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Notice:

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

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to head precautions can result in injury to people or dam-
age to the product.

DANGER! Indicates information that, if not heeded, is likely to result in loss of life or serious
injury.

WARNING Indicates information that, if not heeded, could possibly result in loss of life or
serious injury.

Caution Indicates information that, if not heeded, could result in relative serious or minor
injury, damage to the product, or faulty operation.

OMRON Product References

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

The abbreviation “PLC"” means Programmable Controller (Programmable Logic Controller) and is not
used as an abbreviation for anything else.

Quick BASIC is a registered trademark of Microsoft Corporation.

IBM and IBM PC/AT are registered trademarks of International Business Machines Corporation.

Visual Aids

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

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

© OMRON, 1994

All rights reserved. No part of this publication may be reproduced, stored in aretrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

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

This manual describes the installation and operation of the F200 Visual Inspection System and includes
the sections described below.

Please read this manual carefully and be sure you understand the information provided before attempting
to install and operate the F200 Visual Inspection System.

Section 1 describes the F200 Visual Inspection System, the F200's features, basic key and menu opera-
tions, and provides the basic information needed before performing detailed operations.

Section 2 describes the installation of the F200 Visual Inspection System, system setup, power and
grounding requirements, environmental considerations important to the operation of the system, and pro-
vides explanations of peripheral device connections.

Section 3 describes the order of operations used for setting inspection data. Three examples are pres-
ented which illustrate the variations required by different applications.

Section 4 describes detailed key operations and their execution using the System menus.

Section 5 provides the information essential for maintaining and inspecting the F200. In addition, the
F200 displays error messages which identify many types of abnormal system conditions. This section
provides troubleshooting charts that can be used to minimize downtime and facilitate quick, smooth error
correction.

The Appendices provide specifications, measurement time charts, RS-232C data transmission program
example, and menu hierarchy diagrams.

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




SECTION 1
Basic Operation

This section describes the F200 Visual Inspection System, and provides the basic information needed before performing de-
tailed operations.

I-1 FeaIUMES o 2
1-2  TEMINOIOGY . . .ottt et e e e e e e e e e e 3
1-3 BasicConsole Operation . .. ........c.uii i e 7
1-3-1 Namesand Functionsof ConsoleKeys .. ..., 7
1-3-2  Key OperationS . . ...ttt e e 8
1-3-3  Inputting from RS-232C . ... .. i 8
1-4 Menu Configuration and Operations ... ...t 9
1-4-1 BasiCMenUOPEratioNS . ....ut ittt ettt 10
1-4-2  SEeECtingMENUS . . . ..ot 11
1-4-3  Setting Data .. ...oo it e 12
1-4-4  Inputting Numbers . ... ... 15
1-4-5 Inputting CharaCters . . . ... ..ot 17
1-4-6  Editing Input CharaCters . ...t e 19
1-4-7 Displaying HEIpMESSagES . . . . oo i e 21
1-4-8 Displayingthe F200 VErsSioN .. ...ooiii it 21
1-4-9  Startingand QUItLING . .. .. ..ot 22
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1-1 Features

System Configuration
Adapted to Applications

Expanded Range of
Applications

Simple Execution of
Sophisticated Functions

Simplified Maintenance

The F200 Visual Inspection System provides powerful support to the automation
of visual inspection processes.

L]

It greatly facilitates visual inspection and positioning in a wide range of industrial
applications, such as, for example, labelling containers, distinguishing between
different items, checking the directional orientation of components, positioning
items for assembly, and so on.

The F200 provides a number of features that make it not only powerful but easy
to use.

After the required Units have been selected, the system can be configured to suit
the application. The compact size allows for easy installation almost anywhere.

The following advanced features open up a wider range of possible applications.

¢ Real-time position displacement compensation responds to workpiece posi-
tioning.

¢ Eleven types of filtering expand the range of inspections.

e The binary level can be set to any of 256 levels. Upper and lower limits can be
set to produce clear binary images.

e Up to 1,800 items (including position displacement compensation) can be
measured per minute.

e Measurement can be carried out at four places simultaneously.

* Measurement results can be processed with the four arithmetic operations for
output.

Inspection data can be set by means of simple menu operations. Menus can be
operated by means of eight Console keys. Help messages serve to further sim-
plify operations.

Fine adjustments can be carried out even during measurement operations. Up
to 128 measurement results can be displayed. Important data can be saved to a
personal computer via a memory card and RS-232C. The measuring data can
be changed simply by switching the scene number.



Terminology

Section 1-2

1-2 Terminology

Area

Axis Angle

Binary

An image of a measured object can be put in binary and the area can then be
measured by counting the black and white pixels. This function is used for show-
ing the size of a figure. In an F200 System, it is the white pixels that are taken as

the area.

When a binary image is graphically replaced by an equivalent oval, the angle of
that oval’s line of upside direction is called the axis angle. It is used for showing
the position of an object. The axis angle is expressed within a range of 0° to
179.999°, with the X axis as 0° and the angle increasing in a positive direction
toward the Y axis. The axis angle cannot be computed, however, for figures
(such as circles and squares) which have no directionality.

The image signals received from the cameras are output to the monitor as raw
(monochrome) images. In order to simplify and speed up processing and mea-
surement, those raw images can be converted to binary images of black (0) and
white (1). In order to convert an image to hinary, the binary level must first be set.
The binary level is taken as the criteria for determining black and white pixels.
(See Fig. 1 below.)

| 0 ! |

0 255 (Raw)

Binary level (when pixels below the binary level are 0)

| ! ° |

0 255 (Raw)
Binary level (when pixels above the binary level are 0)

Fig. 1 Pure Binary

For the image to be measured by the F200, that portion of the image that is to be
measured must be set as white pixels. Upper and lower limits can be set for
binary, so half-tone binary is also possible. (See Fig. 2 below.) In addition, the

3
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Calibration

density distribution of a raw image can be analyzed and the binary lower limit can
be set automatically.

| 0 1 0 |

0 255 (Raw)
Binary level lower limit Binary level upper limit

Fig. 2 Half-tone Binary

Calibration is the conversion of measurement results to actual dimensions. It is
used when outputting, as actual dimensions, the position and area information
regarding the object of measurement. In order to execute calibration, the follow-
ing data must be prepared in advance.

Coordinate systems (right and left). The actual coordinate system has a right-
hand system and a left-hand system. When calibration is executed, one or the
other of these coordinate systems must be designated for use.

Y

o

Right-hand System

X

Left-hand System

Discrepancy between the points of origin at the camera coordinate system and
the actual coordinate system (camera X origin and Y origin). The camera coor-
dinate system is the coordinate system used internally by the F200. Taking the
upper left of the screen as the point of origin, points to the right constitute the X
axis and points in a downward direction constitute the Y axis. The angle, there-
fore, is positive in the clockwise direction. The actual coordinate system is the
coordinate system of the measured object. When calibration is executed, the
measurement results are converted to the actual coordinates for output.

Inclination between the camera coordinate system and the actual coordinate
system (the camera angle). The camera angle indicates the extent to which the
mounted camera is inclined with respect to the actual coordinates of the mea-
sured object. For the F200, the camera angle is positive in the counterclock-
wise direction when the right-hand coordinate system is designated, and posi-
tive in the clockwise direction when the left-hand coordinate system is desig-
nated.

Camera coordinates

X
0: Camera angle

Camera origin
<

Camera Y origin Oy

Camera X origin Actual coordinates
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Camera Synchronization

Center of Gravity

Extension Tube

Normal Camera

Optical Chart

Pixel

Resolution

¢ Actual dimensions per pixel at the camera coordinate system (magnification).
The magnification specifies the ratio at which individual pixels in the camera
coordinates will correspond to actual dimensions. For example, if 10 mm in
length is expressed as 100 pixels on the screen, then the magnification is 10
(mm)/100 (pix) = 0.1 (mm/pix).

When images taken by cameras are input to the visual system, the images can-
not be properly transmitted unless the cameras and the visual system are oper-
ating under the same timing. It is necessary, therefore, to synchronize the cam-
eras and the F200 System. There are two methods for synchronizing cameras:
internal synchronization and external synchronization. In addition, the stan-
dards for synchronization signals between the cameras and the F200 must
match. At the F200, the synchronization method to be used is determined for
each type of camera, and it is set automatically for each camera that is con-
nected. The user need only correctly set the synchronization method at the cam-
eras to match the F200.

The term “center of gravity” refers to a point that could be represented in the fol-
lowing way. If a binary image could be cut out like a piece of cardboard of uniform
thickness, and balanced while supported by a single point, the position of that
point would be called the center of gravity. For example, for a circle that point
would be the center of the circle, while for a rectangle it would be the cross point
of the two diagonal lines. The center of gravity is used for indicating the position
of an object.

A extension tube is a ring that can be inserted between the lens and the camera
when taking close-up images. It compensates for the amount that the lens focus
adjustment range may be exceeded when it is necessary to move the camera
fairly close to a small object of measurement.

Normal cameras are the video cameras that are most widely used. They take
images at one field per 1/60 second and one frame per 1/30 second, and can be
used for taking images of objects that are motionless or moving at low speed.
For taking images of objects moving at high speed, a strobe or a shutter camera
must be used.

Optical charts are charts that show the relationship between lenses, camera dis-
tance, extension tube thickness, and field of vision. Logarithms are written for
the field of vision along the horizontal axis and the camera distance along the
vertical axis. Optical charts can be used as references for selecting the lenses
appropriate for particular measured objects. Optical charts vary according to the
camera’s CCD size, so be sure to use an optical chart that conforms to the cam-
era that is being used.

Images are configured of many minute elements, called pixels, that are illumi-
nated individually. An F200 screen consists of 484 vertical and 512 horizontal
pixels. In menu displays and in this manual, pixels are often abbreviated as “pix.”

Resolution is used to express the capability of an optical system, or other imag-
ing system, of making clear and distinguishable the separate parts or compo-
nents of an object. In an F200 System, a single camera has 512 x 484 pixels for

5
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Shutter Camera

Strobe

resolution of approximately 250,000 pixels. Therefore, when the field of vision
on the screen is 512 (mm) x 484 (mm), the resolution is 1 (mm/pix).

0,0 12 pi
(0,0) 512 pix X
484 pix Field of vision 484 mm
512 mm
Y

The images of two cameras can be simultaneously input to the F200. Therefore,
if an object is too large for a single camera, two cameras can be used to take the
picture, in which case it is possible to increase the apparent resolution to approx-
imately 500,000 pixels by dividing the picture into two pieces.

A shutter camera is a video camera that can provide still images of objects mov-
ing at high speed. The exposure time can be radically shortened in comparison
with a normal camera (i.e., 1/5,600 second, compared to 1/30 second for a nor-
mal camera), and images can be taken with very little blurring.

Strobes are used when taking images of objects moving at high speed. If images
of such objects are taken using a normal camera and no strobe, blurring occurs
due to the long exposure time. The strobe serves, in effect, to shorten the expo-
sure time to the short time of the strobe flash, and thus allows images to be taken
without blurring. The periods between strobe flashes must be completely dark to
prevent exposure from occurring.
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1-3 Basic Console Operation

Menus are operated by means of the console. Be sure to familiarize yourself with
console operations before actually operating menus. Menus can also be oper-
ated by means of RS-232C channel 0.

1-3-1 Names and Functions of Console Keys

Escape Key Enter Key

Direction Keys

F200-KP Console
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1-3-2 Key Operations

Display Name Function

HELP Help Key Displays help messages. In the measuring screen,
the measurement result log will be displayed.

ESC Escape Key Interrupts processing and returns the user to the
previous menu display.

ENT Enter Key Executes cursor position functions. When a menu is
being displayed, it displays the next level menu at
the cursor position. When data is being input, it sets
the data.

A Up Key These two keys move the cursor up and down.

\ 4 Down Key

} Right Key These two keys move the cursor to the right and
left. In the measurement screen, they switch display

< Left Key cameras.

SHIFT Shift Key Has no effect when pressed by itself. It must be
used in combination with another key.

SHIFT + ESC If there is an extended menu, the extended menu is

displayed. The version of the F200 is displayed in
the basic screen. The adjustment menu for the
displayed image will be displayed.

SHIFT + HELP  (See note.)

Displays the binary level adjustment menu in a
measurement screen.

sHFT+ A VP /4 (See note.)

When creating graphics, the Shift Key can be
pressed simultaneously with any of the four
direction keys to move the cursor at high speed (10
pixels at a time).

In the binary level setting screen, this reverses

SHIFT + A / v black and white. In the measurement screen, it
switches the displayed scene.
When numbers are being entered, this changes the
SHIFT + > / 4 number by multiples of 10 of the least significant

digit.

SHIFT + ENT  (See note.)

When numbers and characters are being entered,
this clears (to 0) the values that were entered. In the
binary level setting screen, it automatically sets the
binary level. In the measurement screen, it displays
the judgement criteria adjustment menu.

Note This operation can only be executed by means of the console keys, and not by

RS-232C input.
1-3-3 Inputting from RS-232C

The keys (codes) for inputting from RS-232C are shown below with their corre-

sponding console keys.

Console key

RS-232C input code

ESC

CTRL + [($1B)

HELP

CTRL + A($01)

ENT

CTRL + M($0D)

A

CTRL + E($05)

v

CTRL + X($18)

<

CTRL + S($13)

>

CTRL + D($04)

SHIFT + ESC

TAB($09)

Always begin operation from channel 0. If operation is begun from a channel 1,
menu operation will not be possible. Set the communications specifications for
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channel 0. (For details, refer to 4-8-2 Setting RS-232C Communications Specifi-
cations.)

It is not necessary to set RS-232C to ON by means of the M. Meas/I. Input de-
vice.

1-4 Menu Configuration and Operations

Initial Screen When the F200 is started up, the following screen will be displayed first. This is
called the Initial Screen. It shows the F200 version and copyright, in addition to
the Camera I/F Unit that is mounted and the type of camera being used. Verify
that the Camera I/F Unit and type of camera are correct. (For further information,
refer to Checking the Initial Screen under 1-4-9 Starting and Quitting.)

F200 Standard Menu

Visual Inspection System F200
Version 1.10E-000 1993.12.16
om

(c) Copyright OMRON Corporation 1993
All Rights Reserved

Check the Camera I/F Unit and Camera
models.

U.Camera I/F Unit : [F300-A20 ]
C.Camera : [F200-S ]

0.0K

Basic Screen After the Initial Screen operation has been completed, the following screen will
be displayed. This is called the Basic Screen. It serves as the basis for menu
operations, and can execute various functions.

—MD.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

Unfrzfwo123 Zeerll CAL Kelgy [CARD IR




Menu Configuration Section 1-4

1-4-1 Basic Menu Operations

Main menu bar Menu box
F200 functions are comprised Menus are displayed in menu boxes.
within nine basic menus.

™~ [S.Scn_D.Disp [HENUSEY B-Bin W.Wing”0.Condi M.Meas Y.Sys T.Tool |

Dialog box
Used for setting data.

C. Camera
F. Filtering
A. Calibration
P. Parameters

Window number

The number of the window
currently being displayed is
shown in reverse video.

0. Strobe0: On Off
1. Strobel: On Off
2. Strobe2: On Off
3. Strobe3: On Off

Calibration display

When the calibration operation
is set to ON, the calibration
data is displayed.

Operation display
------------------- Displayed during processing.

— | STAIN CHECK

— Unfrz}wo123 2oty 1.000(um) [SEGBYOK

Memory card battery voltage check

When a memory card is installed, the battery voltage
is checked and the results are displayed.

Battery voltage sufficient: OK

Battery voltage too low: NG

Memory card not installed: --

Image display method
The display method for the currently displayed
image is shown.

Unfreeze: Unfrz
Freeze: Frz
Set to freeze by image load: FramO
Filtering
The type of filtering for the current display is shown.
Set to OFF: Nothing displayed.
Set for filtering: H Edg (Type of filtering shown.)

Display image

The type of image for the current display is shown.
Original image or image after filtering: Raw
Binary image: Bin

Camera number
The camera number for the current display is shown.

Status line
Displays information
on the scene and
window that is pres-
ently displayed and
its displayed method.

Scene comment
When a comment is input to the
scene that is presently displayed,
the comment will be displayed.

Scene number
The scene number for the current display is shown.

Comment line
Shows procedure, etc.

