is re-specified

If you do not set "Auto update reference color", see the Step 3 of " For color cameras:" (=pg.5)

For the following operations, see "3.1.1 Setting up [Color Data]" (=pg.2).

3.1.3 [Measurement (Color Data)]

Specify a range to be judged as OK.




3.1 Color Data

For color cameras:

1 In the "ltem tab" area, tap [Measurement].

2 If necessary, check the "Normalization" option in the "Adjust image" area.
Usually, the factory default value can be used. When any settings have been changed, verify
whether measurements can be performed correctly through actual measurement.

[ldiu!l image

Th{inn

Table: Measurement (Color Data) - Adjust Image

Set Value
[Factory Default]

Setting ltem Description

Normalization | * Checked Specify whether to normalize the brightness in calculating the color
* [Unchecked] difference.

When checked, the result is not affected by the total brightness and
only the color tone can be detected.

3 In the "Reference color" area, specify the reference color.
When the color of the specified measurement region is selected as the reference

color
Tap [Automatic].
The color of the already-specified measurement region will be selected as the reference color and

displayed in the "Reference color" area.
If the measurement region is not set up, no reference color will be selected.

Hat&rance colar
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"3.1.2 [Region Setting (Color Data)]" (=pg.3)




3.1 Color Data

Manual setting

In the "Reference color" area, tap a desired color in the chart.

(Ref arance color

BT

R [
G r-EFF:j
g [ 13

Automatlc |

The selected color is set in the "Reference color" area.
Specifying the color by values
Just tap [...] beside each option and input value.

For how to input value, see "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

Aaferance enlar

"

Aut omat i¢ i

The selected color is set in the "Reference color" area.

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

Teast maasuring of thiz ites.



3.1 Color Data

5 In the "Judgement condition" area, tap [...] and input a value for each item.
How to input a value: "1.4 Inputting a Value" (-pg.18), of "User’s Manual"

Judeement cond [ bien
Calar differancs 0. 0000

I

Color devialion ; 0.0000

Table: Measurement - Judgement Condition (Color Data)

. Set Value -
Setting ltem [Factory Defaul] Description
Color difference Upper 0 to [442] Specity the upper and lower limit values for the
color difference between the average color of the
Lower [0] to 442 .
measurement region and the reference color
specified in the "Reference color" area.
Color deviation Upper 0 to [221] Specify the upper and lower limit values for the
deviation of the average color in the measurement
Lower [0] to 221 .
region.

For the subsequent operations, see "3.1.1 Setting up [Color Data]" (=pg.2).

For monochrome cameras:

1 In the "ltem tab" area, tap [Measurement].

2 In the "Judgement condition" area, tap [...] and input a value for each item.
How to input a value: "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

dudgsment condifl ion

Densily averagse @ 0. 0000

enzily daviation 0. 0000

Table: Measurement (Color Data) - Judgement Condition

. Set Value -
Setting ltem [Factory Default] Description
Density average Upper 0 to [255] Specify the upper and lower limit values for
judging the average density of the measurement
Lower [0] to 255 region.
Density deviation Upper 0to [127] Specify the upper and lower limit values for the
deviation of the average density in the
Lower [0] to 127 measurement region.

For the subsequent operations, see "3.1.1 Setting up [Color Data]" (=pg.2).



3.1 Color Data

3.1.4 [Output Parameter (Color Data)]

Specify whether to reflect the judgement result to the overall judgement of the scene.

1 Inthe "ltem tab" area, tap [Output parameter].

2 In the "Reflect to overall judgement" area, specify whether to reflect the
measurement result to the overall judgement of the scene.

Het lact to avearall Judgsmsnt

@ 0H () OFF

Table: Setting Values for Output Parameters

. Set Value i
Setting Iltem [Factory default] Description
Reflect to overall - [ON] Select whether to reflect the judgement result of
judgement + OFF this processing unit to the overall judgement of

the scene.

* Selecting "ON" reflects the judgement result
of this processing unit on the overall
judgement of the scene.

+ Selecting "OFF" does not reflect the
judgement result of this processing unit on the
overall judgement of the scene.

POINT

» The overall judgement result of the scene is output to the OR signal to be sent via the parallel
interface. Also, it is displayed in the Measurement Information Display area in the upper part of the
Main screen.

"10.4.4 Time Chart" (—=pg.35), of "User’s Manual"
"1.2.1 Main Screen (ADJUST window)" (=pg.4), of "User’s Manual"

3.1.5 Points on Measurement Test and Adjustment (Color
Data)

In addition to the camera image, the measurement region will also be displayed in "Image display" area.
In the "Detail result" area on the Main screen, you can confirm the following contents in text.
"6.3.2 Displaying Flow and Detail Result" (=pg.12), of "User’s Manual"

For color cameras

Table: Color Data - Text Displayed

Displayed Items Description
Judge Judgement result
Average R R (red) element average value
Average G G (green) element average value




3.1 Color Data

Table: Color Data - Text Displayed

Displayed Items Description
Average B B (blue) element average value
Color difference The color difference between the average color and reference color in the

measurement region

Color deviation Color deviation in the measurement region

For monochrome cameras

Table: Text Displayed (Color Data)

ltem Description

Judge Judgement result

Density average Difference between the average density of the measurement region and the reference
density in the measurement region

Density deviation Density deviation in the measurement region

Point on Adjustment

Select the adjustment method referring to the following point.

When the processing speed is slow

 Inthe "Region setting" area, reduce the measurement region size.
"3.1.2 [Region Setting (Color Data)]" (=pg.3)

3.1.6 Using Measurement Results Externally (Color Data)

Value Available in Expression

When this processing unit is selected in the "Unit" area of the Setting Expression window, the
measurement items available in expressions are displayed in the sub-menu.

The measurement items displayed in the sub-menu are explained below.

For how to specify an expression, see "4.1.4 Structure and Creation of Expression" (=pg.5).