10
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Message Boxes Confirmation messages (such as the one shown below) and error messages are
displayed.
—m D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool
1. Scenel :
2. Scene 2 : C. Copy
3. Scene 3 L.
5. Scene S : T. Scene changetime
6. Scene 6 : ‘
7.Scene7 :
8. Scene 8 :
o sSceneg .| Clearsset datafor scene 0.
A. Scenel0 :
& Sconers || BUEEENE) [ O Cancel |
D.Scenel3 :
E. Scenel4d :
F. Scenel5 :
+ : Edit menu

STAIN CHECK

Wo123 S 1.000(um) [SERBYOK

1-4-2 Selecting Menus

F200 menus are hierarchical, so it is necessary to move through related menus
to select the desired menu. The procedure for moving through the menu hierar-
chy is explained here. For an overview of the entire menu hierarchy, refer to Ap-
pendix D.

1,2, 3.. 1. Move the cursor to the desired function.

\S.Scn D.Disp C.Camera B.Bin O.Condi M.Meas Y.Sys T.Tool

2. Press the Enter Key. The next menu in the hierarchy will then be displayed.

‘S.Scn D.Disp C.Camera B.Bin O.Condi M.Meas Y.Sys T.Tool‘

W. Drawing window

M. Window functions
P. Parameters

1
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3. Move the cursor to the name of the desired menu and press the Enter Key.
The menu will then be displayed. Repeat this step to access further menus.

S.Scn D.Disp C.Camera B.Bin 0O.Condi M.Meas Y.Sys T.Tool

W. Drawing window
M. Window functions

P. Parameters

Window Functions
0. Window0 Fill : On Off
A.WindowO Paint/Match : Off Paint Pattern matching
1. Windowl Fill : On Off
B.Windowl Paint/Match : Off Paint Pattern matching
2. Window2 Fill : On Off
C.Window2 Paint/Match : Off Paint Pattern matching
3. Window3 Fill : On Off
E.End

4. Press the Escape Key to return to the previous menu in the hierarchy. Re-
peat this step to return to the menu before that. This operation can be

executed repeatedly until the basic menu is reached.

1-4-3 Setting Data

There are two types of screens for setting data: dialog boxes and toggle boxes.
In a dialog box, make all of the desired settings and then select E. End to enter
them all at once. In a toggle box, select one item from the list. At the time of ship-
ping, the default values are set. Change the set values according to the applica-

tion.

Setting Data in Dialog Boxes

1,2,3... 1. Open the dialog box in which the data is to be changed. The current settings

will be underlined.

S.Scn D.Disp C.Camera B.Bin O.Condi M.Meas Y.Sys T.Tool

W. Drawing window

M. Window functions

P. Parameters

0. Window0 Fill . On Off
A.Window0 Paint/Match : Off Paint Pattern matching
1.Windowl Fill : On Off
B.Windowl Paint/Match . Off Paint Pattern matching
2.Window2 Fill : On Off
C.Window2 Paint/Match . Off Paint Pattern matching
3.Window3 Fill : On Off

12
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2. Move the cursor to the current setting that you wish to change.

S.Scn D.Disp C.Camera B.Bin 0O.Condi M.Meas Y.Sys T.Tool‘

0. Window0
A.Window0O
1.Window1
B.Window1
2.Window2
C.Window2
3.Window3

Fill
Paint/Match
Fill
Paint/Match
Fill
Paint/Match
Fill

W. Drawing window

M. Window functions
P Parameters

Window Functions

1 On Off
: Paint Pattern matching
: On Off
Off Paint Pattern matching
On Off
Off Paint Pattern matching
On Off

3. Move the cursor to the desired setting.

S.Scn D.Disp C.Camera B.Bin O.Condi M.Meas Y.Sys T.Tool

0. WindowO
A.Window0
1. Window1l
B.Window1l
2. Window2
C.Window2
3. Window3

Fill
Paint/Match
Fill
Paint/Match
Fill
Paint/Match
Fill

W. Drawing window

M. Window functions

P. Parameters

On Off
BRI Patten matching]
On Off
Off Paint Pattern matching
On Off
Off Paint Pattern matching
On Off

4. Move the cursor to E. End. The changed data will be underlined.

S.Scn D.Disp C.Camera B.Bin 0O.Condi M.Meas Y.Sys T.Tool

0.Window0
A.Window0O
1.Window1l
B.Window1l
2.Window2
C.Window2
3.Window3

Fill
Paint/Match
Fill
Paint/Match
Fill
Paint/Match
Fill

W. Drawing window

M. Window functions
P Parameters

Window Functions

On Off
Off Paint Pattern matching
On Off
Off Paint Pattern matching
On Off
Off Paint Pattern matching
On Off

5. Press the Enter Key to set the data.

13
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Setting Data in Toggle Boxes

14

1,2, 3.

Filtering

W.Weak smoothing

. Strong smoothing

. Edge enhancement level 1

. Edge enhancement level 2
Edge enhancement level 3
Edge enhancement level 4
Edge enhancement level 5

. Relief

. Vertical edges

. Horizontal edges

. All edges

XIK<TDTaOrWNE®

w0123 Sl CAL [elgy

[CARD IR

1. Open the toggle box in which the data is to be changed. The cursor will be

positioned at the current setting.

Filtering

0. Off
W. Weak smoothing
. Edge enhancement level 1
. Edge enhancement level 2
Edge enhancement level 3
Edge enhancement level 4
Edge enhancement level 5
. Relief
. Vertical edges
. Horizontal edges
. All edges

XIK<TDUPWNE

(Unfrz w0123 Erl CAL [elgg

[CARDIRS

2. Move the cursor to the desired setting and then press the Enter Key. The

data at the new cursor position will be set.
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1-4-4 Inputting Numbers

The methods for inputting numbers required for operations such as copying
scenes and setting determination criteria are explained here. There are two
ways to input numbers. The first is to change numbers incrementally or decre-
mentally, and the second is to input numbers directly.

Changing Numbers Incrementally or Decrementally

1,23.

1. Move the cursor to the item for which the number is to be changed.

[ S.Scn D.Disp C.Camera B.Bin W.Wind M.Meas Y.Sys T.Tool |
S.Measurement parameters
Measurement Parameters
P. Position ¢ Criteria
W.Cmp wind{ y ypnjt . % Difference Measurement
J.Cmperiter 1 ypper ;[ KN ] % = 0.000
2. Lower [ 0.000 1%= 0.000
0. Output 0
A. Criteria 0 Reference : 0.000
1. Output 1
B. Criteria 1
2. Output 2 E.End
C.Criteria 2 ] 0.000 to 0.000 %
3.Output3 : [ ]
D.Criteria3 : [ ]
E.End
+ : Enter comment
[PE] 4567 OFF CARD R

2. Change the number by means of the Right and Left Keys. When the Right
Key is entered, the smallest unit will be incremented by one. When the Left
Key is entered, the smallest unit will be decremented by one. To increment
or decrement the number ten times faster, press the Shift Key along with the
Right Key or Left Key respectively.

Inputting Numbers Directly

The method shown here applies when using the console, and not when menus

are operated through RS-232C. The method for inputting numbers directly by
means of RS-232C is shown on the following page.

1,2, 3.

number is to be entered, and press the Enter Key.
2. Move the cursor to the digit that is to be changed.

[S.Scn D.Disp C.Camera B.Bin W.Wind [SXSSe] M.Meas Y.Sys T.Tool |

P. Position ¢
W.Cmp windo
J. Cmp criteri

0. Output 0
A. Criteria O
1. Output 1
B. Criteria 1
2. Output 2
C.Criteria 2
3. Output 3
D. Criteria 3

Measurement Parameters

& Critcria ——

U. Unit

1. Upper  :[00000008.000] %=  0.000
2. Lower 0 0.000] %= 0.000
Reference : 0.000
E.End
T 0.000t0  0.000 % ]

S.Measurement parameters

: % Difference Measurement

+ : Enter comment

1. To go into the numeric input mode, move the cursor to the item for which the

15
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3. Press the Up Key or the Down Key to change the number. Pressing the Up
Key will increment the number by one. Pressing the Down Key will decre-
ment the number by one. If more than one digit needs to be changed, then
repeat steps 2 and 3 for each additional digit.

Note To enter a minus sign, move the cursor to the leftmost digit and press the Up and

Down Keys.

\S.Scn D.Disp C.Camera B.Bin W.Wind mﬂ M.Meas Y.Sys T.Tool

Measurement Parameters

P. Position ¢
gvgnn:s Z\:'I:gr U. Unit : % Difference Measurement
1. Upper : [000001#0.000] % =  0.000
0. Output 0 2. Lower 4| 0.000] %= 0.000
A. Criteria O
1. Output 1 Reference : 0.000
B. Criteria 1
2. Output 2
C. Criteria 2
3. Output 3
D.Criteria3 :[ 0.000 to 0.000 % ]

+ : Enter comment

4. Press the Enter Key. The number will then be changed.

\S.Scn D.Disp C.Camera B.Bin W.Wind mn M.Meas Y.Sys T.Tool

Measurement Parameters

P. Position ¢ Criteria

\JNg,rEp rﬁ',{f U.Unit : % Difference Measurement
PP 1.Upper  : [EEESWINENG] % = 0.000

. o=

0.Outputo | 2‘tower — :[ 0.000] % 0.000

A. Criteria 0 ]

1. Output 1 Reference : 0.000
B. Criteria 1

2. Output 2 E.End

C. Criteria 2

3. Output 3

D.Criteria3 :[ 0.000 to 0.000 % 1

+ : Enter comment

Note To clear a number (i.e., set it to 0), press the Shift Key and the Enter Key simulta-
neously while in the numeric input mode.
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Using RS-232C Follow the procedure shown here to input numbers using RS-232C.

1,2,3... 1. To go into the numeric input mode, move the cursor to the item for which the
number is to be entered, and press the Enter Key.

‘S.Scn D.Disp C.Camera B.Bin W.Wind mﬂ M.Meas Y.Sys T.Tool

S.Measurement parameters

Measurement Parameters

P. Position ¢ Criteria
\JNg:p g':?: U.Unit : % Difference Measurement

- &mp LUpper  :[120_ 1%= 0.000
0. Output 0 2.Lower M 0.000] % = 0.000
A. Criteria 0 X
1. Output 1 Reference : 0.000

B. Criteria 1
2. Output 2 E.End
C. Criteria 2
3. Output 3

D.Criteria 3 :[ 0.000 to 0.000 % ]

E.End
+ : Enter comment

2. Enter the number that is to be set, including the decimal point. The number
will not be valid if too many digits or more than three decimal places are en-
tered.

\S.Scn D.Disp C.Camera B.Bin W.Wind mﬂ M.Meas Y.Sys T.Tool
S.Measurement parameters

E]Ngmp rlr:?:r U. Unit : % Difference Measurement

- “mp 1. Upper HL___120 0004 0.000

0. Output 0 2. Lower [ 0.000] % = 0.000

A. Criteria O X

1. Output 1 Reference : 0.000

B. Criteria 1

2. Output 2 E.End

C.Criteria 2

3. Output 3

D.Criteria 3 :[ 0.000 to 0.000 % ]

E.End
+ : Enter comment

3. Press the Enter Key. The number will then be changed.

1-4-5 Inputting Characters

The method for inputting characters for scene comments, filenames, and so on,
is explained here. Characters can be input by selecting them from the character
list displayed on the screen. At the time of shipping, no characters are set. The
characters that can be input are as follows:

'_OZE
P QOm
©»NTO
X®O0
&~ Tm
T
~o -0
~NCIT
>0 < -
fosw
XX
I <
NZ

17
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In addition to these characters, the following functions are available.

Display Operation
DEL Deletes the character at the cursor position.
BS Deletes the character just to the left of the cursor position.
INS Toggles between insert and overwrite mode. (The default is overwrite
mode.)
«— Moves the cursor to the left.
- Moves the cursor to the right.
END Ends the character input operation.

1. To go into the character input mode, move the cursor to the item for which
the character is to be entered, and press the Enter Key. The characters that
can be input will be displayed on the screen.

m D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool |

Scene 0 :
Scenel :
Scene 2
Scene 3 : B
Scene 4 N
Scene5 0
1
D

>

Scene 6 :
Scene 7 :
Scene 8
Scene 9
Scenel0 :| N.Enter comment : [ | ]
Scenell :

Scenel2 :
Scenel3 : E.End
Scenel4 :

F. Scenel5 :

MOOWPHPOPNDIAWNEO

+ C. Copy

L. Clear
N . Enter comment

T. Scene change time

2. Move the cursor to the character that is to be entered.

—m D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool‘

Scene 0 :
Scenel :
Scene 2 :
Scene 3 :
Scene 4 :
Scene5
Scene 6 :
Scene 7
Scene 8
Scene 9
Scenel0 :| N.Enter comment st ]
Scenell :

.Scenel2 :
.Scenel3 : E.End
. Scenel4 :

g~-oz>»
Perom
WL N TO
Pswoo
Seazm
&R ()
r1~o-H0
|~ ~cz
>0 <L -
-COELA
X X

I <r

I NZ

END

MOOEPOPNDOREWNRO
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3. Press the Enter Key. The character will then be entered. If more than one
character needs to be entered, then repeat steps 2 and 3 for each additional
character.

4. When all the desired characters have been entered, either press the Escape
Key or move the cursor to END and press the Enter Key. The input charac-
ters will be set and the character input mode will be exited.

m D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool\

Scene 0 :

Scenel :

Scene 2 :

Scene 3 : A

Scene 4 : N

Scene5 0
1
D

Scene 6 :
Scene 7
Scene 8 :
Scene 9
_Scene10 :| N.Enter comment : [STAIN CHECK B ]
. Scenell :

.Scenel2 :
.Scenel3 : E.End
. Scenel4 :

MOOBPORNDTRWNEO

1-4-6 Editing Input Characters

To edit characters that have been input, go into character input mode and follow
the procedures shown below.

Deleting All Characters In order to delete all of the characters, press the Shift Key and the Enter Key si-
multaneously.

Deleting Single Characters In order to delete a single character, follow the procedure shown below.

1,2, 3. 1. Move the cursor to the character that is to be deleted.

—m D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

Scene 0 :
Scenel :
Scene 2
Scene 3 :
Scene 4
Scene5
Scene 6 :
Scene 7
Scene 8 :
Scene 9
.Scene10 :| N.Enter comment : [STAINGCHECK ]
. Scenell :

.Scenel2 :
.Scenel3 : E.End
. Scenel4 :

2. Move the cursor to DEL.

g-oz>»
T#rowm
LA N TO
Pswoo
SearTm
“onmm
—~czT
>0 < —
'(DEL.
C X =
| <r
NES

[%2]
T o He

(/]
m
4
lw)

MOO@PORNDOTRWNEO

—[m D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

Scene 0 :

Scenel :

Scene 2 :

Scene 3 : A

Scene4 : N
0
1

Scene5 :
Scene 6 1
Scene 7 : )
Scene 8 :
Scene 9 :
Scene10 :| N.Enter comment [STAINGHECK ]
Scenell :

. Scenel2 :
.Scenel3 : E.End
. Scenel4 :

3. Press the Enter Key. The character at the cursor position will then be de-
leted. To continue deleting characters one by one, repeat steps 1 through 3.

MOOWPORNONAWNEO

19
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Inserting Single Characters

20

1,2, 3.

In order to insert a single character, follow the procedure shown below.

1. Move the cursor to INS.

m D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

MOOWPOONDIUAWNEO

Scene 0 :
Scenel :
Scene 2 :
Scene 3 :
Scene 4
Scene5 :
Scene 6
Scene 7 :
Scene 8 :
Scene 9
. Scenel0 :
. Scenell :
.Scenel2 :
.Scenel3 :
. Scenel4 :

N.Enter comment : [LABEL CHECK ]

2. Press the Enter Key to go into insert mode. The cursor will become an un-

derline.

3. Move the underline to the position where the character is to be inserted.

4. Enter the character that is to be inserted. To continue inserting characters
one by one, repeat steps 3 and 4.

5. Move the cursor to INS.

6. Press the Enter Key. The mode will change back from insert mode to over-
write mode, and the underline will be changed back to a cursor.

D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool‘

MOO@WPOPNONRWNEO

Scene 0 :
Scenel :
Scene 2 :
Scene 3
Scene 4 :
Scene 5 :
Scene 6 :
Scene 7 :
Scene 8 :
Scene 9 :
Scenel0 :
. Scenell :
.Scenel2 :
.Scenel3 :
. Scenels :

N.Enter comment :  [LABEL#If@HECK ]
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1-4-7 Displaying Help Messages

Help messages explaining menu functions can be displayed during menu op-
erations. They are useful when menu functions or applications are not fully un-
derstood, and they can be displayed for any menus except for measurement
screens or saving reference image screens.

1,2, 3.

1. Press the Help Key. The help message related to the menu currently being

displayed will appear.

‘S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas T.Tool‘

R.RS-232C

A.l/O Unit
C.Camera setting:
S.Measurement s

L.Error response
D.Display menu

M.Auto measuring

M.Auto measuring

R.RS-232C

System Setting Menu

: Enables or disables to start measurement
automatically during start—up.

: Sets specifications for each RS-232C I/F
Unit channel.

: Sets output conditions for I/O Unit.

s : Sets data on connected cameras.

peeds : Sets the speeds for position compensation
and measurements.

: Sets the error response.

: Sets the menu operating environment.

U.Units : Displays a table of connected Units.
0.0K

2. To return to the menu that was being displayed just before the help message
was brought up, press either the Enter Key or the Escape Key.

1-4-8 Displaying the F200 Version

1,2, 3.

1. While the Basic Screen is being displayed, press the Shift Key and the Es-
cape Key simultaneously. The version will then be displayed.

‘S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas T.Tool‘

F200 Version Information

Visual Inspection System F200
Version 1.10E-000

1993.12.16 19:56:50
68020 BIOS Ver 1.00

(c) Copyright OMRON Corporation 1993
All Rights Reserved

IScn00 gCam0 [Ra

Unfrz w0123 7yl CAL [el3g

CARD

2. To return to the Basic Screen, press either the Enter Key or the Escape Key.

21
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1-4-9 Starting and Quitting

Starting Before starting up the F200, check to be sure that the basic configuration is com-
pletely connected and that the power supply and ground lines are wired. Then
follow the procedure outlined below.

1,2,3... 1. Turn on the power supply switch for the video monitor.

2. Turn on the power supply switch for the Power Supply Unit. The Initial
Screen will then be displayed at the video monitor.

F200 Standard Menu

Visual Inspection System F200
Version 1.10E-000 1993.12.16
OMRON

(c) Copyright OMRON Corporation 1993
All Rights Reserved

Check the Camera I/F Unit and Camera
models.

U.Camera I/F Unit : [F300-A20 ]
C.Camera : [F200-s ]

0.0K

Checking the Initial Screen  Check the Initial Screen to be sure that the correct Camera I/F Unit and camera
are shown. Also check to be sure that the Camera I/F Unit and camera shown in
the Initial Screen are the same as those that are actually connected. If they are
the same, then select O. OK. The Basic Screen will then be displayed.

m D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool\

(ke 4567 [MOFF (CARD BB

If the Camera I/F Unit and camera shown in the Initial Screen are not the same
as those that are actually connected, then the correct images cannot be taken
and the measurements will be wrong. The Camera I/F Unit and camera settings
must be corrected before proceeding further. After the settings have been cor-
rected, select O. OK to display the Basic Screen.

22
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Setting Camera I/F Units

1,2, 3.

Setting Cameras

The currently connected Camera I/F Unit is recognized automatically and the
model is displayed. When any Camera I/F Unit other than a Shutter Simulta-
neously Camera I/F Unit is mounted, no particular operation is required. To set
the Camera I/F Unit, follow the procedure outlined below.

1. Select U. Camera I/F Unit. The model numbers of the Shutter Simulta-
neously Camera I/F Unit will be displayed.

2. Set the number of the Camera I/F Unit that is mounted. The number will then
appear on the Initial Screen. Check to be sure that the model number that is
displayed matches the model that is actually mounted.

F200 Standard Menu

Visual Inspection System F200
Version 1.10E-000 1993.12.16

OMmRON

(c) Copyright OMRON Corporation 1993
All Rights Reserved

Check the Camera I/F Unit and Camera
models.

U.Camera I/F Unit B -300-A20RS ]
C.Camera : [PILG-50/55 *

0. F300-A20RS
1. F300-A21RS

0.0K

The cameras that can be mounted to each type of Camera I/F Unit are shown in
the table below. Make the selection from among these.

Camera I/F Units Cameras
F300-A20 Normal Camera I/F Unit F200-S, F300-S
F300-A20S Normal Simultaneously Camera I/F Unit F300-S
F300-A20R Shutter Camera I/F Unit PJLG-50/55/60-Z
F300-A20RS Shutter Simultaneously Camera I/F Unit PJLG-50/55/60-Z
F300-A21RS Shutter Simultaneously Camera I/F Unit PJLG-70-Z

Note Cameras other than those listed above may not operate properly. If you wish to

1,2, 3.

use another type of camera, consult with your local OMRON sales office (listed
at the back of this manual).The F300-A21RS Shutter Simultaneously Camera
I/F Unit and the PJLG-50/60/70-Z Shutter Cameras are not available at this time.

1. Select C. Camera. The model numbers of the cameras that can be con-
nected will be displayed.

23
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Quitting

1,23.

24

2. Set the number of the camera that is connected. The number will then ap-
pear on the Initial Screen. Check to be sure that the model number that is
displayed matches the model that is actually mounted.

F200 Standard Menu

Visual Inspection System F200
Version 1.10E-000 1993.12.16
om

(c) Copyright OMRON Corporation 1993
All Rights Reserved

Check the Camera I/F Unit and Camera
models.

U.Camera I/F Unit : [F300-A20 ]

C.Camera Ml -200-S ]
0.0K 1. F200-S
2. F300-S
0. Other

Before quitting, check to be sure that none of the following conditions are in ef-
fect:

e Menu operations being carried out.

* “Working” displayed in the lower right hand corner of the menu. (See 1-4-1 Ba-
sic Menu Operations.)

e The MMI Unit's orange Memory Card Access LED indicator lit.
In none of these conditions is in effect, then carry out the following procedure.

1. Turn OFF the power supply switch for the F200.

2. Turn OFF the power supply switch for the video monitor. Even after the pow-
er supply is turned off for the F200, all of the data set for each menu will be
retained.
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This section provides the information necessary for installing an F200 Visual Inspection System. It includes system configu-
ration, mounting instructions, wiring diagrams, and externa dimensions. Specifications are provided in Appendix A Specifi-
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2-1 System Configuration

Check to be sure that all of the Units required for setting up the basic system
configuration are on hand. If peripheral devices are to be used, then make sure
that all of the devices, connecting cable, and so on are ready to be connected.

Basic System Configuration

F200-P Power Supply Unit F200-C10E IMP Unit F300-FM MMI Unit

F300-M09 Video Monitor
F300-KP Console (100 VAC)

(- =

— —

(Note: The F300-P Power F309-VM Monitor Cable

Supply Unit cannot be mounted.)

Camera I/F Units (Use one.)

F300-A20 F300-A20S F300-A20R F300-A20RS or
Normal Normal Simultaneously Shutter F300-A21RS
Camera I/F Unit Camera I/F Unit Camera I/F Unit Shutter Simultaneously
Camera I/F Unit
For measuring For measuring stationary For measuring ob- | For measuring objects
stationary objects objects or moving objects jects moving at moving at high speed,
or moving objects using a strobe, and for high speed. and for measuring two
using a strobe. measuring two places si- places simultaneously us-
multaneously using two ing two cameras.
6 Q cameras. @ @
O g O O

F309-VS Camera Cable

F309-VSR Shutter Camera Cable

F200-S Camera F300-S Camera PJLG-55-Z
Shutter Camera

Note: Up to two cameras of the same type can be used (but different models cannot be used together).
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Peripheral Devices
F300-N256/N512 Memory Card

—

<

3

F300-N256
SAAM 25K bytes
SRAM

omron
m MEMORY GARD

I/F Units (Use the one that matches
the peripheral devices connected.)

Used for storing scene data, system data,
and output data (e.g., measurement values,
judgement results, etc.).

F300-E RS-232C I/F Unit

For saving scene and system data and
carrying out menu operations via
RS-232C interface.

F300-E Terminal Block Unit

For inputting measurement instructions
and outputting judgement results via a ter-
minal block.

F300-DC Parallel I/O Unit

For inputting measurement instructions
and outputting measurement values and
judgement results via parallel 1/0.

F300-FS Strobe I/F Unit
For flashing the strobe while taking
images.

F300-G Dummy Unit
For inserting into empty slots to protect
and strengthen connectors.

F309-VR
RS-232C Cable

—
gy -

IBM PC/AT or Compatible

C200H or CQM1

Programmable Controller

F309-VFS
Strobe Cable

Strobe Device

Note: The F300-L100E OVL Unit cannot be mounted.

27
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2-2 System Setup

Follow the instructions outlined below to set up the F200 Visual Inspection Sys-

tem.
2-2-1 Mounting Units
The Units must be mounted in the positions shown in the following illustration.
Be sure to mount all Units in their correct positions.
= 2y
) D 1  F200-c10E IMP Unit
(¢ Er————
FiErd
I
F200-P Power F300-A200]0] F300-000 F300-FM
Supply Unit Camera I/F Unit I/F Unit MMI Unit
Procedure

1,2,3... 1. Line up the catches at the top of the Unit with the notches at the top of the
IMP Unit, and carefully match the connectors.

Mounting screw

Catch

— |

> Connectors
g

/ TN

Mounting screw

Phillips screwdriver

o

/

2

Unit IMP Unit

2. Press the Unit horizontally into the IMP Unit.
3. With a Phillips screwdriver, tighten the mounting screws.

Caution Be sure to turn off the power supply before mounting Units. Replacing or adding
a Unit while the power is turned on may result in damage to the Unit.

28
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2-2-2 Connecting the Console
The console connector is located under the MMI Unit connector cover.

Connector cover

MMI Unit

Console connector

Video monitor connector

Inserting the Connector
1,2,3... 1. Turn off the power supply switch for the Power Supply Unit.

2. Holding the rubber part of the connector, line the connector up with the re-
ceptor.

Rubber part of connector

3. Push the connector in straight ahead until it locks in place.

29
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Removing the Connector

1,2, 3. 1. Unlock the connector by pulling lightly on the connector ring, a shown in the
illustration below. Do not pull on the rubber part of the connector or on the
cable.

Connector ring

2. Still holding onto the connector ring, pull the connector straight out.

Housing the Console When the console is not in use, it can be housed in the MMI Unit as shown in the
illustration below.

Console housing slot

T Console

r=s— MMI Unit

30
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2-2-3 Connecting the Video Monitor

The video monitor connector is located under the MMI Unit connector cover.
(See the illustration under 2-2-2 Connecting the Console.)

Connecting at the Rear of the Video Monitor

1,2,3... 1. Turn off the power supply switch for the video monitor.

2. Connect the BNC connector of the monitor cable to the video input terminal
at the back of the video monitor.

3. Set the termination resistance switch to 75 Q.

VIDEQ
750 HGH

[ ]

Termination resistance switch
| IN our
— @

o o
o
Video input  Video output
terminal terminal
Connecting at the MMI Unit
1,2,3... 1. Holding the rubber part of the video monitor connector, line the connector up

with the receptor.

0
|

Rubber part of connector

2. Push the connector in straight ahead until it locks in place.
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Removing the Connector

1,2, 3.

1. Unlock the connector by pulling lightly on the connector ring, a shown in the
illustration below. Do not pull on the rubber part of the connector or on the
cable.

Connector ring

S~

2. Still holding onto the connector ring, pull the connector straight out.

2-2-4 Connecting Cameras

Connecting at the Camera

Standard Cameras

32

1,2, 3.

A maximum of two cameras can be connected to a Camera I/F Unit.

To make the connection at the cameras itself, follow one of the procedures out-
lined below, depending on whether a normal or shutter camera is to be used.

1. If an F300-S Camera is to be used, then check to be sure that the normal
camera switch settings are as follows:

AGC switch OFF
SHT switch OFF
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2. Connect the “normal camera” cable socket connector to the “normal cam-
era” connector.

AGC switch

Gain control
knob SHT switch

B—= 3
|—|l F300—§\\
: @

L

e

Tripod mounting

device
Shutter Cameras
1,2,3... 1. Check to be sure that the shutter camera switch settings are as follows:
Synchronization method External synchronization
Scanning method Non-interlace

2. Connect the shutter camera cable connector to the camera connector. For
detailed instructions, refer to the camera operation manual.

Connecting at the Camera I/F Unit
1,2,3... 1. Turn off the power supply switch for the Power Supply Unit.
2. Holding the rubber part of the camera cable connector, line the connector up
with the receptor as shown in the following illustration.

Rubber part of connector

3. Push the connector in until it locks in place.

Removing the Connector

1,2,3... 1. Unlock the connector by pulling lightly on the connector ring, a shown in the
illustration below. Do not pull on the rubber part of the connector or on the
cable.

Connector ring

33



System Setup Section 2-2

2. Still holding onto the connector ring, pull the connector straight out.

2-2-5 Attaching the Cover

It is recommended that the cover be attached in order to protect connecting
cables to Units and peripheral devices, and to guard against malfunctioning.

Procedure

1,2,3... 1. Holding the bottom of the cover, insert the catches on the top of the cover
into the notches on the front surface of the Unit.

2. Lightly push down the bottom of the cover, lining it up with the Unit.

3. Press the cover into place until it locks.

Caution Do not force the cover into place, and do not place any heavy objects on top of
the cover.
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Removing the Cover
1,2,3... 1. Unlock the cover by lightly lifting up from the bottom.

S

20

i
9

1
(i
\

\//

L)

2. Continue lifting the cover and remove the catches at the top of the cover
from the notches in the Unit.

2-3 Power and Ground Wiring

Connect power cables and ground cables to the F200-P Power Supply Unit
terminal block. The terminal block uses M4 screw connectors. Use the crimped
connectors shown in the table below.

s O] e o]

Recommended Parts An applicable cable from 1.04 to 2.63 mm? should be used.

Crimped Connectors

35



Power and Ground Wiring

Section 2-3

2-3-1 Power Wiring

2-3-2 Ground Wiring

36

In order to avoid voltage drops, use power cables of at least 2 mmZ2. To avoid
interference from inductive noise, use twisted-pair cable. Wire the F200 power
supply separately from other devices. In particular, wire it separately from any
inductive loads.

. 1PN
RUN signal output J '@j L /1 RUN
ERROR signal output ‘{@f h 71 ERR
L 753 COM
)
L]
e _ | :@}’ []1 12vDC
service power su 4‘ [=p] out
P PRl [@} T 0.3 Amax.
]
Class-3 ground terminal "9‘ ® GR
Line ground terminal Jr LG
(]
— NC
Not used NC
L NC
_ B 100 to 240
Power supply terminal L VAC

In order to prevent electrical shock, use a class-3 ground (with a maximum
ground resistance of 100 ). Use a ground wire of at least 2 mm?2.

If interference results from excessive noise, then short-circuit the GR and LG
with the accessory short bar and use a class-3 ground.

Do not share the ground wire with any other devices or ground it to a metal
frame. Doing so may result in damage to the equipment. Be sure to use a dedi-
cated ground wire for the F200.

T | o

1

LG

Use an independent ground L {|
wire of at least 2 mm?2. %

7T

Class-3 ground (100 Q max.)
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2-4 Installation Environment

2-4-1 Location

2-4-2 Installation

Temperature Considerations

Operation and Maintenance
Considerations

Noise Considerations

The F200 System is highly reliable and resistant to environmental factors. The
following guidelines, however, must be followed to ensure reliability and to get
full use of the System.

Do not install an F200 System in locations subject the following conditions:
e Temperatures outside 0°C to 50°C

e Condensation due to rapid temperature fluctuations

¢ Relative humidity outside 35% to 85% RH

e Corrosive or flammable gas

¢ High concentrations of dust, salt, or iron particles

e Direct vibration or shock

¢ Direct sunlight

* Water, oil, or chemicals fumes or spray

Consider environmental factors and ease of operation and maintenance when
installing the F200 System in a control box.

The operational temperature range of the F200 System is 0°C to 50°C. Take the

following measures to maintain the F200 System in this range.

¢ Maintain a minimum of 50-mm clearance above and below the F200 System to
improve air circulation.

* Do not install the F200 System immediately above strong heat sources, such
as heaters, transformers, or large-capacity resistors.

» Provide a forced-air fan or air conditioning if the ambient temperature exceeds
50°C.

Control box

-
ﬁ -
Fan
@J

Louver

Keep the F200 System away from high-voltage equipment and motors to
improve safety during operation and maintenance. The F200 System is easiest
to work with if installed between 1.0 and 1.6 meters above the floor.

Do not install the F200 System in a cabinet containing high-voltage equipment or
within 200 mm of power lines. Fully ground the mounting plate.

Power cable

200 mm min.