For color cameras

Table: Values Available in Expressions (Color Data)

Measurement items | Character string Description
Judge G Judgement condition
Average R AR R (red) element average value
Average G AG G (green) element average value
Average B AB B (blue) element average value
Color difference AD The color difference between the average color and reference
color in the measurement region




3.1 Color Data

Table: Values Available in Expressions (Color Data)

Measurement items | Character string

Description

Color deviation DV

Color deviation in the measurement region

For monochrome cameras

Table: Values Available in Expressions (Color Data)

Measurement items | Character string Description
Judge JG Judgement result
Density average AD Difference between the average density of the measurement
region and the reference density in the measurement region
Density deviation DV Deviation in the measurement region

External Reference List

The data types and their numbers that are available to refer from other processing units and external

devices are shown below. For the input method, see "Input Format" in the "Chapter 10 - How To

Connect & Communicate With External Devices" (»pg.1), of "User’s Manual".

Table: External Reference List (Color Data)

No. Data Name Set/Get Data Range

0 Judge Get only 0: No judgement (unmeasured)
1: Judgement result OK
-1: Judgement result NG

5 Average R component value Get only 0to 255

6 Average G component value Get only 0to 255

7 Average B component value Get only 0 to 255

8 Averaging color difference Get only 0 to 442

9 Color deviation Get only 0to221

10 Density average value Get only 0.000 to 255.000

(for monochrome cameras only)
11 Density deviation value Get only 0.000 to 127.000
(for monochrome cameras only)

12 Reference color difference Get only 0.000 to 255.000

13 Reference color deviation Get only 0.000 to 127.000

103 Reflect in OR Set/Get 0: ON
1: OFF

120 Normalization Set/Get 0: OFF
1: ON

121 R reference color Set/Get 0to 255

122 G reference color Set/Get 0to 255

123 B reference color Set/Get 0to 255

124 Upper limit for color difference Set/Get 0to 442

10
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Color Data
Table: External Reference List (Color Data)
No. Data Name Set/Get Data Range
125 Lower limit for color difference Set/Get 0to 442
126 Upper limit for color deviation Set/Get 0to 221
127 Lower limit for color deviation Set/Get 0to221
128 Reference average density Set/Get 0to 255
129 Reference density deviation Set/Get 0to 127
130 Upper limit for average density Set/Get 0to 255
(for monochrome cameras only)
131 Lower limit for average density Set/Get 0to 255
(for monochrome cameras only)
132 Upper limit for density deviation Set/Get 0to 127
(for monochrome cameras only)
133 Lower limit for density deviation Set/Get 0to 127
(for monochrome cameras only)

11
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Color Data
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3.2 Search

3.2 Search

Register the feature images as a model, and then find the most similar part to these models from the

input images .

Used for the following case

*  When identifying the shape of measurement objects (for detecting defects and foreign matters)

Example) Check if the foreign objects entered in package

When criteria value (Correlation) = 70
OK NG

Correlation: 80 Correlation: 20

List of Search Items

Search items are explained below.

Table: List of Search Iltems

Item Name Description

Model This item registers the feature images as a model.

Model parameter can be changed as needed to address unstable measurement
results or to improve the processing speed. Usually, the factory default value can
be used.

"3.2.2 [Model (Search)]" (=pg.3)
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Table: List of Search Items

Item Name

Description

Region setting

This item specifies the region to be measured.

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

"3.2.3 [Region Setting (Search)]" (=pg.10)

Detection point

This item can be changed if necessary. 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 coordinates.

"3.2.4 [Detection point (Search)]" (=pg.11)

Reference position

This item can be changed if necessary. Specify the reference position within the
camera's field of view.
"3.2.5 [Reference Position (Search)]" (=pg.13)

Measurement

This item specifies judgement conditions for measurement results. Set up OK
criterion with which the coordinates (X, Y) of the measurement results and their
corresponding evaluation value on the model will be judged.

"3.2.6 [Measurement (Search)]" (=pg.14)

Output parameter

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

Use the Output parameter to specify how to treat the coordinate.

"3.2.7 [Output Parameter (Search)]" (=pg.16)

3.21 Setting up [Search]

Set up search according to the following flow.

Necessary Steps

Start
w

Optional Steps

(' »"3.2.2 [Model (Search)]"

"3.2.4 [Detection point (Search)]"

1 "3.2.3 [Region Setting (Search)]"

v

( "3.2.5 [Reference Position (Search)]"

(' »"3.2.6 [Measurement (Search)]"

v

U, U

"3.2.7 [Output Parameter (Search)]"

Setting completed

v

1 Test measurement

Verify/Adjust results

...’/

POINT

\__/

Operations of the Procltem Setting window

» For the basic operations of the Procltem Setting window, see "1.7 Operations of Procltem Setting
Window" (= pg.23), of "User’s Manual".
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1 In the Edit Flow window, tap [Search].
The Procltem Setting window is displayed.
"1.2.4 Procltem Setting Window" (=pg.12), of "User’s Manual"

2 The window opens with [Model] selected, so that you register the model as a
pattern characteristic of the measurement object.
"3.2.2 [Model (Search)]" (=pg.3)

3 Inthe "ltem tab" area, tap [Region setting] and specify the measurement
region.
"3.2.3 [Region Setting (Search)]" (»pg.10)

4 In the "ltem tab" area, tap [Measurement] and specify the judgement condition

for OK.
"3.2.6 [Measurement (Search)]" (=pg.14)

Important

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

5 Tap[OK].

After confirmation, the Procltem Setting window will be closed.

6 Perform measurement test.
"5.1 Test Measurement before Actual Operation" (=pg.2), of "User’s Manual"

7 Verify measurement results.
"6.2 Display of the RUN Window" (=pg.3), of "User’s Manual"
When NG is displayed, please verify measurement results and make Adjust if necessary.
"3.2.8 Points on Measurement Test and Adjustment (Search)" (=pg.17)

3.2.2 [Model (Search)]

Register the Feature images of the measurement object as a model.
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Important

» When a model is registered, the central coordinates of the model are registered as the detection
coordinates (if multiple figures are combined, the central coordinates of the circumscribed rectangle
are registered). For this, ensure the position of the measurement object to be correct when registering
a model.

— Detection coordinate
Can be changed to an appreciate position.

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

2 |f necessary, set up the "Model parameter” area.
" Changing [Model Parameter]" (=pg.5)

3 Specify a region to be registered as a model by using one of the Drawing tools.
"1.9 Setting Figures" (=pg.25), of "User’s Manual”

Flguras i
e xX|e
Table: Drawing Tools Available for Model (Search)
Drawing Objects Drawing Tools
Rectangle T
Circle r =
Circumference r =
Polygon r =
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POINT

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

4 To save the registered model image, check the [Save registered model] option.

“? Zave regislered lud'l Ok | Cancel |

5 Tap [OK].

The model is registered.