F200

200 mm min.
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Dimensions

% 235 ] | 162.7
215405 o) 47.1
4R2 ey — m‘lﬁ a9 »
AT T oF T A AL / -
S| _ 24 i
!
I I .
o [ & " i Dimensions
when mounted
0
L 23 o R700
— (A & T
o I
A !
— !
!
o | & Py |
i
4-R3 L] i
: \
&+ + D \
4-R6 0
©

2-4-3 Precautions

Install the Unit vertically with the vents at the top and bottom to improve air cir-
culation and heat dissipation. Do not install as shown in the right portion of the

diagram below.

Direction of Installation

Exhaust
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Clearance
P
50 mm min. Vi
| V]
- v
/ s
/
iy
| 1Y
‘ vl Maintain at least 50 mm clearance
; above and below the F200 System
\ A to improve air circulation.
i
v
\ 1%
e v
f v
50 mm min. v
| v
W/ /7777

2-5 Connecting Peripheral Devices

Using M4 self-rising screws as the terminal screws, connect the Power Supply
Unit wiring. Use the crimped connectors shown below.

s O] e o]

Recommended Parts An applicable cable from 1.04 to 2.63 mm? should be used.

Crimped Connectors

2-5-1 Wiring an External Power Supply
The Power Supply Unit has a 12-VDC service power supply. Use it for the Termi-

nal Block Unit and Parallel I/O Unit interface, and also as the power supply for
external devices such as timing input sensors.

L=

) RUN
Lo

) ;ERR
5y COM
an

] 12vDC
ouT
0.3A max.

® GR

LG
;7

NC

+12V

oV

Output voltage: 12 VDC 5%
Output current: 0.3 A max.

2-5-2 Wiring External Outputs

The Power Supply Unit can output RUN and ERR signals. Wire them as shown
below. (For information on detecting and outputting errors that occur at a mea-
surement screen, refer to 4-8-6 Selecting the Error Output Method.)

L 1 RUN
ﬂ ERR

coM
q 12vDC

ouT
‘TO.SA max.

RUN

ERR

12 to 24 VDC#10%
100 mA max.
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Connecting Peripheral Devices Section 2-5

Signal Remarks

RUN ON during measurement processing. The RUN indicator on the
front panel of the Power Supply Unit lights simultaneously with
the signal output.

ERR Can be turned ON when an error occurs at a measurement

screen. The ERR indicator on the front panel of the Power
Supply Unit lights simultaneously with the signal output.

2-5-3 Connecting Strobe I/F Units

Follow the procedure shown below to connect Strobe Units to an F300-FS
Strobe I/F Unit.

F300-FS Strobe I/F Unit

F309-VFS Strobe Cable, 2 m
(Sold separately)

Procedure for Connecting Refer to 4-3-4 Flashing the Strobe for details on making the strobe flash.

1,2, 3. 1. Connect the strobe cable connector to the Strobe Unit.

2. Holding the rubber part of the strobe cable connector, line up the connector
with the receptor as shown in the illustration below.

® @ @

3. Push the connector in straight until it locks.
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Procedure for Disconnecting

Connectors

1,2,3... 1. Unlock the connector by pulling lightly on the connector ring, a shown in the
illustration below. Do not pull on the rubber part of the connector or on the

cable.

Lzl

2. Still holding onto the connector ring, pull the connector straight out.

2-5-4 Connecting RS-232C I/F Units

Follow the procedure shown below to connect a device with an RS-232C inter-
face to an RS-232C I/F Unit. (For instructions on setting RS-232C communica-
tions specifications, refer to 4-8-2 Setting RS-232C Communications Specifica-
tions. For instructions on using the RS-232C I/F Unit as an input device, refer to
4-7-1 Inputting Commands at Measurement Screens. For instructions on using
the RS-232C I/F Unit as an output device for measurement results, refer to 4-7-2
Outputting Measurement Results. )

Use D-SUB25 pin connectors. The XM2A-2501 Connector (made by OMRON)
is recommended. The pin numbers and names are as shown below.

o
25 o o113
¥
gl
o |
Pin no. Symbol Name
1 FG (GND) Frame Ground
2 SD (TXD) Send Data
3 RD (RXD) Receive Data
4 RS (RTS) Request to Send
5 CS (CTS) Clear to Send
6 DR (DSR) Data Settings Ready
7 SG (GND) Signal Ground
8 CD (DCD) Data Carrier Detected
20 ER (DTR) Data Terminal Ready

41



Connecting Peripheral Devices

Wiring

Standard

Section 2-5

25-pin Cable Connection

F300-E RS-232C Device
Symbol Pin no. Pinno. | Symbol
SD (TXD) 2 2 SD (TXD)
RD (RXD) 3 >< 3 RD (RXD)
RS (RTS) 4 4 RS (RTS)
CS (CTS) 5 ] [ 5 CS (CTS)
DR (DSR) 6 | B DR (DSR)
SG (GND) 7 7 SG (GND)
CD (DCD) 8 8 CD (DCD)
ER (DTR) 20 | L1 20 |ER(DTR)

RS/CS Control

25-pin Cable Connection

F300-E RS-232C Device
Symbol Pin no. Pinno. | Symbol
SD (TXD) 2 2 SD (TXD)
RD (RXD) 3 >< 3 RD (RXD)
RS (RTS) 4 4 RS (RTS)
CsS(CTS) | 5 >< 5 |Cs(CTS)
DR (DSR) 6 6 DR (DSR)
SG (GND) 7 \ / 7 SG (GND)
CD (DCD) 8 >< 8 | CD(DCD)
ER (DTR) 20 / \ 20 | ER(DTR)

Connecting a Peripheral Device

Connecting the RS-232C I/F Unit
1.

1,23.

1,2, 3.

Disconnecting the Cable

42

1,2 3.

1.

2. Tighten the screws.

Unit.

2. Tighten the screws.

. Loosen the screws.

9-pin Cable Connection

F300-E

Symbol

Pin no.

RS-232C Device

SD (TXD)

2

Pin no.

Symbol

RD (RXD)

2

RD (RXD)

RS (RTS)

SD (TXD)

CS (CTS)

ER (DTR)

DR (DSR)

SG (GND)

SG (GND)

N oo b~ W

DR (DSR)

ER (DTR)

RS (RTS)

9-pin Cable Connection

F300-E

| N|OoO|O| bW

CS (CTS)

Symbol

Pin no.

RS-232C Device

SD (TXD)

2

Pin no.

Symbol

RD (RXD)

2

RD (RXD)

RS (RTS)

SD (TXD)

CS (CTS)

ER (DTR)

DR (DSR)

SG (GND)

SG (GND)

N|o| 0| b~ w

DR (DSR)

ER (DTR)

RS (RTS)

3. Set the communications specifications.

3. Set the communications specifications.

o N Ol bW

CS (CTS)

Connect the RS-232C cable connector to the RS-232C connector of the pe-
ripheral device.

Connect the RS-232C cable connector to the connector of the RS-232C I/F

. Holding the connector of the cable, pull the connector straight out.
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2-5-5 Connecting Terminal Block Units

Crimped Connectors

Recommended Parts

Connectors

Connect Terminal Block Units to the Programmable Controller or personal com-
puter. (For instructions on using a Terminal Block Unit as an input device, refer to
4-7-1 Inputting Commands at Measurement Screens. For instructions on using
a Terminal Block Unit as an output device for measurement results, refer to 4-7-2
Outputting Measurement Results. )

Use M4 self-rising screws as the terminal screws. Use the crimped connectors
shown below.

An applicable cable from 1.04 to 2.63 mm? should be used.

Terminal Block connectors are removable. They can be mounted or removed
with the wiring still connected. The pin numbers and names are as shown below.

No. Signal name No. Signal name
2 STEP 1 COM IN (for input)
4 DSA 3 RESET
6 DI 1 5 DIO
8 DI 3 7 DI 2
10 DI5 Data input 9 Dl 4 Data input
12 DI 7 11 DI 6
14 GATE 13 NC
16 DO O 15 BUSY
18 DO 2 17 DO 1
20 DO 4 Data input 19 DO 3
22 DO 6 21 DO 5 Data input
24 | AND 23 DO 7
26 OR 25 COM OUT (for output)

2-5-6 Connecting Parallel I/O Units

Connectors and Cable

Connect Parallel I/0O Units to the Programmable Controller or personal comput-
er. (For instructions on using a Parallel I/O Unit as an input device, refer to 4-7-1
Inputting Commands at Measurement Screens. For instructions on using a Ter-
minal Block Unit as an output device for measurement results, refer to 4-7-2 Out-
putting Measurement Results. )

The connectors and cable shown in the table below are recommended.

Iltem Model number Maker
Connectors used 57LE-40500-7300 (D34) Daiichi Denshi Kougyo

Conforming connectors (1 | 57JE-B50H-L12
set per Unit is included.)

Cable UL2464 IFS-RVV-SB series | Fujikura Densen
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Terminal Arrangement

7O\
so—| @ 125
26——§ 11
N
No. Signal name No. Signal name
1 COM OUT (for output) 26 COM OUT (for output)
2 DO 31 27 DO 30
3 DO 29 28 DO 28
4 DO 27 29 DO 26
5 DO 25 30 DO 24
6 DO 23 31 DO 22
7 DO 21 32 DO 20
8 DO 19 33 DO 18
9 DO 17 Data output 34 DO 16
10 DO 15 35 DO 14
11 DO 13 36 DO 12
12 DO 11 37 DO 10
13 DO 09 38 DO 08
14 DO 07 39 DO 06
15 DO 05 40 DO 04
16 DO 03 41 DO 02
17 DO 01 42 DO 00
18 BUSY 43 GATE
19 NC 44 DI 7
20 DI 6 45 DI5
21 Dl 4 46 DI 3 Data input
22 DI 2 Data input 47 DI 1
23 DI O 48 DSA
24 RESET 49 STEP
25 COM IN (for input) 50 COM IN (for input)
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2-6 External Dimensions

2-6-1 Units
F200-C10E IMP Unit
235 o
T 215505 22
4-R2 N ‘ o
A ¥ E R S Ak T =
— — -
je| * H *
225 | 250
= +0.5
. &
4-R3 U
™~ 7
4 % 4 R 4 T 19
4-R6 o
F300-FM MMI Unit
246, 14
250
b
\
IMP Unit

F300-A20S Normal
Simultaneously Camera I/F Unit

34.6

l——— 1335 —s— 14
=]
1 i

N
a
o

Front cover IMP Unit

F200-P Power Supply Unit

le— 84.6 — 133.5 —-Q-—M
0
250 1
! N
\
IMP Unit
F300-A20
Normal Camera I/F Unit
348 1335 — s te1s
=3
t 0

250

el |

Front cover

IMP Unit

F300-A20R
Shutter Camera I/F Unit

34.6

le—n)

fe—— 1335 — st Ha-14

ﬂﬁﬂ—gﬂ;ﬂ

Front cover

e

in !

/ i) -s!mmmnﬂx
IMP Unit
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F300-A20RS/21RS Shutter
Simultaneously Camera I/F Unit

34.6 14
je—] fe—— 133.5 ——sj—ja-
=

] g

@LH

Front cover IMP Unit

F300-DC Parallel I/O Unit

le— 69.6 le—— 133.5 _"_l"14
A

Vi Ji.m.,ﬂ'\

Front cover IMP Unit

F300-FS Strobe I/F Unit

34.6

et 133.5 ,'_"_ 14
—

1 i

ﬂﬂﬁﬂﬂﬂmﬂ---‘...
IMP Unit

Front cover

46

F300-E RS-232C I/F Unit

34.6

ji

+«— 1335 —>l—|< 14

nE;

g
(—— —— 1l
===

/l

Front cover IMP Unit

el

F300-D Terminal Block Unit

34.6
14 -s—je— 1335 — l—s]

I=‘D 0

IMP Unit Front cover

F300-G Dummy Unit

!

S8 e 1335 | el4

e

Ii

250

[

Front cover IMP Unit
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2-6-2 Console

18 . 50
F300-KP
)] —
_ESC, HEP _ENT
) O O d
A
« 1
) O 43 87
=
v
] SHFT
) (: CONSOLE
L \.
[ e—
0 —— 12.66
N/ ;
10 [e— 23 —| 5
(17.5 dia.)
I 5.3 dia.
14.7 dia.
k
1,000
2-6-3 Video Monitor
F300-M09 —j 250
—14y22L
NOATEEn0a bR
|
215 |
125
—ﬁ—f—\—ngw i
— @) ©)
1—\__I 7 j - — 7
146 22 185
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2-6-4 Normal Cameras

F200-S

F300-S

e 342 —

)

NS>/

-

44

-

48

35

[omeon ]
i F200-5 —
< CAMERA
N 5|
% 8 @ OMRON Corporation MADE IN JAPAN SER No. ) L\
-]
g |
107 5.3
1
60 29
48
2-M5, depth: 8
E| o[d/ ®
MmN Fan ul
AN \ql _"
® \ ®
C mount cap &
37.5 35
1/4"-20UNC, depth: 8
98
1 P
F300-S
CAMERA :]c:)ﬂ
@ @
O | I
C mount Camera mounting plate
e— 22.75 45
o]
CF’ D &3 |
A
8
© @ )
10

25 —‘\ N 2-M5, depth: 6
1/4"-20UNC, depth: 6
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SECTION 3
Menu Operation Flow

This section describes the order of operations used for setting inspection data. The operations used will vary depending on the
application (e.g., the object inspected and the contents of the inspection, positioning, and so on). In this section, three exam-
ples are used for purposes of general illustration. Section 4 describes related functions and provides more detailed explana
tions of key operations.

3-1 Inspectionfor Cansof theWrong Type . .. ..o v it e 50
3-1-1  Preliminary Operalions . ........c.iii e e 51
31-2 MenUProcedure . . ...t 52
3-2 Positioning for Tightening SCrews . . ... e e e 57
3-2-1  Preliminary Operations ... ...ttt 58
322 MenUPIocedure . . . . ... 59
3-3 Inspection of Folded Endsof Packages . ... 65
3-3-1  Preliminary Operations . . .........iui e 67
332 MeENUPIOCEHUIE . . . . oo 67
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I nspection for Cans of the Wrong Type Section 3-1

3-1 Inspection for Cans of the Wrong Type

In this example, the sides of cans are measured and any items of the wrong type
are detected. The results of the F200 determination (OK/NG) are then output to
a Terminal Block Unit so that the erroneous items can be rejected in the next pro-
cess. In addition, when each can arrives at the measurement position a STEP
signal is input from a synchronization sensor. The measurement is executed by
the F200 in synchronicity with the STEP signal.

Synchronization
sensor

Determination

Correct item

Erroneous item A —

TN
e —
V:
e’
% Erroneous item B ——

— Rejected at next process.
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Menu Operation Flow The flow of menu operations up to the point of measurement is shown below. For
detailed explanations of these operations and their related functions, refer to
Section 4 Operations.

Selectlng the scene number E 4-1-1 Selecting Scene Numbers

; ; 4-3-2 Selecting Filtering for Measurement
reating the m rement im
Creating the measurement image E 4-4-1 Selecting the Binary Level Setting Method

4-4-2 Setting the Binary Level
4-2-1 Selecting the Display Image Type

Setting the measurement area

l

Setting the output data

l

Saving the reference image

l

Setting the criteria

l

Setting 1/0 devices

l

4-5-1 Drawing Windows

4-6-3 Setting the Output Expression

4-6-5 Saving Reference Images

4-6-4 Setting Output Expression Criteria

4-7-1 Inputting Commands at Measurement
Screens
4-7-2 Outputting Measurement Results

“f s N ey

4-7-4 Measuring
4-7-5 Changing Images and Criteria at Measure-
ment Screens

Measuring

3-1-1 Preliminary Operations
Before menu operations can begin, the following preliminary operations must be
carried out.

* Wire the system so that the Terminal Block Unit's determination result output
will be processed at the next step.

o Install the cameras so that the following conditions will be satisfied when a can
reaches the position that turns ON the STEP signal.

1) The can shall not be out of position on the screen.
2) The cameras shall be in focus.
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3-1-2 Menu Procedure

Selecting the Scene Number

1,2,3... 1. Select Scene 0. From this point on, all data that is set will be set for Scene 0.

F, Boorm |8 |

BBt i

Creating the Measurement Image
2. Select the filtering. In order to enhance the pattern of the side of the can, and
to stabilize the binary image, select “Edge enhancement level 3.”

3. Set the binary level so that the pattern of the side of the can is displayed as
white.

A e o [T e i Ly g
m . )

4. Select the displayed image. Select “Binary image” so that the measured
binary image will be always displayed.
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Setting the Measurement Area
5. Draw the window so that the entire side surface of the can appears in the
window (Window 0).