Figures |
Reclangle

bim|X|»

POINT

» If you want to change only the detection coordinate after registering the model, set up [Detection
point].

"3.2.4 [Detection point (Search)]" (=pg.11)

» 'Registered model image' refers to the image saved when a model is registered. Saving a registered
model image allows you to modify model parameters using that registered model image even when
the actual measurement object is not present. Note that the scene data size increases when a
registered model image is saved.

For the following operations, see "3.2.1 Setting up [Search]" (=pg.2)

Changing [Model Parameter]

This item can be changed if necessary. Usually, the factory default value can be used.
When any settings have been changed, verify whether measurements can be performed correctly
through actual measurement.

POINT

» For search operations, see "4.6.2 Configuring Search" (-pg.39), of "User’s Manual".
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71 Inthe "Model parameter" area, select the search detection method and specify
a value for each item.

l-lmln | oaramel sy

Search mode @  cr Orr )
_jRolation
Angl& ranges * |

1 :
= | I 1
Skipging Aangla = i B ol ] i
Slab. o 13 Fasl | < i 'J— ﬂi:fahln

Wit -

Proe. t ¥ Fast il —J— }JPracIac

Table: Model - Model Parameter

Set Value

[Factory Default] RESSibuoy

Setting ltem

Search mode [CR] This search mode detects areas with a high degree of correlation
between the registered model image and the input image.

PT This search mode detects areas with a high degree of shape
similarity between the registered model image and the input
image.

It is available only when 3 Mega pixel color camera is
connected.

"4.6.2 Configuring Search" (=pg.39), of "User’s Manual"

When "CR" is selected:

adel parsmster
Sasrch moda : i e (VRT 1
( Hatal inn )

Argle range : | "I. d ,]l

Skipping angle I T | l
[ taart
Steb. 1 13 Fast | <|

,f' ll&hh!u
Prac.: :  Fast j —'J— ﬂr'rjj

l\

Table: Model - Model Parameter - CR

Set Value

<l (i [Factory Default]

Description

Rotation » Checked Specify whether to rotate the image during a
* [Unchecked] search.
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Table: Model - Model Parameter - CR

Set Value

Setting ltem [Factory Defaul] Description
Angle Upper -180 to [180] Specity the upper and lower limit values for
range [Angle range] (rotation angle) during a
Lower [-180] to 180 search. The normal direction is clockwise.
Settings must satisfy: lower limit = upper
limit.
Skipping angle 1to 30 Specity the stepping angle (in degrees) by
[51 which the model is rotated to create rotated
models. A smaller angle increases stability,
but slows down the processing.
Smart mode * [Checked] Specify whether or not to enable Smart mode.
* Unchecked Checking the [Smart mode] option enables a
high-speed rotation search. The stability may
be lowered when the model shape aspect ratio
is large or when the NOT mask is used.
Stab. (Stability) 1to 15 Specify the stability of detection. A larger
[9] (for cameras with value increases stability. A smaller value
more than 640 by 480 speeds up processing.
pixels) If lowering stability leads to slower

[12] (for cameras
with 640 by 480
pixels or less)

processing, it is likely that many candidates
have been detected. In this case, specify a
larger value for [Candidate LV] or [Stab.].

Prec. (Precision)

1to3
(2]

Specify the position precision of the
measurement coordinates. A larger value
increases precision, and a smaller value
speeds up processing.

1.

If necessary, check "Rotation" and specify a value for each rotation item.
For "Angle range" and "Skipping angle", tap [...] and specify a range of the rotation angle.

How to input a value: "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

The "Skipping angle" value can be adjusted by tapping [<] or [>].
The values for "Stab." and "Prec." can be specified by dragging the slider.
The value can also be adjusted by tapping the buttons at both ends of the slider.




3.2 Search

When "PT" is selected:

rudzl parameler
Search mads I f-j LR - T ‘
[ Rolal fon

angle range | lsaj—] - |

Slahs = 2 Fasl c.] —J— ;-|::nm|.-
oo L I R B | T

Table: Model - Model Parameter - PT
Set Value

Setting ltem [Factory Defaul] Description
Rotation * [Checked] When "PT" is selected for "Search mode",
search cannot be performed without rotation.
Angle range Upper -180 to [180] Specify the upper and lower limit values for
"Angle range" (rotation angle) during a search.
Lower [-180] to 180 The normal direction is clockwise.
Settings must satisfy: lower limit = upper limit.
Stab. (Stability) 1to5 Specify the stability of detection. A larger value
[3] increases stability, and a smaller value speeds up
processing.

If lowering stability leads to slower processing,
it is likely that many candidates have been
detected. In this case, specify a larger value for
"Candidate LV" or "Stab.".

1. If necessary, specify a value for each item.
Tap [...] for "Angle range" and specify the range of the rotation angle.
How to input a value: "1.4 Inputting a Value" (=pg.18), of "User’s Manual"
2. The value for "Stab." can be specified by dragging the slider.
The value can also be adjusted by tapping the buttons at both ends of the slider.

Points on Adjustment

To improve measurement results, make adjustments as described below.
For adjustments, see also "5.4 Points on Adjustment" (-pg.11), of "User’s Manual".

When measurement results are unstable
+ If the model image consists of detailed figures, specify a larger value for "Stab.".

» Ifimages that should be judged OK based on the model image vary in some degree, specify a smaller
value for "Candidate LV".

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

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

When the processing speed is slow

+ If the model image is a simple figure or a large figure, specify a smaller value for "Stab.".
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» If images that should be judged OK based on the model image, have less variation, specify a larger
value for "Candidate LV".

» When "Rotation" is selected, if the model image is a simple figure, specify a larger value for
"Skipping angle".

* When "Rotation" is selected, if the model region shape is simple, check the "Smart mode" option.

For other adjustment methods, see " Shortening Measurement Time by Setting Processing Item"

(»pg.11), of "User’s Manual".

Displaying a Model

Display a registered model in the "Image display" area.

1 In the "Registered model image" area, tap [Disp model].

mﬁcaninrnd moede | PmAge

Dizp model Daleata

The registered model image is displayed in the "Image display” area.

2 In the "Registered model image" area, tap [Input image].

Regisleored npdel Twage

Re-rugizler Palele i

| lonpul (mage

l

The previous input image is re-displayed in the "Image display" area.

Re-registering a Model

When model parameters are modified, re-register the model.

1 In the "Registered model image" area, tap [Disp model].

ﬂ{nc:niﬂrnd mifn | TmAge

l

The registered model image is displayed in the "Image display” area.

1
Delele !

2 In the "Registered model image" area, tap [Re-register].

Regislered nodel Imags

ﬂulzk' i

The model is re-registered using the modified model parameters.

Inpul [mege
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Deleting the Registered Model Image

To delete the registered model image:

1 In the "Registered model image" area, tap [Delete].

apistarad sodel ImAge

L2

A confirmation message appears.

2 Tap [Yes].

The registered model image is deleted.

3.2.3 [Region Setting (Search)]

Use a rectangle to specify a measurement region for [Search].
1 In the "ltem tab" area, tap [Region setting].

£ Tap [Edit].

Flguras I = I
Feclangls Edil

The "Figure setting" area is displayed.

3 Specify a region where the model is searched by using the Drawing tools.
"1.9 Setting Figures" (=pg.25), of "User’s Manual"

Flguroa |
Heclangle

[=]

L IEIE)

10
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4 |n the "Figure setting" area, tap [OK].

The measurement range is registered and displayed in the "Image display" area.

For the subsequent operations, see "3.2.1 Setting up [Search]" (=pg.2).

3.2.4 [Detection point (Search)]

This item can be changed if necessary. When a model is registered, its detection coordinates are
automatically set to the central coordinates of the model. This item can be used to change the detection
coordinates to any desired position.

For the detection point, see "11.4 Terminology" (=pg.12), of "User’s Manual".

POINT

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

11
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1 Inthe "ltem tab" area, tap [Detection point].

In the "Image display" area, the current detection point is displayed with a cross-shaped cursor.

£ Change the detection coordinates.

Using arrow buttons to change the detection point coordinates:
In the "Detection coordinate" area, tap one of the arrow buttons.

atect len coordinate

| 2ij= ], | 4]

In the "Image display" area, the cross-shaped cursor will move one pixel per tap.
The X and Y coordinate values in the "Detection coordinate" area will also change as the cross-
shaped cursor moves.
Specifying values to change the detection point coordinates:
In the "Detection coordinate" area, tap [...] for each of [X] and [Y] to specify a value for your

desired detection coordinates.
How to input a value:"1.4 Inputting a Value" (=pg.18), of "User’s Manual"

atect lan conrdinale

—@d

The cross-shaped cursor in the "Image display" area will move to the specified coordinate
position.

12
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Tips for position adjustment
» You can easily specify the detection point if you first input approximate coordinate values and then
adjust them using arrow buttons in the "Detection coordinate" area. The Zoom function is useful for
fine adjustment.
For the Zoom function, see "1.8 Using Zoom Function" (-pg.24), of "User’s Manual".

3.2.5 [Reference Position (Search)]

This item can be changed if necessary. The reference position is automatically set at the same time the
measurement region is specified. This item can be used to change the reference position to any desired
position.

For the reference position, see "11.4 Terminology" (=pg.12), of "User’s Manual".

1 Inthe "ltem tab" area, tap [Reference position].
In the "Image display" area, the current reference position is displayed with a cross-shaped

cursor.

13
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2 Change the reference position.
In the "Reference coordinate" area, tap [...] for each item and specify values for your desired
reference coordinates (the coordinates of the reference position).
How to input a value:"1.4 Inputting a Value" (=pg.18), of "User’s Manual"

nfarance caardinate iJ
@@ -
N

The cross-shaped cursor in the "Image display" area will move to the specified coordinate

position.
Using arrow buttons to change the coordinate position:
In the "Reference coordinate" area, tap one of the arrow buttons.

Helarence coordinale

| a20j:+], 240

In the "Image display" area, the cross-shaped cursor will move one pixel per tap.
In the "Reference coordinate" area, the reference coordinate values (X, Y) will also change as the
cross-shaped cursor moves.
Changing the reference position by measurement:
While the image to be measured is displayed, tap [Measure ref.].

ef erence coord [nate
1]

20|, | 240 | | = —pi
4

Meosurd rcf.|

The measurement coordinates are re-calculated and reflected in "Reference coordinate" of the

"Reference coordinate" area.

POINT

Tips for position adjustment
» You can easily specify the reference position if you first input approximate coordinate values and then
adjust them using arrow buttons in the "Reference coordinate" area. The Zoom function is useful for
fine adjustment.
For the Zoom function, see "1.8 Using Zoom Function" (-pg.24), of "User’s Manual".

3.2.6 [Measurement (Search)]

Specify the judgement condition for measurement results. Specify the criteria to judge the measurement
result if its X and Y coordinates and its correlation with the model are OK.

14
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1 Inthe "ltem tab" area, tap [Measurement].

2 In the "Measurement condition" area, specify a value for each item.
Tap [...] for "Candidate LV", and specify a value. The value can also be adjusted by tapping [<]
and [>].
How to input a value: "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

err.m roment conditlon

lrsuh-nlnel |
lcnnuinate LY : [T Tu:l .-_I ;.II

Table: Measurement (Search)

. Set Value —
Setting ltem [Factory Default] Description
Sub-pixel * Checked Specify whether or not to perform measurement with sub-pixel
* [Unchecked] interpolation. Sub-pixel processing achieves higher accuracy,
but slows down measurement processing.
For sub-pixels, see "11.4 Terminology" (=pg.12), of "User’s
Manual".
Candidate LV 0 to 100 Specify the threshold value with which to detect candidate
[70] 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.

lesl wmeazuring of Lhis iles.

4 In the "Judgement condition" area, tap [...] and input a value for each item.
How to input a value: "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

Neasure ¥ : 0.0000
[-39393. 3333 || 33398, 93:

rJudgement condlt lon l
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POINT

» The values displayed in the individual fields are the measurement results of the
displayed image. Take these values into consideration to determine the upper and lower
limit values.