Setting the Output Data
6. Set the area of Window 0 as the output expression.

Wik BEFI -0 00

a1l
LI T
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Saving the Reference Image

Setting the Criteria

7. Save the area of a correct item as the reference image.

[hrem Prfirmioos Poosid Lhah o O 0L [0 Coerm 1)

Lr| v la
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&7 1]
gy sy | N . fii ]

8. Set the criteria in the following way. Set the boundary between the mea-
sured values for the correct item and erroneous item A as the lower limit, and
set the boundary between the measured values for the correct item and er-
roneous item B as the upper limit.
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Setting 1/0 Devices

9. Set the input device by setting “Step signal” to ON.
10. Set the output device by setting “I/O Unit, results” to ON.

o (L Clep G, Comarnn B2 B S M [ arel| -_'l'_.:-l I_Inl

|, il ol |icw

K Viidso i boe, e | Le
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TVRLLL
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1 ¥
7 o, reen |1 i Of i
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[

1 U ]

i
[ il
Ik 190 Ul g,

Measuring

11. The measurement is carried out in synchronization with the STEP signal.
The area is measured, and the results are output to the Terminal Block Unit.

Wawrs {Position ! © Padereml | rerieal)
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12. Make any necessary adjustments. The binary image may be changed if
there is any fluctuation in ambient lighting due to light source deterioration. If
the binary image is changed, the data that is set cannot be measured cor-
rectly. Therefore, it may be necessary to adjust the binary image and the cri-
teria.
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3-2 Positioning for Tightening Screws

In this example, the centers of the markers for screw positions on a baseboard
are measured and positioning is carried out. In the F200 System, the measure-
ment results (i.e., the centers of the markers) are output via RS-232C so that a
motor driver can guide the positioning.

When the printed circuit board arrives at the position where the measurement is
to be carried out, a STEP signal is input to the F200 System from a syncroniza-
tion sensor. The F200 System carries out the measurement in syncronization
with the STEP signal. Position displacement compensation can be set so that
measurement is always carried out at the markers even if the printed circuit
board is out of alignment.

Synchronization
sensor

Motor driver | |
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Menu Operation Flow The flow of menu operations up to the point of measurement is shown below. For
detailed explanations of these operations and their related functions, refer to
Section 4 Operations.

Selectlng the scene number F 4-1-1 Selecting Scene Numbers

Setting data for position compensation

4-6-1 Selecting Position Displacement

Selecting the position compensation mode Compensation

l

Setting the position compensation area

l

Creating the position compensation image

4-5-1 Drawing Windows
4-5-2 Selecting Window Functions for Measurement

4-3-3 Selecting Filtering for Position Displacement
Compensation
4-4-1 Selecting the Binary Level Setting Method

NN

4-4-2 Setting the Binary Level
4-2-1 Selecting the Display Image Type

Setting data for the measurement

4-3-2 Selecting Filtering for Measurement
4-4-1 Selecting the Binary Level Setting Method
4-4-2 Setting the Binary Level

Creating the measurement image

Setting the measurement area 4-5-1 Drawing Windows

]

Setting the output data

|

Saving the reference position

l

Setting the criteria for judging displacement

4-6-3 Setting the Output Expression

4-6-5 Saving Reference Images

4-6-2 Setting Criteria for Judging Displace-
ment
4-8-6 Selecting the Error Output Method

4-7-1 Inputting Commands with Measurement
Screens
4-7-2 Outputting Measurement Results

Setting 1/0 devices

4-7-4 Measuring
4-7-5 Changing Images and Criteria at Measure-
ment Screens

T S

Measuring

3-2-1 Preliminary Operations
Before menu operations can begin, the following preliminary operations must be
carried out.

e Connect the F200 to the controller section of the motor driver by means of
RS-232C. Refer to 2-5-4 Connecting RS-232C I/F Units.

¢ Install the cameras so that the following conditions will be satisfied when a
printed circuit board reaches the position that turns ON the STEP signal.

1) The printed circuit board shall not be out of position on the screen.
2) The cameras shall be in focus.
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3-2-2 Menu Procedure

Selecting the Scene Number

1,2,3... 1. Select Scene 1. From this point on, all data that is set will be set for Scene 1.

Setting Data for Position Compensation

2. Set position displacement compensation. Measure the amount of position
displacement compensation from the center of gravity and the axis angle of
the printed circuit board’s outer dimensions. Use Window 0 and select the

normal mode.
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.
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3. Set the position displacement compensation area. Draw a window for posi-
tion compensation (Window 0) in such a way that the image will fit within the
window even if there are variations in the positions of the printed circuit

board.

Then set the contour fill measurement. All the pixels within the contours of
the printed circuit board will turn white, and position displacement com-
pensation from the outer dimensions will be reliable.

4. Create the position displacement compensation image. Select “Edge en-

hancement level 1” for position displacement compensation filtering.
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5. Set the hinary level for position displacement compensation so that the en-
tire printed circuit board becomes white (Window 0).

E:AG BN e Mowin  [EHELTRE: Riovsir [ R

L1 n F I Gy L [ |

6. Select the displayed image. Select “Binary image” so that the measured
binary image will be always displayed.

Setting Data for Measurement
7. Draw the windows for measurement on top of the marks (Windows 1 and 2).

I msdiind Wirakow

[LCTETL Y | EETR AR T
|, Worwhna| 7 e el sl

8. Select the filtering for the measurement. In order to eliminate noise, select
“Weak smoothing.”
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Positioning for Tightening Screws Section 3-2

9. Set the binary level for the measurement so that the marks will be displayed
in white.

iy Larve | Mt srvia |

Setting the Output Data
10. Set the output expression. Set the center of gravity X and Y coordinates for
each mark.
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Positioning for Tightening Screws

Saving the Reference Position

Section 3-2

11. Save the reference position for position displacement compensation.
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Setting the Criteria for the Amount of Position Displacement
12. Determine the amount of position displacement. Set the criteria and select
the output method for NG.
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Positioning for Tightening Screws Section 3-2

Setting 1/0 Devices
13. Set the input device by setting “Console” and “STEP signal” to ON.

14. Set the output device by setting “RS-232C measurement” to ON.
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Measuring
15. Measurement is carried out in synchronization with the STEP signal. Even if
the printed circuit board is slanted, the mark positions are always measured.
If the result of the determination of position displacement is NG, an error is
output.
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Positioning for Tightening Screws Section 3-2

16. Make any necessary adjustments. The binary images can change if there
are changes in illumination or fluctuations in ambient brightness, and if
binary images change then the data that has been set cannot be properly
measured. In such cases, the binary level and criteria must be adjusted.
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I nspection of Folded Ends of Packages Section 3-3

3-3 Inspection of Folded Ends of Packages

In this example, two cameras are used to inspect both ends of packages simulta-
neously. The area is measured and erroneous folding is recognized. The results
of the F200 determination (OK/NG) are then output to a Terminal Block Unit so
that the erroneous items can be rejected in the next process. In addition, when
each box arrives at the measurement position a STEP signal is input from a syn-
chronization sensor. The measurement is executed by the F200 in synchronicity
with the STEP signal.

Synchronization
sensor

Determination

Correct item

Erroneous item A —

— Rejected at
next process.

Erroneous item B ——
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I nspection of Folded Ends of Packages Section 3-3

Menu Operation Flow The flow of menu operations up to the point of measurement is shown below. For

detailed explanations of these operations and their related functions, refer to

Section 4 Operations.

Selecting the scene number

Setting camera 0 measurement data

Selecting camera 0

l

Creating the measurement image

|

Setting the measurement area

}

Setting the output data

i

Saving the reference image

l

Setting the criteria

l

Setting camera 1 measurement data

Selecting camera 1

l

Creating the measurement image

Setting the measurement area

l

Setting the output data

|

Saving the reference image

!

Setting the criteria

Setting 1/0 devices

Measuring
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4-1-1 Selecting Scene Numbers

4-3-1 Selecting Cameras

4-3-2 Selecting Filtering for Measurement

4-4-1 Selecting the Binary Level Setting Method
4-4-2 Setting the Binary Level

4-2-1 Selecting the Display Image Type

4-5-1 Drawing Windows

4-6-3 Setting the Output Expression

4-6-5 Saving Reference Images

4-6-4 Setting Output Expression Criteria

4-3-1 Selecting Cameras

4-3-2 Selecting Filtering for Measurement
4-4-1 Selecting the Binary Level Setting Method
4-4-2 Setting the Binary Level

4-5-1 Drawing Windows

4-6-3 Setting the Output Expression

4-6-5 Saving Reference Images

4-6-4 Setting Output Expression Criteria

4-7-1 Inputting Commands at Measurement
Screens
4-7-2 Outputting Measurement Results

4-7-4 Measuring

4-7-5 Changing Images and Criteria at Measure-

ment Screens



I nspection of Folded Ends of Packages Section 3-3

3-3-1 Preliminary Operations
Before menu operations can begin, the following preliminary operations must be
carried out.

* Wire the system so that the Terminal Block Unit's determination result output
will be processed at the next step.

e Install the cameras so that the following conditions will be satisfied when a
package reaches the position that turns ON the STEP signal.

1) The package shall not be out of position on the screen.
2) The cameras shall be in focus.

3-3-2 Menu Procedure

Selecting the Scene Number
1,2,3... 1. Select Scene 1. From this point on, all data that is set will be set for Scene 1.

Setting Camera 0 Measurement Data
2. Select camera 0. Set the data pertaining to camera O.
3. Select the filtering.

4. Set the binary level so that the overlapping edges are white.
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5. Select the displayed image. Select “Binary image” so that the measured
binary image will be always displayed.
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I nspection of Folded Ends of Packages Section 3-3

6. Draw the window so that the entire end of the box appears in the window
(Window 0).

kK E
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7. Set the area of Window 0 as the output expression.

ek [ Warahais Wob i 1) WP

N N

8. Save the area of a good item as the reference image. The output expression
set in step 7 above is measured and saved as the reference image.
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I nspection of Folded Ends of Packages

Section 3-3

9. Using the console, measure the area of an erroneous item. The measure-
ment results will be displayed on the screen. Make note of the area of the
erroneous item.
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10. Set the criteria. Taking the areas measured in steps 8 and 9 above, set the
upper and lower limits for the criteria. Set the boundary between the good

item and the erroneous item as the lower limit.
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I nspection of Folded Ends of Packages Section 3-3

Setting Camera 1 Measurement Data
Set data like camera 0.

Setting 1/0 Devices
11. Set the input device by setting “STEP signal” to ON.

12. Set the output device by setting “I/O Unit, results” to ON.
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Measuring
13. The measurement is carried out in synchronization with the STEP signal.

The area is measured, and the results are output to the Terminal Block Unit.
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I nspection of Folded Ends of Packages Section 3-3

14. Make any necessary adjustments. The binary image may be changed if
there is any fluctuation in ambient lighting due to light source deterioration. If
the binary image is changed, the data that is set cannot be measured cor-
rectly. Therefore, it may be necessary to adjust the binary image and the cri-
teria. In addition, the history of the measurement results can be displayed.
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SECTION 4

Operations
This section explains the operations that can be accessed through the menu bar.
A-d  SCBNES . o ottt 74
4-1-1  Selecting SceneNUMbDErS ...t 74
4-1-2  Copying SceneData. ... oo vt e e 75
4-1-3  Clearing SceneData. ... ..ot e 77
4-1-4  Entering SCene CommMENtS . . . ..ottt et et e 78
4-1-5 Determining SceneChange TimeS. .. ... ottt 79
A-2  DISPlaYS ottt 80
4-2-1 SelectingtheDisplay Image Type ... oo e e 81
4-2-2  SelectingthelmageDisplayMethod . ......... ... ... 83
4-2-3  Displaying WIindows ... ...oiti i e 87
A-3  CAIMEIBS oottt et e e 90
4-3-1  SeEleCting Cameras . ..o ittt e 90
4-3-2  Selecting Filtering for Measurement . ... 90
4-3-3  Selecting Filtering for Position Displacement Compensation .. .............. 93
4-3-4  FlashingtheStrobe ... ... 94
4-3-5 Creating Datafor Converting to Actual Dimensions . ..................... 95
4-3-6 CheckingDataSetby C. Camera . ........ouuuiiiiinneiiieiineennn.. 104
Q-4 BINAIY . oot 105
4-4-1  Selecting the Binary Level SettingMethod .. ............ ... o 105
4-4-2  SettingtheBinary Level ... ... 106
A5 WWINOOWS . . oot e 110
4-5-1  Drawing WINdOWS . . . ..ot e 110
4-5-2  Selecting Window Functionsfor Measurement .. ......................... 117
4-5-3 CheckingDataSet by W. Window ........... ... .iiiiiiiiiiinneenn.. 120
4-6  CONAitiONS ...t 120
4-6-1  Setting Position Displacement Compensation . .............ccoiiivi... 120
4-6-2  Setting Criteriafor Judging Displacement ..., 125
4-6-3  Setting the Output EXPression . ... ..o 126
4-6-4  Setting Output Expression Criteria ... 134
4-6-5 SavingReferencelmages. ... ...t 136
4-6-6  Checking DataSetby O.Conditions . ... ........ . ... 139
4-7  MEBSUIEIMENT .. .ottt et e e e e 140
4-7-1  Inputting Commands at Measurement SCreens . ..........coovvvnnennn... 140
4-7-2  Outputting Measurement ResUItS . . .. ... .ot 146
4-7-3  Outputting Measured Valuesin Actual Dimensions . ...................... 152
A-7-4  MEASUMNNG . ottt et e et e e e e e e e e e e e 153
4-7-5 Changing Images and Criteriaat Measurement Screens .. .................. 153
-8 S BN L. 157
4-8-1 AUOMAICMEBSUINNG ..ottt 158
4-8-2  Setting RS-232C Communications Specifications ........................ 159
4-8-3  Setting Parallel Data Output Specifications ............ . ..., 162
4-8-4  Setting Specificationsfor Connected Cameras . ..., 165
4-8-5 SettingMeasurement SPeeds . . .. ... e 166
4-8-6  Selecting the Error Output Method .. ......... ... i 167
4-8-7 Selectingthe Menu Display Method . ........... i 169
4-8-8 Checking Connected UNitS . ... ...t 170
-9 TO0IS . o 171
4-9-1  HiStOgrams . .. oottt e e e e 171
4-9-2  LineBrightness . ...t 172
4-9-3  Density Graph . ..o 173
4-9-4 SavingandLoadingSystemData .............. it e 174
4-9-5 SavingandLoadingSceneData .............ciiiiiii i 179
4-9-6 Initidizingand EditingMemory Cards .. ...........ci i 184
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Scenes

Section 4-1

4-1 Scenes

A scene is a program area for saving contents and methods of measurement.
The F200 has 16 scenes (numbered from 0 to 15), so switching among 16 ways
of measuring can be carried out simply by saving a measurement method for
each scene and then switching among the different scene numbers. For each
scene, it is necessary to set scene data such as the image and area to be mea-
sured, the measurement item, and so on. For the items on the main menu bar,
such as “S. Scene,” “D. Display,” “C. Camera,” “B. Binary,” “W. Window,"” “O.
Conditions,” “M. Measurement,”, the various settings related to measurements
are all saved as data for selected scene numbers.

Scene No. 15
Comments
o Display Camera Binary Window Conditions Meas
l l l l
| Scene No. 1
1
Scene No. 0

Comments ||

Display Camera Binary Window Conditions Meas [ |
Disp image Camera
Scene data for Scene No. 15
Scene data for Scene No. 0
S. Scene With “S. Scene,” the scene number can be selected and the scene data can be

edited. The operations accessed in the submenu shown below are explained on
subsequent pages. To display a list of scene numbers, select S. Scene from the
menu bar.

—[m D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

1. Scenel :
2. Scene 2 :
3 Scene3
4. Scene 4 L. Clear
5 Scene 5 - N. Enter comment_
6. Scene 6 - T. Scene change time
7.Scene7
8. Scene 8
9. Scene 9 :
A. Scenel0 :
B. Scenell :
C.Scenel2 :
D. Scenel3 :
E. Scenel4 :
F. Scenel5 :
+ : Edit menu

4-1-1 Selecting Scene Numbers

74

Select the scene numbers for setting scene data and carrying out measure-
ments. (When the system is powered up, the scene that is displayed first will be
the scene that was being displayed just before the power was last turned off. The
scene number is factory set to Scene 0, so initially that scene number will be
highlighted (i.e., displayed in reverse video). When executing automatic mea-
surements, the measurement screen for the scene number that is set will be dis-
played. For details, refer to 4-8-1 Automatic Measuring.