Table: Measurement (Search) - Judgement Condition

Setting ltem Set Value Descriotion
[Factory Default] P
Measured Upper -99999.9999 to Specity the range of X-axis shifting that is
coordinate X [99999.9999] judged to be OK.
Lower [-99999.9999] to
99999.9999
Measured Upper -99999.9999 to Specify the range of Y-axis shifting that is
coordinate Y [99999.9999] judged to be OK.
Lower [-99999.9999] to
99999.9999
Angle Upper -180 to [180] Specify the range of angles that are judged to be
OK.
Lower [-180] to 180
Correlationt™Note 1] Upper 0 to [100] Specify the range of correlation values that are
judged to be OK.
Lower 0to 100
[60]

[Note 1]: When the Correlation value of the measurement result is 0, the judgement result will be NG
regardless of the Measurement settings.

For the following operations, see "3.2.1 Setting up [Search]" (=pg.2)

3.2.7 [Output Parameter (Search)]

Select options for the measured results, namely the coordinates, which are output to the external devices.

Important

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

16
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1 Inthe "ltem tab" area, tap [Output parameter].

2 Specify a value for each item.

Autpul coordinatbes

@ Aftar acenll () Bafars aceal|
o libralion
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® N ) uFF

Table: Setting Values for Output Parameter

. . Set Value -
Setting Options [Factory defaults] Description
Output coordinate | * [After scroll] Select whether to output measurement results to external
* Before scroll devices before or after the position deflection correction is
applied.
Calibration - [OFF] Select whether to output measurement results to external
- ON devices by converting them into the coordinates with
actual size (calibration: ON) or into the coordinates of
camera image (calibration: OFF).
Reflect to overall - [ON] Select whether to reflect the judgement result of this
judgement - OFF processing unit to the overall judgement of the scene.
+ Selecting "ON" reflects the judgement result of this
processing unit on the overall judgement of the scene.
* Selecting "OFF" does not reflect the judgement result
of this processing unit on the overall judgement of the
scene.

POINT

» For output coordinates and calibration, see "4.6.5 Configuring Coordinates" (-pg.45), of "User’s
Manual".

» The overall judgement result of the scene is output to the OR signal to be sent via the parallel
interface. Also, it is displayed in the "Measurement information display" area in the upper part of the
Main screen.

"10.4.4 Time Chart" (- pg.35), of "User’s Manual"
"1.2.1 Main Screen (ADJUST window)" (=pg.4), of "User’s Manual"

3.2.8 Points on Measurement Test and Adjustment (Search)

In addition to the camera-input image, the registered model and the detection coordinates (the cross-
shaped cursor) will also be displayed in the "Image display" area.

17
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In the "Detail result" area on the Main screen, you can confirm the following contents in text.
"6.3.2 Displaying Flow and Detail Result" (=pg.12), of "User’s Manual"

Table: Text Displayed (Search)

ltem Description
Judge Judgement result
Correlation Correlation
Measure X X coordinate of the position where the model is detected
Measure Y Y coordinate of the position where the model is detected
Correlation Angle of the position where the model is detected

Points on Adjustment

Please choose your Adjust methods as follows.

When search fails (searching other positions)

To improve the search accuracy, the following Adjust should be made to measurement parameters.
* Specify a larger value for [Prec.].

" Changing [Model Parameter]" (=pg.5)
» Check the "Sub-pixel" option.

"3.2.6 [Measurement (Search)]" (=pg.14)

When the processing speed is slower

* Reduce the measurement region size in [Region Setting].
"3.2.3 [Region Setting (Search)]" (=pg.10)
* Reduce the region registered in the model in [Model].
"3.2.2 [Model (Search)]" (=pg.3)
In addition, adjust other options in the "Model parameter" area of [Model].
" Points on Adjustment” (=pg.8)

When the judgement is NG (insufficient memory)

* Reduce the measurement region size in [Region Setting].
"3.2.3 [Region Setting (Search)]" (=pg.10)
Reduce the amount of information necessary for measurements by making the following adjustment in
the "Model parameter” area of [Model].
» Set "Stab." or "Skipping angle" to a value closer to the factory default.
* Specify a smaller value for "Prec.".
" Changing [Model Parameter]" (=pg.5)

POINT

» If lowering "Stab." leads to slower processing, it is likely that many candidates have been detected. In
this case, specify a larger value for "Candidate LV" or "Stab.".

18
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3.2.9 When Using Measurement Results Externally (Search)

Value Available in Expression

When this processing unit is selected in the "Unit" area of the Setting Expression window, the

measurement items available in expressions are displayed in the sub-menu.

The measurement items displayed in the sub-menu are explained below.

For how to set up expression, see "4.1.4 Structure and Creation of Expression" (=pg.5).

Table: Values Available in Expression (Search)

Measurement items

Character string

Description

Judgement result JIG Judgement result

Correlation CR Correlation related with models

Measure X The X Coordinate that is used to find the position of the model
Measure Y The Y Coordinate that is used to find the position of the model
Angle TH The Angle that is used to find the position of the model
Reference coordinate X SX The X Coordinate of the reference of a registered model
Reference coordinate Y SY The Y Coordinate of the reference of a registered model
Reference angle ST Angle when registering models

Detection point RX RX X coordinate of the registered model

Detection point RY RY Y coordinate of the registered model

External Reference List

The data types and their numbers that are available to refer from other processing units and external

devices are shown below. For the input method, see "Input Format" in the "Chapter 10 - How To

Connect & Communicate With External Devices" (»pg.1), of "User’s Manual".

Table: External Reference List (Search)

No. Data Name Set/Get Data Range
0 Judge Get only 0: No judgement (unmeasured)
1: Judgement result OK
-1: Judgement result NG
5 Correlation Get only 0 to 100
6 Measured coordinate X Get only -99999.9999 to 99999.9999
7 Measured coordinate Y Get only -99999.9999 to 99999.9999
8 Angle Get only -180 to 180
9 Reference coordinate X Get only -99999.9999 to 99999.9999
10 Reference coordinate Y Get only -99999.9999 to 99999.9999
11 Reference angle Get only -180 to 180
12 Detection coordinate X Get only -99999.9999 to 99999.9999

19
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Table: External Reference List (Search)