Scenes Section 4-1

1,2, 3. 1. Select a scene number.

| R DDisp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

0.Scene 0 : LABEL#01 CHECK
Scene 2
Scene 3 :
Scene 4
Scene5 :
Scene 6
Scene 7 :
Scene 8 :
Scene 9 :
ScenelO :
Scenell :
Scenel2 :
Scenel3 :
Scenel4 :
Scenel5 :

TMOOWPERNDOA®N

+ : Edit menu

LABEL#01 CHECK

w0123 ZHll CALII CARD B

2. The selected scene will be displayed. Scene data can then be set and mea-
surements can be carried out with respect to that scene. If any comments
have been entered for a particular scene, they will be displayed. For details,
refer to 4-1-4 Entering Scene Comments.

—WD.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

w0123 ZEHl CALISIS [CARD B

4-1-2 Copying Scene Data

The scene data from a designated scene number can be copied to another
scene number. This is quite convenient when, for example, only the window and

output format need to be changed and the rest of the existing scene data can be
used as is.

1,2,3... 1. Move the cursor to the scene number of the copy destination.
2. Press the Shift and Escape Keys. The Edit menu will then be displayed.
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Section 4-1
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3. Select “C. Copy.”

—MD.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

Scene 3
Scene 4
Scene 5
Scene 6
Scene 7
Scene 8
. Scene 9
Scenel0 :
Scenell :
Scenel2 :
Scenel3 :
Scenel4 :
Scenel5 :

TMOUOTP>OONDO AW

0.Scene 0 : LABEL#01 CHECK
1. Scene 1 : LABEL#02 CHECK

+ : Edit menu

L. Clear
N. Enter comment

S. Scene 2 <-- Scene [ 2]

LABEL#01 CHECK

o123 ZErll CALSIZS

[CARD B

4. Enter the scene number of the copy source.

—MD.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

Scene 3
Scene 4
Scene 5
Scene 6
Scene 7
. Scene 8
. Scene 9
. Scenel0 :
Scenell :
Scenel2 :
Scenel3 :
Scenels :
Scenel5 :

TMOOWPOOND O AW

0. Scene 0 : LABEL#01 CHECK
1. Scene 1 : LABEL#02 CHECK

+ : Edit menu

L. Clear
N. Enter comment

S. Scene 2 <-- Scene [1]

LABEL#01 CHECK

o123 ZEal CALIZS

[CARD B

5. Select “X. Execute.” A message will be displayed asking for confirmation.

—m D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool‘

0. Scene 0 : LABEL#01 CHECK
1. Scene 1 :LABEL#02 CHECK
3. Scene 3
4. Scene 4
5. Scene 5 '
6. Scene 6 .
7. Sci . . 5 e
8. 5o Settings will be copied from specified scene to the scene
9' Sc displayed in reverse video.
A. Sc All settings for the scene displayed in reverse video
B Sc will be overwritten.
C Sc
D Sc X.Execute [C.Cancel]
E Sc
F Sci
SFT[+[Esc] : Edit menu ‘

LABEL#02 CHECK

w0123 Il CALSISS

[CARD RS




Scenes Section 4-1

6. Select “X. Execute.” The scene data will then be copied from the copy
source to the copy destination.

Note 1. Copying will take longer if there are many windows at the copy source or if
the windows are particularly complex.

2. Be careful not to turn off the power supply while scene data is being copied.

4-1-3 Clearing Scene Data

The scene data for a designated scene number can be cleared, i.e., returned to
the initial (factory set) values. Once scene data has been set, it is not cleared just
by turning off the power supply. When setting new data, first clear the existing
scene data.

1,2, 3. 1. Move the cursor to the scene number for which the data is to be cleared.

—M D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool\

0. Scene 0 : LABEL#01 CHECK
2. Scene 2 :
3. Scene 3 :
4. Scene 4 :
5. Scene 5 :
6. Scene 6
7.Scene7 :
8. Scene 8 :
9. Scene 9 :
A. Scenel0 :
B. Scenell :
C.Scenel2 :
D.Scenel3 :
E. Scenel4 :
F. Scenel5 :

+ : Edit menu

LABEL#02 CHECK

BiPE] 4567 [SOFF [CARD B

2. Press the Shift and Escape Keys. The Edit menu will then be displayed.
3. Select “L. Clear.” A message will be displayed asking for confirmation.

—m D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool\

0. Scene 0 : LABEL#01 CHECK
2. Scene2 :
3. Scene 3 : C. Copy
4 Scened
5. Scene 5 N. Enter comment
6. Scene 6 : T. Scene change time
7.Scene7
8. Scene 8 : Clears set data for scene 1.
9. Scene 9
A. Scenel0 :
B. Scenell - [] [c.CanceO
C.Scenel2 :
D. Scenel3 :
E. Scenel4d :
F. Scenel5 :
+ : Edit menu

LABEL#02 CHECK

0123 EEeyll CAL ST [CARD R

4. Recheck the scene number, and then select “X. Execute.” The data for the
designated scene will all be returned to the initial values.

77



Scenes Section 4-1

4-1-4 Entering Scene Comments

For each scene, a comment (e.g., a name or title) of up to 16 letters or numbers
can be entered. Comments can include items such as the contents of inspec-
tions, names of manufacturing processes, and so on, and can be helpful in man-
aging scene data.

An entered comment is displayed on the lower left hand side while the relevant
scene for the comment is being set.

1,2, 3.. 1. Move the cursor to the scene number for which a comment is to be entered.
2. Press the Shift and Escape Keys. The Edit menu will then be displayed.

| [EX D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool ]

0. Scene 0 : LABEL#01 CHECK
1. Scene 1 : LABEL#02 CHECK
3. Scene 3 :
4. Scene 4
5. Scene5 : (I_: g:'.)py
: . Clear

6 Scened
8 Scene 8 - T. Scene change time
9. Scene 9 :
A. Scenel0 :
B. Scenell :
C.Scenel2 :
D. Scenel3 :
E. Scenel4d :
F. Scenel5 :

+ : Edit menu

0123 ISyl CAL ol [cARD

3. Select “N. Enter comment.”

4. Enter the comment. For instructions on inputting characters, refer to 1-4-5
Inputting Characters.

—m D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

0. Scene 0 : LABEL#01 CHECK
1. Scene 1 : LABEL#02 CHECK
. Scene 3
Scene 4
Scene5
Scene 6
Scene7 :
Scene 8 :
Scene 9 :
Scenel0 - N.Enter comment : [BOTTLE CAP ]

. Scenell :

.Scenel2 :

. Scenel3 : E.End
. Scenel4d :
Scenel5 :

+ : Edit menu

C. Copy
L. Clear
N .Enter comment

Enter Comment

TMOO®P»O©0ND AW

(w0123 Eelll CAL lEy [CARD RS

5. Select “E. End.” The comment will be set.
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6. The following screen will be displayed.

D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

0. Scene 0 : LABEL#01 CHECK
1. Scene 1 : LABEL#02 CHECK
Scene 3 :
Scene 4 :
Scene5 :
Scene 6
Scene 7
Scene 8
Scene 9
Scenel0 :
. Scenell :
Scenel2 :
Scenel3 :
Scenels :
F. Scenel5 :

+ : Edit menu

MoOOWPOINOO AW

BOTTLE CAP

IHER] 4567 [SMMOFF [CARD RS

4-1-5 Determining Scene Change Times

When switching scenes to carry out a measurement, no measurement can be
executed while the scenes are being changed. The change time will vary de-
pending on the scene data that is set. If it seems to be affecting the input timing of
measurement commands, check the change time in advance before executing
the measurement. The time is displayed in units of 10 ms.

1,2,3... 1. Move the cursor to the scene for which the change time is to be determined.
The change time is the time it takes to switch to that scene, and it makes no
difference which scene is currently being displayed.

2. Press the Shift and Escape Keys. The Edit menu will then be displayed.

| XY D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

0. Scene 0 : LABEL#01 CHECK
1. Scene 1 : LABEL#02 CHECK
3. Scene 3
4. Scene 4 : C. Copy
5. Scene5 : L. Clear
6. Scene 6 : N. Enter comment
7.Scene 7 :
8. Scene 8 :
9. Scene 9 :
A. Scenel0 :
B. Scenell :
C.Scenel2 :
D. Scenel3 :
E. Scenel4d :
F. Scenel5 :
+ : Edit menu

BOTTLE CAP

Mo1234567 [NMOFF -
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3. Select “T. Scene change time.” A message will be displayed asking for con-
firmation.

[ [ER2SY D Disp C.Camera B.Bin WWind O.Condi M.Meas Y.Sys T.Tool

0. Scene 0 : LABEL#01 CHECK
1. Scene 1 : LABEL#02 CHECK

2. Scene 2 : BOTTLE CAP

Scene 3
Scene 4 C. Copy
Scene 5 L. Clear

N. Enter comment
Scene Change Time

Change time will be measured for scene 2.

. Scene
e (reEzER ) ccancel )

MTMOUOW>O®ND AW
n
o
@
=1
@

+ : Edit menu

BOTTLE CAP

Mo1234567 [INMOFF -

4. Select “X. Execute.” The change time will be displayed in units of 10 ms.

Measure (Position : — — ; Measurement : — —)
Lower Upper

. . - n
E Scene Change Time §|

Change time : 600 ms

BOTTLE CAP

Mo1234567 OFF [CARD BB

5. Select “O. OK.”

4-2 Displays

D. Display With “D. Display,” the types of images that will be displayed on the video monitor
can be set, along with the methods for displaying them. “D. Display,” simply sets
the type of image that is to be displayed, and has no effect on actual measure-
ment conditions. It can be used to provide the most suitable displays when set-
ting scene data or monitoring measurement conditions. The operations ac-
cessed in the submenu shown below are explained on subsequent pages.

[S.Sen C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool |

D. Display image
F. Freeze
W.Window
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4-2-1 Selecting the Display Image Type

Raw Image

Any of three types of image (raw image, filtered image or binary image) can be
selected for display. The default setting is for raw images from the camera to be
displayed. Use raw images for operations such as conducting checks or adjust-
ing the focus.

If “Filtered image” is selected, the image will be displayed in filtered format. Fil-
tered images cannot be displayed, however, on measurement screens. For
more details, refer to 4-3-2 Selecting Filtering for Measurement and 4-3-3 Se-
lecting Filtering for Position Displacement Compensation.

If “Binary image” is selected, the image will be displayed in binary format at the
binary level that is currently set. Select “Binary image” to check the binary image
of the object that is to be measured. For more details, refer to 4-4-2 Setting the
Binary Level.

The display image can be changed from any menu. When the Shift and Escape
Keys are pressed simultaneously, the same screen will be displayed as when
“D. Display image” is selected. The display image cannot be changed, however,
at screens where a different operation is executed by the pressing the Shift and
Escape Keys (such as the basic screen, where the version is displayed by press-
ing those keys), or where graphics are drawn (for example, while graphics are
being drawn by means of “W. Drawing window”). After the image type has been
selected, the screen where the Shift and Escape Keys were pressed will return.

The raw image is the unaltered image from the camera.
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Filtered Image

Binary Image

82

The filtered image is the image from the camera after processes such as edge
enhancement have been carried out. When image filtering is set to OFF, the raw
image will be displayed. If the filtering for the measurement and for position dis-
placement compensation are different, the filtered image for the measurement
will be displayed during the setting of scene data. The filtered image for position

displacement compensation will be displayed, however, at measurement
screens.

The binary image displays the image from the camera in binary. If a different
binary level is set for each window, then the binary image will be displayed at the
binary level that is set for the lowest numbered window of the windows currently
being displayed.
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Procedure

1,2 3.

Follow the procedure outlined below to select the image type.

1. Select “D. Display image.”

2. Select the type of image to be displayed. The image will then be displayed
according to the selected image type.

Display Image

F. Filtered image
B. Binary image

BOTTLE CAP

w0123 (erl CALICIS CARD B

4-2-2 Selecting the Image Display Method

Setting “Unfreeze”

1,2 3.

Note

The image to be displayed on the video monitor can be set as either frozen (still)
or unfrozen (moving). To display images just as they are taken by the camera,
select “Unfreeze,” and to display them as still images, select “Freeze.” By select-
ing “Freeze,” measurement objects moving at high speed can be displayed as
still images for measurement. In addition, the frozen images can be saved to a
memory card.

1. Select “F. Freeze.”

Freeze

T. Unfreeze/Freeze : Unfreeze Freeze
I. Inputimage
L. Load image
S. Save image

BOTTLE CAP
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2. From within “T. Unfreeze/Freeze,” select “Unfreeze.” The image will then be
displayed as unfrozen.

3. Select “E. End.” “Unfreeze” will then be set.

1. If the strobe light is set to ON, the strobe will flash continuously.
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Setting “Freeze”

2. If a Camera Unit other than the F300-A20 Normal Camera I/F Unit is used,
images will always be frozen at measurement screens.

When image displays are set to “Freeze,” images are taken according to the tim-

ing shown in the table below.

Operation

Timing for Image Taking

Starting up

When the camera image is displayed.

C. Camera/C. Camera

When camera numbers are changed. No images are taken, however, if the
F300-A20S Normal Simultaneously Camera I/F Unit or the F300-A20RS Shutter
Simultaneously Camera I/F Unit is used.

A. Calibration/S. Sampling/
S. Settings/A. Sampling

When “S. Save” is executed. (Note: Unfrozen images are always displayed at
sampling screens.

O. Conditions/R. Reference image

When two cameras are being used and the Enter Key is pressed or a STEP
signal is input. No images are taken, however, if the F300-A20S Normal
Simultaneously Camera I/F Unit or the F300-A20RS Shutter Simultaneously
Camera I/F Unit is used.

M. Measurement/M. Measure

When a measurement command is input.

T. Tool/H. Histogram or B. Binary/
H. Histogram

When the area is set. If a Camera Unit other than the F300-A20 Normal Camera
I/F Unit is used, however, no images will be taken.

T. Tool/L. Line bright or B. Binary/
L. Line bright

When a line is set. If a Camera Unit other than the F300-A20 Normal Camera I/F
Unit is used, however, no images will be taken.

T. Tool/D. Density graph

When the Enter Key is pressed. If a Camera Unit other than the F300-A20 Normal
Camera I/F Unit is used, however, no images will be taken.

Note

Freezing When “Freeze” is Set
1,2,3..

1. If the strobe light is set to ON, the strobe will flash simultaneously as images
are taken.

2. There are three procedures involved in freezing images:
e Freezing an image when “Freeze” is set

¢ Freezing an image when the Enter Key is pressed or a STEP signal is in-
put
¢ Loading a saved image to a memory card and freezing it

1. Select “F. Freeze.”
2. Display the image that is to be frozen.

3. From within “T. Unfreeze/Freeze,” select “Freeze.” The image that was dis-
played when the cursor was moved to “Freeze” will then be displayed as fro-
zen.

Freeze

T. Unfreeze/Freeze : Unfreeze[SIS 2
I. Input image

L. Load image

S. Save image

E. End

BOTTLE CAP
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4. Select “E. End.” The image will then be set to “Freeze.”
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Freezing When the Enter In order for STEP signals to be input, they must be wired.
Key is Pressed or a STEP
Signal is Input

1,2, 3... 1. Select “F. Freeze.”

2. Select “I. Input image.”

Inputting Image Data

| 2 , STEP: Input image
BOTTLE CAP
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3. Display the image that is to be frozen.

4. Press the Enter Key or input a STEP signal. The image that was displayed
when the Enter Key was pressed or the STEP signal was input will then be
displayed as frozen.

5. Select “E. End.” The image will then be set to “Freeze”.

Loading a Saved Imageto a Save the image data to a memory card in advance. For details, refer to Saving

:\t/lemOW Card and Freezing  |mage Data on the following page.
1,2,3... 1. Install the memory card which contains the image data.

2. Select “F. Freeze.”

3. Select “L. Load image.”
All the image data in the memory card will be displayed.

Freeze

T. Unfreeze/Freeze : Unfreeze Freeze
I. Inputimage
T
S. Save image

E. End

=== Loading Image Data ==

STD CAP.IMG 151896 80-01-01

BOTTLE CAP
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4. Select the filename of the file that is to be loaded. A message will be dis-
played asking for confirmation.
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5. Select “X. Execute.” After the loading has been completed, a message will
be displayed asking for confirmation.

Freeze

T. Unfreeze/Freeze : Unfreeze Freeze
I. Inputimage

[M Load image

S. Save image

E. End

Loaded image data.