No. Data Name Set/Get Data Range
13 Detection coordinate Y Get only -99999.9999 to 99999.9999
101 Output coordinates Set/Get 0: After scroll
1: Before scroll
102 Calibration Set/Get 0: OFF
1: ON
103 Reflect in OR Set/Get 0: ON
1: OFF
120 Search mode Set/Get 0: CR
1: PT
121 Rotation Set/Get 0: OFF
1: ON
122 Upper limit of the angle Set/Get -180 to 180
123 Lower limit of the angle Set/Get -180 to 180
124 Skipping angle Set/Get 11030
125 Smart mode Set/Get 0: OFF
1: ON
126 Stab. (CR) Set/Get 1to 15
127 Prec. (Precision) Set/Get 1to3
128 Stab. (PT) Set/Get 1to5
129 Reference coordinate X Set/Get 0 to0 99999.9999
130 Reference coordinate Y Set/Get 0 t0 99999.9999
132 Detection point X Set/Get 0 t0 99999.9999
133 Detection point Y Set/Get 0 t0 99999.9999
134 Sub-pixel Set/Get 0: OFF
1: ON
135 Candidate LV Set/Get 0to 100
136 Upper limit of Position X Set/Get -99999.9999 to 99999.9999
137 Lower limit of Position X Set/Get -99999.9999 to 99999.9999
138 Upper limit of Position Y Set/Get -99999.9999 to 99999.9999
139 Lower limit of Position Y Set/Get -99999.9999 to 99999.9999
140 Upper limit of the angle Set/Get -180 to 180
141 Lower limit of the angle Set/Get -180 to 180
142 Upper limit of the correlation Set/Get 0 to 100
143 Lower limit of the correlation Set/Get 0 to 100
144 Save registered model Set/Get 0: OFF
1: ON

20
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3.3 Flexible Search

3.3 Flexible Search

Register the multiples features(model) of a measurement object in advance. Find the parts that are most

similar with the multiple models from the input image, and measure the correlation (similarity) and
position.

Used for the following case

*  When identifying the shape of the measurement objects with deviation

Example) Check if the foreign objects are in.
entered in package

More than one model can be registered depending on
the printing quality and shape of Measurement object

OK product

List of Flexible Search Items

Flexible Search items are explained below.

Table: List of Flexible Search ltems
ltem Name Description

Model This item registers the feature images as a model.

Model parameter values can be changed as needed to address unstable measurement
results or to improve the processing speed. Usually, the factory default value can be used.
"3.3.2 [Model (Flexible Search)]" (—=pg.3)
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Table: List of Flexible Search ltems

ltem Name Description
Region This item specifies the measurement region.
setting Input images can also be entirely measurement. Limiting the measurement region may

allow a fast and reliable processing.
"3.3.3 [Region Setting (Flexible Search)]" (=pg.9)

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

"3.3.4 [Measurement (Flexible Search)]" (=pg.10)

Output parameter This item can be changed if necessary. Usually, the factory default value can be used.
Use the Output parameter to specify how to treat the coordinate.
"3.3.5 [Output Parameter (Flexible Search)]" (=pg.12)

3.3.1 Setting up [Flexible Search]

Set up flexible search according to the following steps.
Necessary Steps Optional Steps

Start
v

( "3.3.2 [Model (Flexible Search)]" )

v

( "3.3.3 [Region Setting (Flexible Search)]"

v

( "3.3.4 [Measurement (Flexible Search)]"
1 "3.3.5 [Output Parameter (Flexible Search)]"

v

Setting completed

h4 Verify/Adjust results
C Test measurement )

POINT

Operations of the Procltem Setting window
» For the basic operations of the Procltem Setting window, see "1.7 Operations of Procltem Setting
Window" (—=pg.23), of "User’s Manual".

1 In the Edit Flow window, tap [Flexible search].
The Procltem Setting window is displayed.
"1.2.4 Procltem Setting Window" (=pg.12), of "User’s Manual"

2 In the "ltem tab" area, tap [Model] to register patterns characteristic of the
measurement object as a model.
"3.3.2 [Model (Flexible Search)]" (=pg.3)
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3 Inthe "ltem tab" area, tap [Region setting] and specify the measurement
region.
"3.3.3 [Region Setting (Flexible Search)]" (=pg.9)

4 In the "ltem tab" area, tap [Measurement] and specify the judgement condition

for OK.
"3.3.4 [Measurement (Flexible Search)]" (=pg.10)

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 parameters, too.

5 Tap[OK].

After confirmation, the Procltem Setting window will be closed.

6 Perform a measurement test.
"5.1 Test Measurement before Actual Operation" (=pg.2), of "User’s Manual"

7 Verify measurement results.
"6.2 Display of the RUN Window" (=pg.3), of "User’s Manual"
When NG is displayed, please verify measurement results and make Adjust if necessary.
"3.3.6 Points on Measurement Test and Adjustment (Flexible search)" (=pg.13)

3.3.2 [Model (Flexible Search)]

Register the parts to measure as the model.
Total 5 types of models ranging 0 to 4 can be registered, with no restriction on the size.
If the model is different in the case of quality and shape, please register more than one model.

Important

» When a model is registered, the central coordinates of the model are registered as the detection
coordinates (if multiple figures are combined, the central coordinates of the circumscribed rectangle
are registered). For this, ensure the position of the measurement object to be correct when registering
a model.

Detection coordinate
(Can be changed to an appreciate position.
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71 Inthe "ltem tab" area, tap [Modell.

2 |If necessary, set up the "Model parameter" area.
" Changing [Model Parameter]" (=pg.5)

3 In the "Setting model" area, select a model and tap [New].

et fing madsl

Uodel | Uenter
Hodald
Hudall
Hode i
Hude 13
Hode 14

The "Detail" area for model registration is displayed.

4 Specify a region to be registered as a model by using one of the Drawing tools.
"1.9 Setting Figures" (=pg.25), of "User’s Manual”

Flgurea I
fhlg_x|'l| nmn}
Table: Drawing Tools Available for Models (Flexible Search)
Drawing objects Drawing Tools
Rectangle I
Circle r 1
Circumference B
©
Polygon 2 =
POINT
» If the model is an ellipse, its circumscribed rectangle is displayed as the search result of
the model.
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5 In the "Figure setting" area, tap [OK].
The model is registered and the model's central X and Y coordinate values are displayed in the
"Setting model" area.

ekl ing madal

Mndel | Benierc |
Wode 1 (320,240}
Node 11 (408, 238)
Wodel? (403, 108)
Hodald {014, 240)
Hade 14
Edit Delete

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

o KIEIEIER

6 To register two or more models, repeat the Steps 3 to 5.

Changing [Model Parameter]

This item can be changed if necessary. Usually, the factory default value can be used.
When any settings have been changed, verify whether measurements can be performed correctly
through actual measurement.

POINT

» For search operations, see "4.6.2 Configuring Search" (-pg.39), of "User’s Manual".




3.3 Flexible Search

71 Inthe "Model parameter" area, select the search detection method and specify
a value for each item.

l-lmln | oaramel sy

Search mode @  cr Orr )
_jRolation
Angl& ranges * |

1 :
= | I 1
Skipging Aangla = i B ol ] i
Slab. o 13 Fasl | < i 'J— ﬂi:fahln

Wit -

Proe. t ¥ Fast il —J— }JPracIac

Table: Model - Model Parameter

Set Value

[Factory Default] RESSibuoy

Setting ltem

Search mode [CR] This search mode detects areas with a high degree of correlation
between the registered model image and the input image.

PT This search mode detects areas with a high degree of shape
similarity between the registered model image and the input
image.

It is available only when 3 Mega pixel color camera is
connected.

"4.6.2 Configuring Search" (=pg.39), of "User’s Manual"

When "CR" is selected:

adel parsmster
Sasrch moda : i e (VRT 1
( Hatal inn )

Argle range : | "I. d ,]l

Skipping angle I T | l
[ taart
Steb. 1 13 Fast | <|

,f' ll&hh!u
Prac.: :  Fast j —'J— ﬂr'rjj

l\

Table: Model - Model Parameter - CR

Set Value

<l (i [Factory Default]

Description

Rotation » Checked Specify whether to rotate the image during a
* [Unchecked] search.
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Table: Model - Model Parameter - CR

Set Value

[12] (for cameras
with 640 by 480
pixels or less)

Setting ltem [Factory Defaul] Description
Angle Upper -180 to [180] Specity the upper and lower limit values for
range [Angle range] (rotation angle) during a
Lower [-180] to 180 search. The normal direction is clockwise.
Settings must satisfy: lower limit = upper
limit.
Skipping angle 1to 30 Specity the stepping angle (in degrees) by
[51 which the model is rotated to create rotated
models. A smaller angle increases stability,
but slows down the processing.
Smart mode * [Checked] Specify whether or not to enable Smart mode.
* Unchecked Checking the [Smart mode] option enables a
high-speed rotation search. The stability may
be lowered when the model shape aspect ratio
is large or when the NOT mask is used.
Stab. (Stability) 1to 15 Specify the stability of detection. A larger
[9] (for cameras with value increases stability. A smaller value
more than 640 by 480 speeds up processing.
pixels) If lowering stability leads to slower

processing, it is likely that many candidates
have been detected. In this case, specify a
larger value for [Candidate LV] or [Stab.].

Prec. (Precision)

1to3
(2]

Specify the position precision of the
measurement coordinates. A larger value
increases precision, and a smaller value
speeds up processing.

1. If necessary, check "Rotation" and specify a value for each rotation item.
For "Angle range" and "Skipping angle", tap [...] and specify a range of the rotation angle.

How to input a value: "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

The "Skipping angle" value can be adjusted by tapping [<] or [>].
2. The values for "Stab." and "Prec." can be specified by dragging the slider.
The value can also be adjusted by tapping the buttons at both ends of the slider.
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When "PT" is selected:

rudzl parameler
Search mads I f-j LR - T ‘
[ Rolal fon

angle range | lsaj—] - |

Slahs = 2 Fasl c.] —J— ;-|::nm|.-
oo L I R B | T

Table: Model - Model Parameter - PT
Set Value

Setting ltem [Factory Defaul] Description
Rotation * [Checked] When "PT" is selected for "Search mode",
search cannot be performed without rotation.
Angle range Upper -180 to [180] Specify the upper and lower limit values for
"Angle range" (rotation angle) during a search.
Lower [-180] to 180 The normal direction is clockwise.
Settings must satisfy: lower limit = upper limit.
Stab. (Stability) 1to5 Specify the stability of detection. A larger value
[3] increases stability, and a smaller value speeds up
processing.

If lowering stability leads to slower processing,
it is likely that many candidates have been
detected. In this case, specify a larger value for
"Candidate LV" or "Stab.".

1. If necessary, specify a value for each item.
Tap [...] for "Angle range" and specify the range of the rotation angle.
How to input a value: "1.4 Inputting a Value" (=pg.18), of "User’s Manual"
2. The value for "Stab." can be specified by dragging the slider.
The value can also be adjusted by tapping the buttons at both ends of the slider.

Points on Adjustment

To improve measurement results, make adjustments as described below.
For adjustments, see also "5.4 Points on Adjustment" (-pg.11), of "User’s Manual".

When measurement results are unstable
+ If the model image consists of detailed figures, specify a larger value for "Stab.".

» Ifimages that should be judged OK based on the model image vary in some degree, specify a smaller
value for "Candidate LV".

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

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

When the processing speed is slow

+ If the model image is a simple figure or a large figure, specify a smaller value for "Stab.".
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» If images that should be judged OK based on the model image, have less variation, specify a larger
value for "Candidate LV".

» When "Rotation" is selected, if the model image is a simple figure, specify a larger value for
"Skipping angle".

* When "Rotation" is selected, if the model region shape is simple, check the "Smart mode" option.

For other adjustment methods, see " Shortening Measurement Time by Setting Processing Item"

(»pg.11), of "User’s Manual".

For the following operations, see "3.3.1 Setting up [Flexible Search]" (=pg.2).

3.3.3 [Region Setting (Flexible Search)]

Use a rectangle to specify a measurement region for [Flexible Search].

POINT

» For information about the search processing, see "4.6.2 Configuring Search" (=pg.39), of "User’s
Manual".

1 Inthe "ltem tab" area, tap [Region setting].

2 Tap [Edit].

Fleuras I : I

The "Figure setting" area is displayed.

3 Specify a region where the model is searched by using the Drawing tools.
"1.9 Setting Figures" (=pg.25), of "User’s Manual"

Flgures | |
Reclangls |

D@ X
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4 |n the "Figure setting" area, tap [OK].

The measurement range is registered and displayed in the "Image display" area.

For the following operations, see "3.3.1 Setting up [Flexible Search]" (=pg.2).