0.0K

BOTTLE CAP
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6. Select “O. OK.” The image that was loaded will be displayed as frozen.
7. Select “E. End.” The frozen image will be set.
Saving Image Data Before image data is saved, the memory card must be initialized in advance. For

instructions on initializing memory cards, refer to 4-9-6 Initializing and Editing
Memory Cards.

1,2, 3. . Install the memory card.
. Select “F. Freeze.”

. Display the image that is to be saved.

A WODN PP

. Select “S. Save image.” The image that was displayed when “S. Save
image” was selected will be frozen.

5. Enter the filename.

Freeze

T. Unfreeze/Freeze : Unfreeze Freeze

I. Inputimage

L. Load image

B¥Save image ]

E. End

Saving Image Data
N.Filename : [STD_CAP]
X.Execute

BOTTLE CAP
w0123 el CAL Sl CARD SIN

6. Select “X. Execute.” A message will be displayed asking for confirmation.
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7. Select “X. Execute.” The frozen image will be saved to the memory card.
The extension (.IMG) will be added automatically to the filename. After the
save has been completed, a message will be displayed asking for confirma-
tion.

Freeze

T. Unfreeze/Freeze : Unfreeze Freeze
I. Inputimage
L. Load image

Y Save image — ==

E .End

Saved image data.

Tran

Plea 0.0K

BOTTLE CAP
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8. Select “O. OK.”

Note There may be occasions where the amount of image data is more than can be
saved to the memory card. The amount of image data will vary greatly depend-
ing on the image, so be sure to use a memory card with sufficient available
space.

4-2-3 Displaying Windows

The user can select whether or not windows that have been drawn are to be dis-
played. The default setting is for all windows to be displayed, so if there are multi-
ple overlapping windows the individual windows cannot be distinguished. If that
should occur, the user can set the unneeded windows so that they will not be
displayed. That can be helpful in cases such as the following:

Window for Position Displacement Compensation

Drimsing Wirioe

N D B NN oo
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Window for Measurement

When All Windows are
Displayed

88
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Even if the measurement is executed, the window for that measurement cannot
be checked.
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When Window for Position Displacement Compensation is Not Displayed
The window for that measurement can be checked.

s, S O 0 W B
1 I N 1 F o

Using Two Cameras When two cameras are used, the selection as to whether windows are to be dis-
played can be made for each camera separately. Select the camera for which
the setting is to be made. For instructions, refer to 4-3-1 Selecting Cameras.

1,2,3... 1. Select“W. Window.”
2. Set to OFF the windows that are not to be displayed.

Display Window

0. Window0O : On Off
1. Windowl : On Off
2. Window2 : On Off
3. Window3 : On Off

BOTTLE CAP
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3. Select “E. End.” The windows that are set to OFF will not be displayed.
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4-3 Cameras

C. Camera

With “C. Camera,” the data can be set for creating the images for measurement.
The operations accessed in the submenu shown below are explained on subse-
guent pages.

S.Scn D.Disp [MeEINEIEW B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool\

F. Filtering
W.Filtering for position
T. Strobe

A. Calibration

P. Parameters

4-3-1 Selecting Cameras

1,2, 3.

When two cameras are used, the data from “C. Camera,” “B. Binary,” “W. Win-
dow,” and “O. Conditions” must be set for each camera. The first step is to select
the number of the camera for which the data is to be set. If only one camera is
used, then that is not necessary. Be sure, however, that camera 0 is connected.

1. Select “C. Camera.”

2. Select the camera number. The images from the selected camera number
will be displayed, and data can be set for that camera.

Camera

1.Cameral

BOTTLE CAP
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4-3-2 Selecting Filtering for Measurement

When Position
Displacement
Compensation is Set

When Two Cameras are
Used

Using Filtered Images

90

Images from the camera can be processed (filtered) and made easy to convert
to binary. A binary image is created according to the binary level that is set for an
image after filtering. Before setting the binary level, be sure to select “Filtering.”

Different filtering can be selected for position displacement compensation or for
measurement. For details, refer to 4-6-1 Setting Position Displacement Com-
pensation and 4-3-3 Selecting Filtering for Position Displacement Compensa-
tion.

Filtering can be selected separately for each camera. Select the number of the
camera for which filtering is to be set. For details, refer to 4-3-1 Selecting Camer-
as.

The following photographs show the effects that the various types of filtering
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have in comparison to the raw image from the camera (when filtering is set to
OFF). Explanations are provided on how to use each type of filtering.

Filtering: OFF Filtering: Smoothing

Wk ool

N ) O O A R

Filtering is not executed. The binary image can “Smoothing” can be used to create a smooth image with

be created from the raw image. a minimum of noise. It helps to reduce the effects of
uneven lighting due to factors such as scratched or
irregular surfaces. The smoothing level can be set to
either weak or strong.

Filtering: Edge Enhancement Filtering: Relief
Fi &

0.0
['RC

(LT P e Ll
Wl aeril b

[ 6 e

ol

Lol F-N-- 1 | Lol L TR O
“Edge enhancement” sharpens the contrast between “Relief” creates images showing relief, and is helpful
light and dark edges. This can be helpful in creating when measuring objects with surface irregularities.

binary images when there is light fluctuation. There are
five progressively stronger levels of edge enhancement.
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Filtering: Vertical Edges Filtering: Horizontal Edges
Fi bl : P Y
| -
o.0il . 3. ¥ 9.
Wb mcolhir A T Eamanted o
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“Vertical edges” extracts the object’s vertical edges be- “Horizontal edges” extracts the object’s horizontal
tween light and dark only. It is helpful in creating binary edges between light and dark only. It is helpful in creat-
images with irregularities enhanced in the vertical direc- ing binary images with irregularities enhanced in the
tion. horizontal direction.

Filtering: All Edges

“All edges” extracts the object’'s edges between light
and dark only. It is helpful in creating binary images with
irregularities enhanced.
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Procedure To select the filtering, follow the procedure outlined below.

1,2,3... 1. Select“F. Filtering.” When the cursor is moved, the pre-treatment image at
the cursor position will be displayed.

Filtering

0. off

W.Weak smoothing

S. Strong smoothing

2. Edge enhancement level 2
3. Edge enhancement level 3
4. Edge enhancement level 4
5. Edge enhancement level 5
R. Relief

V. Vertical edges

H. Horizontal edges

X. All edges

BOTTLE CAP
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2. Select the type of filtering that is to be set.

4-3-3 Selecting Filtering for Position Displacement Compensation

This menu is displayed when setting position displacement compensation. Set
the position displacement compensation before selecting the filtering. For de-
tails, refer to 4-6-1 Setting Position Displacement Compensation.

When setting position displacement compensation, different filtering can be se-
lected from that selected for measurement. Select the optimal filtering for con-
verting the image to binary. If desired, “D. Same as measurement” can be se-
lected to set the same filtering for position displacement compensation as was
set for measurement.

The types of filtering and the ways of using them are the same as for measure-
ment. For details, refer to 4-3-2 Selecting Filtering for Measurement. The follow-
ing photographs show examples of useful applications.

Filtering for Position Compensation Filtering for Measurement
Filuerind

Fi it Ing

Filtering for Position Copensation

o0

|| D. Same as measurement
O.off
W.Weak smoothing
! S. Strong smoothing
iJ1. Edge enhancement level
' 2. Edge enhancement level 2
3 Edge enhancement level 3
4. Edge enhancement level 4
" 5. Edge enhancement level 5
. R.Relief
| V. Vertical edges
H. Horizontal edges
X. /;II edges

I (NN NN TR NN N

FTm e --ﬂhm
“Edge enhancement” is selected for position displace- “All edges” is selected to enhance the dirt in order to
ment compensation for the outer form of the workpiece. facilitate inspection for the presence of dirt.
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When Two Cameras are Filtering can be selected separately for each camera. Select the number of the
Used camera for which filtering is to be set. For details, refer to 4-3-1 Selecting Camer-
as.
Procedure To select the filtering, follow the procedure outlined below.
1,2,3... 1. Select “W. Filtering for position.” When the cursor is moved, the pre-treat-

ment image at the cursor position will be displayed.

Filtering for Position Compensation

D. Same as measurement

O. Off

W. Weak smoothing

. Strong smoothing

. Edge enhancement level 1
Edge enhancement level 2
Edge enhancement level 3
Edge enhancement level 4
Edge enhancement level 5
Relief

. Vertical edges

. Horizontal edges

. All edges

XIK<TOAWONEOY

BOTTLE CAP
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2. Select the type of filtering that is to be set.

4-3-4 Flashing the Strobe

If a Strobe I/F Unit is used, it must be specified which strobes are to flash. Up to
four strobes can be connected for a single Strobe I/F Unit, and multiple strobes
can be made to flash. The timing for strobes is as shown in the tables below.

When D. Display/F. Freeze is Set to “Unfreeze”

Operation Strobe flash timing
Measurement screen Strobes flash in synchronization with measurement commands.
Binary level setting screen The strobe flash cycle can be set, and the strobes flash according to the
set value.
Other screens Strobes flash continuously.
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When D. Display/F. Freeze is Set to “Freeze”

Operation

Strobe flash timing

Starting up

When the camera image is displayed.

D. Display/F. Freeze/l. Input image

When the Enter Key is pressed or a STEP signal is input.

C. Camera/C. Camera

When camera numbers are switched. Strobes do not flash, however,
when the F300-A20S Normal Simultaneously Camera I/F Units or the
F300-A20RS Shutter Simultaneously Camera I/F Units are used.

A. Sampling

A. Calibration/S. Sampling/S. Settings/

When “S. Save” is executed. (Note: For sampling screens, strobes flash
continuously for unfrozen images to be displayed.)

O. Conditions/R. Reference image

When two cameras are used, strobes flash when the Enter Key is pressed
or a STEP signal is input. They do not flash, however, when the
F300-A20S Normal Simultaneously Camera I/F Units or the F300-A20RS
Shutter Simultaneously Camera I/F Units are used.

M. Measurement/M. Measure

When measurement commands are input.

T. Tool/H. Histogram

When the area is designated. Strobes do not flash, however, when the
F300-A20 Normal Camera I/F Unit is not used.

T. Tool/L. Line bright

When lines are designated. Strobes do not flash, however, when the
F300-A20 Normal Camera I/F Unit is not used.

T. Tool/D. Density graph

When the Enter Key is pressed. Strobes do not flash, however, when the
F300-A20 Normal Camera I/F Unit is not used.

Note

When Two Cameras are
Used

Procedure
1,2, 3.

If a strobe fails to flash during measurement, the error can be detected and out-
put. For details, refer to 4-8-6 Selecting the Error Output Method.

Strobes can be set to flash separately for each camera. Select the number of the
camera for which the strobe flash is to be set. For details, refer to 4-3-1 Selecting
Cameras.

To set strobes, follow the procedure outlined below.

1. Select “T. Strobe.”
2. Set to ON the strobes that are to flash.

[S.Scn D.Disp [CKSEISEY B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

C. Camera
F. Filtering
W. Filtering for position

A. Calibration
Strobe

P. Para

0.Strobe0 : On Off
1.Strobel : On Off
2.Strobe2 : On Off
3.Strobe3 : On Off

BOTTLE CAP

(Uieej4567 (o8 OFF

[CARD R

3. Select “E. End.”

4-3-5 Creating Data for Converting to Actual Dimensions

Measurement results are ordinarily output in pixel units, but it is possible to con-
vert the pixels to the actual dimensions. The conversion operation is called “cal-
ibration.” This section explains how to set the data required for calibration. In or-
der for data to be output as actual dimensions, “Calibration” must be set to ON.
For further details, refer to 4-7-3 Outputting Measured Values in Actual Dimen-
sions.
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When Two Cameras are Calibration data can be set separately for each camera. Select the number of the
Used camera for which the calibration data is to be set. For details, refer to 4-3-1 Se-
lecting Cameras.

Calibration Methods There are four ways of setting calibration data. These four ways, outlined on the
following pages, involve “S. Sampling,” “O. Coordinates,” “C. Copy,” and “N. Nu-
meric” respectively.

Method 1: Inputting Actual Center-of-Gravity Coordinates (S. Sampling)

This method can be used when the center-of-gravity coordinates for a measure-
ment image are already known. The calibration data is computed automatically
when a sampling measurement of the image is taken and the center-of-gravity
coordinates are input.

A) Selecting the Coordinate Before setting the calibration data, it is first necessary to select the coordinate
System system and the unit that are to be used.
1,2,3... 1. Select “A. Calibration.”
2. Select “S. Sampling.”
3. Select “C. Coordinate system.”
4. Set the coordinate system and the unit.

[S.Scn_D.Disp [XSENSEY B-Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

C. Camera

F. Filtering

W. Filtering for position
T. Strobe

A. Calibration
P. Pa

O. Coordinates

C. Copy
N. Nume
S. Settings
Coordinate System/Unit

C. Coordinate system : Lefthand Righthand
U. Unit I oummmcemm

BOTTLE CAP

o123 Ceeull CALISIES (CARD B
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B) Setting the Calibration Set the calibration data as shown in the flowchart below.
Data

¢ START )

Procedure

B. Binary level

D. Draw window

A. Sampling

M. Move window

NO Sampling NO
complete?

YES

C. Confirm

S. Save

Follow the procedure outlined below to set the calibration data by inputting the
actual center-of-gravity coordinates.

1,2,3... 1. Select“S. Settings.” The calibration data settings screen will be displayed.

S.Scn D.Disp [oXeEWEIEN B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

C. Camera

F. Filtering

W. Filtering for position
T. Strobe

P. B

| S. Sampling |
0. Coordinates
C.Copy | ¢ Coordinata syatem
N- Nume

BOTTLE CAP
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2. Select “B. Binary level.” Set the binary level so that the workpiece on which
the sampling measurement is to be carried out will be displayed as white
pixels. The binary level set here is for purposes of sampling measurement
only, and has no effect on scene data. For instructions on setting the binary
level, refer to 4-4-2 Setting the Binary Level.

Callibration(Sampling)

D. Draw window
M.Move window
A. Sampling
C.Confirm

S. Save

BOTTLE CAP

1234567 [FMOFF [CARD B

3. Select “D. Draw window.” Draw a circular window (by setting the center and
one point on the circumference) for the area for carrying out the sampling
measurement.

Circle X:[ 85]
Y: [110]

p>Specity center and 1 point on circunference.
BOTTLE CAP
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4. Select “A. Sampling.” The sampling measurement screen will be displayed.
When the Enter Key is pressed, the actual coordinates input screen will be
displayed and a cross cursor will be displayed at the center of the window.
Enter the actual coordinates.

Calibration(Sampling)

E Actual Coordinates

XX= [ —25.000]
YY= [ 20.000]

BOTTLE CAP
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5. Select “M. Move window.” In order to execute the next sampling measure-
ment, the window must be moved. Move it to the position for carrying out the
sampling measurement. To execute sampling measurement for two or more
points, repeat the operations in steps 4 and 5. In addition, the binary level
and window graphic can be changed with each sampling measurement. Re-
peat steps 2 through 5 as many times as required. (Sampling measure-
ments can be executed for a maximum of 15 points. The more points that
are sampled, the greater will be the accuracy of the calibration.)

Move

,,,,,,,,,

P Specify destination.
BOTTLE CAP
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6. Select “C. Confirm.” The calibration data that has been set, the scale and
scale unit will be displayed on the screen.

o+ |
(20.000, 20.000)
 ppress [Enfor Esd to end. Scale: 10.023um
' BOTTLE CAP ! ! !

|
W 234567 [EMIOFF [CARD B

7. Select “S. Save.” The calibration data that has been set will be saved.

Note The calibration data that is currently set can be checked by means of C. Cam-

era/A. Calibration/N. Numeric.

Method 2: Inputting Coordinate Points (O. Coordinates)

A) Selecting the Coordinate
System

1,2, 3.

100

This method can be used when the actual coordinates are already known. The
calibration data is computed automatically when a point on the screen is desig-
nated and the actual coordinates are input.

Before setting the calibration data, it is first necessary to select the coordinate
system and the unit that are to be used.

1. Select “A. Calibration.”

2. Select “O. Coordinates.”

3. Select “C. Coordinate system.”

4. Set the coordinate system and the unit.

S.Scn D.Disp [oNeEWIIEN B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool

C. Camera

F. Filtering

W. Filtering for position
T. Strobe

P S. Sampling

C. Copy

N. Nume

Coordinate System/Unit

C. Coordinate system : Lefthand Righthand
U. Unit I ummmcmm

BOTTLE CAP
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B) Setting the Calibration
Data

Procedure

1,2, 3.