3.3.4 [Measurement (Flexible Search)]

Specify the judgement condition for measurement results. Specify the criteria to judge the measurement
result if its X and Y coordinates and its 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.
Tap [...] for "Candidate LV", and specify a value. The value can also be adjusted by tapping [<]
and [>].
How to input a value: "1.4 Inputting a Value" (=pg.18), of "User’s Manual"

ensureasnt condil ian I
@:uh-uj‘ml

|l;m¢|¢u=|.v: ‘ I o] <i>]|
e |

Table: Measurement (Flexible Search)

. Set Value —
Setting ltem [Factory Default] Description
Sub-pixel * Checked Specify whether or not to perform measurement with sub-pixel
* [Unchecked] interpolation. Sub-pixel processing achieves higher accuracy,
but slows down measurement processing.
For sub-pixels, see "11.4 Terminology" (=pg.12), of "User’s
Manual".
Candidate LV 0 to 100 Specify the threshold value with which to detect candidate
[70] points in a rough search. Specify a smaller value when model
search results are unstable.

10
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3

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

Tesl meazuring of Lhis iLlem.

In the "Judgement condition" area, tap [...] and input a value for each item.
How to input a value: "1.4 Inputting a Value" (=pg.18), of "User’s Manual".

Judgemnant condit ion
Neasure K 0. ongy 1
()
[-39959. va9a]]-[ sas98. 93 3]
Neasure Y 2 0. ooy
[-39993. 9593 ]- 933338, 93:3]--]
Search angle (Ll
[ RLTE v
Correlat inn : . Gnbn

| nnﬂ—| I ;clz

» The values displayed in the individual fields are the measurement results of the
displayed image. Take these values into consideration to determine the upper and lower
limit values.

Table: Measurement (Flexible Search) - Judgement Condition

. Set Value .
Setting ltem [Factory Defaul] Description
Measured Upper -99999.9999 to Specify the range of X-axis shifting that is
coordinate X [99999.9999] judged to be OK.
Lower [-99999.9999] to
99999.9999
Measured Upper -99999.9999 to Specify the range of Y-axis shifting that is
coordinate Y [99999.9999] judged to be OK.
Lower [-99999.9999] to
99999.9999
Angle Upper -180 to [180] Specity the range of angles that are judged to
be OK.
Lower [-180] to 180
CorrelationtNote 1] Upper 0to [100] Specify the range of correlation values that are
judged to be OK.
Lower 0to 100
[60]

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

For the subsequent operations, see "3.3.1 Setting up [Flexible Search]" (=pg.2).

11
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3.3.5 [Output Parameter (Flexible Search)]

Select options for the measured results, namely the coordinates, which are output to the external devices.

Important

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

1 In the "ltem tab" area, tap [Output parameter].

2 Specify a value for each item.

Alulpul coordinales

ﬁ].ﬂftrr aeroll Oﬂﬁfnru scrol |
alibration
@-UFI" OUN

Reffecl to oversl| |udgementi

o O OFF

Table: Setting Values for Output Parameter

. ) Set Value -
Setting Options [Factory defaults] Description
Output coordinate | * [After scroll] Select whether to output measurement results to external
* Before scroll devices before or after the position deflection correction is
applied.
Calibration - [OFF] Select whether to output measurement results to external
* ON devices by converting them into the coordinates with
actual size (calibration: ON) or into the coordinates of
camera image (calibration: OFF).
Reflect to overall - [ON] Select whether to reflect the judgement result of this
judgement * OFF processing unit to the overall judgement of the scene.
+ Selecting "ON" reflects the judgement result of this
processing unit on the overall judgement of the scene.
+ Selecting "OFF" does not reflect the judgement result
of this processing unit on the overall judgement of the
scene.

POINT

» For output coordinates and calibration, see "4.6.5 Configuring Coordinates" (—pg.45), of "User’s
Manual".

» The overall judgement result of the scene is output to the OR signal to be sent via the parallel
interface. Also, it is displayed in the "Measurement information display" area in the upper part of the
Main screen.

"10.4.4 Time Chart" (-pg.35), of "User’s Manual"
"1.2.1 Main Screen (ADJUST window)" (= pg.4), of "User’s Manual"

For the subsequent operations, see "3.3.1 Setting up [Flexible Search]" (=pg.2).

12
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3.3.6 Points on Measurement Test and Adjustment (Flexible
search)

In addition to the camera image, the model and the search coordinates (the cross-shaped cursor) will also
be displayed in the "Image display" area.

In the "Detail result" area on the Main screen, you can confirm the following contents in text.

"6.3.2 Displaying Flow and Detail Result" (=pg.12), of "User’s Manual"

Table: Text Displayed (Flexible Search)

Item Description
Judge Judgement result
Model No. Model No. with the largest correlation value
Correlation Correlation
Measured coordinate X X coordinate of the position where the model is detected
Measured coordinate Y Y coordinate of the position where the model is detected
Angle Angle of the position where the model is detected

Points on Adjustment

Please choose your Adjust methods as follows.

When search fails (searching other positions)

To improve the search accuracy, the following Adjust should be made to [Measurement].
* Specify a larger value for "Prec.".

" Changing [Model Parameter]" (=pg.5)
* Check the "Sub-pixel" option.

"3.3.4 [Measurement (Flexible Search)]" (=pg.10)

When the processing speed is slower

+ In [Region setting], reduce the measurement region and set up again.
"3.3.3 [Region Setting (Flexible Search)]" (=pg.9)

* Reduce the region registered in the model in [Model registration].
"3.3.2 [Model (Flexible Search)]" (=pg.3)

In addition, adjust other options in the "Model parameter” area of [Model].

" Points on Adjustment" (=pg.8)

When the judgement is NG (insufficient memory)

* Reduce the measurement region size in [Region Setting].

"3.3.3 [Region Setting (Flexible Search)]" (=pg.9)
Reduce the amount of information necessary for measurements by making the following adjustment in
the "Model parameter" area of [Model].

» Set "Stab." or "Skipping angle" to a value closer to the factory default.

13
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* Specify a smaller value for "Prec.".
" Changing [Model Parameter]" (=pg.5)

POINT

» If lowering "Stab." leads to slower processing, it is likely that many candidates have been detected. In
this case, specify a larger value for "Candidate LV" or "Stab."

3.3.7 When Using measurement Results Externally (Flexible
Search)

Value Available in Expression

When this processing unit is selected in the "Unit" area of the Setting Expression window, the
measurement items available in expressions are displayed in the s