Set the calibration data as shown in the flowchart below.

( START )

O. Coordinates

Coordinate
input complete?

YES

C. Confirm

S. Save

Follow the procedure outlined below to set the calibration data by inputting the
coordinate points.

1. Select “S. Settings.” The calibration data settings screen will be displayed.

Calibration(Coordinates)

C. Confirm
S. Save

2. Select “O. Specifying coordinates.” The raw image will be displayed at the
coordinate point designation screen. The actual coordinates input screen
will be displayed when the cursor is moved to the coordinate point input
position and the Enter Key is pressed. Input the actual coordinates. Repeat
this operation to enter two or more actual coordinate points. (Up to 15 actual
coordinate points can be input. The more actual coordinates that are input,
the greater will be the accuracy of the calibration.)

Calibration(Coordinates)

E Actual Coordinates

XX= [ —25.000]
Y.Y= [ 20.000]

BOTTLE CAP
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3. Select “C. Confirm.” The calibration data that has been set, the scale and
scale unit will be displayed on the screen.

[ |
(20.000, 5.000)
Seale: 9.986um _

' BOTTLE CAP ! !

| |
W1 234567 [EOFF --

4., Select “S. Save.” The calibration data that has been set will be saved.

Note The calibration data that is currently set can be checked by means of C. Cam-
era/A. Calibration/N. Numeric.

Method 3: Copying Calibration Data (C. Copy)

Calibration data set for other scenes can be copied.

1,2, 3.. 1. Select “A. Calibration.”

2. Select “C. Copy.” The calibration data set for all other scenes will be dis-
played.

S.Scn D.Disp [oXeEWIEN B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool\

Calibration(Copy) e ————

Scn  Cam CoorSys Unit Magnif CamAng X-Origin  Y-Origin

0 0  Left cm 3.000 40.000 20.000 20.000
0 1 Left cm  6.350 0.000 0.000 0.000
1 0 Right pm 1.000 0.000 0.000 0.000
1 1 Right upum 1.000 0.000 0.000 0.000
2 1 Right um 10.000 35.200 19.000 21.000
3 1 Right pm  1.000 0.000 0.000 0.000
4 0 Right pm  1.000 0.000 0.000 0.000
4 1 Right pm  1.000 0.000 0.000 0.000
5 0 Right pm 1.000 0.000 0.000 0.000
5 1 Right um 1.000 0.000 0.000 0.000
6 0 Right pm 1.000 0.000 0.000 0.000
6 1 Right um 1.000 0.000 0.000 0.000
7 0 Right pm 1.000 0.000 0.000 0.000
7 1 Right um 1.000 0.000 0.000 0.000
P Select data to copy.

w0123 Sl CAL GRS [cARD B

3. Select the data that is to be copied. First move the cursor to the desired posi-
tion, and then press the Enter Key. The calibration data will be copied from
the other scene and set as data for the present scene.

WARNING Be sure to check the contents of the calibration data before copying it to the
scene. The existing calibration data will be overwritten.
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Method 4: Entering Numbers (N. Numeric)

1,2 3.

Calibration data can be entered by direct numeric input. Before being input, the

calibration data must be computed in advance.

1. Select “A. Calibration.”

2. Select “N. Numeric.” The calibration data input screen will be displayed.

S.Scn D.Disp [oXeEEIEN B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool\

C. Camera
F. Filtering
T. Strobe

Calibration (Numeric)

C. Coordinate system . Lefthand Righthand
U. Unit I ummmcmm

M. Magnification : [ 10.000] um/pix
A. Camera angle [ 35.000] °

X. X origin [ 19.000] um

Y. Y origin : [ 21.000] pum

E.End
BOTTLE CAP

(Unfrz] WGikE 4567 ] CALIeIES

R - -

3. Set the data within the ranges shown in the following table.

Operation Range
M. Magnification 0.000 to 2,999.999
A. Camera angle -179.999 to 180.000
X. X origin -2,999,999.999 to 2,999,999.999
Y. Y origin -2,999,999.999 to 2,999,999.999
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4-3-6 Checking Data Set by C. Camera

The data set by “C. Camera” can be displayed for each camera and the contents
of the set data relating to that camera can be checked. The data can only be
checked, however, and not changed.

S.Scn D.Disp [oNeEINIIEW B.Bin W.Wind O.Condi M.Meas Y.Sys T.Tool\

C. Camera

F. Filtering

W.Filtering for position
T. Strobe

A. Calibration

The strobes that are to flash are displayed here.

Parameters
The magpnification for the calibration data
Filter  Posi(Fil) Strobe Calib is displayed here.
Camera0 : AEdg On(Levl) O 0.107um/pix
Cameral : Lev3 Off(offy  Off 10.000pm/pix

BOTTLE CAP

0123 St CAL SIS [CARD B

Filtering for position displacement compensation is displayed.

— Position displacement compensation is set to ON or OFF.

— Filtering for measurement is displayed.

1,2, 3.. 1. Select “P. Parameters.”
2. Select “O. OK.”
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4-4  Binary

B. Binary

Preliminary Operations

When Two Cameras are
Used

With the F200, the white pixels of binary images are counted to find the area,
center of gravity, and axis angle. In order to create the optimal binary images, it is
necessary to set the upper and lower limits for the binary level. The binary level
can be set separately for each window number, so binary images can be created
according to the window applications. The operations accessed in the subme-
nus shown below are explained on subsequent pages.

[S.Scn D.Disp C.Camera R W.Wind O.Condi M.Meas Y.Sys T.Tool |

S. Single setting

W.Set by window

S.Scn D.Disp C.Camera [S{:iill W.Wind O.Condi M.Meas Y.Sys T.Tool

P. Single for position

M. Single for measurements
W.Set by window

Binary Level (Single Setting) lLJ-BDPeF ﬁgg{
. Lower :

} + : Auto, [Z] / E] : Upper/Lower +[Z] ! E] : Reverse + : Tools

BOTTLE CAP

Before setting the binary level, first select the filtering. If filtering is executed first,
a more stable binary image can be created. For details, refer to 4-3-2 Selecting
Filtering for Measurement and 4-3-3 Selecting Filtering for Position Displace-
ment Compensation.

The window numbers that can be set are determined separately for each cam-
era. The binary level can be set for windows with respect to the camera that is
currently displayed. Before setting the binary level, select the number of the
camera for which the binary level is to be set. For details, refer to 4-3-1 Selecting
Cameras.

4-4-1 Selecting the Binary Level Setting Method

Setting the Same Binary
Level for All Windows

There are two methods for setting the binary level. The first is to set the same
binary level for all of the windows simultaneously, and the second is to set differ-
ent binary levels for individual windows. Be careful about using the first method,
as it will change the binary levels for all windows including those that have al-
ready been set individually.

When different filtering is set for position displacement compensation and for
measurement, the binary level for all of the respective windows can be set simul-
taneously.
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1,2, 3.

Setting Different Binary
Levels for Windows

1,2, 3.

1. To set the same binary level for all windows, select “S. Single setting.” The
binary level setting screen will be displayed.

‘S.Scn D.Disp C.Camera [SRIill W.Wind O.Condi M.Meas Y.Sys T.Tool‘

S. Single setting

W.Set by window

2. If the filtering settings for position displacement compensation and for mea-
surement are different, then the menu will appear as follows:

[S.scn D.Disp C.Camera EXEJ W.Wind O.Condi M.Meas Y.Sys T.Tool |

P.Single for position
M.Single for measurements
W.Set by window

Use this method when the brightness of the area to be measured is different for
each window.

1. Select “W. Set by window.” The window numbers and their respective uses
will be displayed. For details, refer to 4-6-1 Setting Position Displacement
Compensation and 4-6-3 Setting the Output Expression.

[S.Scn D.Disp C.Camera X W.Wind O.Condi M.Meas Y.Sys T.Tool |

P. Single for position
M. Single for measurements

W.Set by window

2. Select the window number. The binary level setting screen for the selected
window number will be displayed.

Binary Level(Set by Window)

0.WindowQ : Position compensation

1.Windowl : Measurement
2.Window2 : Measurement
3.Window3 : Use not set

BOTTLE CAP

Unirz_JwolkkZy CALNel CARD RS

4-4-2 Setting the Binary Level
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Set the binary level so that the region that is to be measured will be displayed as
white pixels. The default values for the binary level are 255 (upper limit) and 128
(lower limit). Set the optimal upper and lower limits while observing the binary
image. The normal method is to just input the numbers for the upper and lower
limits. It is also possible to make the settings while observing a histogram or line
brightness. In addition, when strobes are used, the interval between flashes can
be set at the binary level setting screen.
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Normal Method

The normal method for setting the upper and lower limits is to input the numbers

while observing the binary image.

Binary Level (Window0) U. Upper : [255]

L. Lower : [i¥E]
.

»(sFT) + (HLP): Auto, (& ] / [ ] : UpperiLower [SFT)+ (A /(¥ ] : Reverse [SFT)+ (Esc): Tools

BOTTLE CAP

[¥IE MG 1 234567 3.000(cm) [CRBY- -

——— Binary level setting contents displayed.

Lower limit Upper limit

||

255

Histogram

Key input

Operation

Up/Down Keys

Selects the upper and lower limits.

Right/Left Keys

Changes the number.

Shift Key+ Enter Key

Automatically sets the optimal lower limit for the
light/dark boundary. The upper limit is fixed at 255.
Use this to set the binary level when the boundary
between light and dark is clear.

Shift Key + Up/Down Keys

Reverses the white pixels.

1,2,3... 1. Setthe optimal upper and lower limits while observing the binary image. The
binary image may change depending on the light source and the lens status.
Make the necessary adjustments to secure the optimal conditions.

2. Press the Enter Key. The binary level will then be set.
The upper and lower limits can also be set while observing a histogram of the
image that is currently being displayed. The upper and lower limits can be set by
means of the cursor position on the histogram. For information on histograms,
refer to 4-9-1 Histograms.
Binary Level (WindowO0) U. Upper : [#i]
L. Lower: [68]
]
Lower limit
Upper limit
%
S
S / \
[\
0 i \""N/"Mo—’\h\.
0 128 255 (Density)
} + : Auto, [Z] ! E] : Upper/Lower +[Z] / E] : Reverse + : Tools
BOTTLE CAP
[OIRE VG 1234567 3.000(cm) [} -
1,2,3... 1. Press the Shift and Escape Keys. The auxiliary tool menu will be displayed.
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Line Brightness

108

1,2, 3.

2. Select “H. Histogram.”

3. Designate the area where the histogram is to be displayed by specifying the
opposite corners of a rectange and pressing the Enter Key. The histogram
will then be displayed.

Histogram X: [435]
Y: [201]

p>Specity area.
BOTTLE CAP

M®1234567 [MOFF CARD B

4. Set the upper and lower limits. A cursor will be displayed on the histogram to
indicate the upper and lower limits. Use the histogram as a reference for
making the settings.

5. Press the Enter Key.

Line brightness displays as a graph the brightness levels along any X or Y axis
on the screen. The upper and lower limits can also be set while observing the line
brightness diagram of the image that is currently being displayed. The upper and
lower limits can be set by means of the cursor position on the line brightness dia-
gram. For information on line brightness, refer to 4-9-2 Line Brightness.

0 (density) = 255

Binary Level (WindowO)

U.Upper : [175]
L.Lower : [EH]

1
1
:
| )
1
i

fg
é i Upper limit
7

___________ L / 255

Lower limit

ﬁ 0 (density)
) + : Auto, [E / [E : Upper/Lower +[Z] / [E: Reverse + : Tools

LABEL#01 CHECK

DI MG 1234567 3.000(cm) [} -

1. Press the Shift and Escape Keys. The auxiliary tool menu will be displayed.
2. Select “L. Line bright.”
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When Strobes are Used

1,2, 3.

3. Designate the lines to be displayed for line brightness. Use the direction
keys to move the lines and then press the Enter Key. The line brightness will

be displayed.

Line Bright i X:[385]
| Y: [101]
|
I

,,,,,,,,,,,,,,,,,,,,,,,,, oo
|
I
I
I
I
I
I
|
|
I
I
I
I
|
|
|
|

pSpecity line to display. !

BOTTLE CAP !

1234567 [FMIOFF ! CARD B
\

4. Moving the cursor on the line brightness diagram, set the upper and lower
limits. Use the line brightness as a reference for making the settings.

5. Press the Enter Key.

When an image is measured using strobes, the strobe flash interval can be set
with the binary level setting screen. The range varies slightly according to the
camera that is connected, as shown below.

Camera Range
F200-S 1t0 999 (x 16.7 ms)
F300-S 210999 (x 16.7 ms)

The default setting is for the smallest possible interval for the camera that is con-

nected.

1. Press the Shift and Escape Keys. The auxiliary tool menu will be displayed.
2. Select “T. Strobe.”

Binary Level (WindowOQ) U.Upper : [255]
L.Lower : [iHS]
[

——— g

I.Flash interval : [ 2]x16.7ms

N. Normal
H. Histogram
L. Line bright

} + : Auto, E] / E] : Upper/Lower + @ / E]: Reverse + : Tools

LABEL#01 CHECK

(N (G 1 234567 3.000(cm) [ -

3. Set the flash interval.
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4-5 Windows

W. Window

The region for measuring the area, center of gravity, and axis angle is called a
window. Draw a window graphic for the place that is to be measured. Up to four
windows can be set per camera, and four places can be measured per image.
When positioning displacement compensation is used, the area for measuring
the amount of position displacement is also drawn as a window.

Window 2 (for measurement)
Window 3 (for measurement)
Window 0 (for position displacement compensation)

Window 1 (for measurement)

4

Drawing Modes

110

Use “W. Window” to draw window graphics suitable for the application, and to set
window functions for each Window. The operations accessed in the submenu
shown below are explained on subsequent pages.

S.Scn D.Disp C.Camera B.Bin 0O.Condi M.Meas Y.Sys T.Tool

W. Drawing window

M. Window functions
P. Parameters

5-1 Drawing Windows

Window graphics can be drawn for the areas to be measured for each window
plane. With the F200, a maximum total of 255 graphics can be drawn. Window
graphics can be drawn by combining graphics.

There are three modes for drawing windows: Draw (OR), Mask (NOT), and Re-
verse (XOR). To create a graphic, first select “Draw.” The window graphic will
depend on the drawing modes and the order in which it is drawn. The three types
of drawing modes are described in the following table.
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Drawing Modes

Mode Function

O. Draw (OR) (1) Draw (OR) Use Draw (OR) for drawing window graphics.

(2) Draw (OR) The area inside the drawn graphics will be set as
7/ < windows. Even if multiple windows are drawn in

a single window plane, they will still be measured
as a single window.

M. Mask (NOT) Use Mask (NOT) for deleting a portion of the
(1) Draw (OR) window graphic.

,/ (2) Mask (NOT) If graphic B is drawn in Mask (NOT) mode after
A graphic A has already been drawn, the corner of
/ graphic A will be cut as shown in the illustration.

B If graphic A is drawn after graphic B has already
been drawn, graphic B will be ignored and the
entirety of graphic A will be taken as the window.

R. Reverse (XOR) Use Reverse (XOR) for deleting the overlapping
(1) Draw (OR) portion of a window graphic.
// (2) Reverse (XOR) If graphic B is drawn in Reverse (XOR) mode so
A as to overlap graphic A, the overlapping portion
/ will be cut (i.e., excluded from the objects to be
B measured).

If graphic A is drawn after graphic B, nothing will
be cut and the entirety of graphic A will be taken
as the window.

Example: Drawing a Ring-shaped Window

1,2,3... 1. Setthe circle drawing method to “Center/circumference.”

2. Set the drawing mode to “Draw (OR)” and draw the outer circle.

Measurement object

(1) Draw (OR)

(2) Mask (NOT)

3. Set the drawing mode to “Mask (NOT)” and draw the inner circle.

m
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Graphic Types and Drawing Methods

(initial value)

Graphic Iltem Drawing method

B. Box Two opposing corners | Specify two opposing corners.
(initial value)
Center/one corner Specify the center position for the box, and then specify any corner.

+

C. Circle Center/circumference | Specify the center position for the circle, and then specify any point on
(initial value) the circumference. :
Two diameter points Specify both ends of the diameter.
Three circumference Specify any three points on the circumference.
points @

A. Arc Center/external point Specify the center position, and then specify any corner of the external

box that circumscribes the arc.

D

End point/external
point

Specify either the left or right end point for the arc, and then specify any
corner of the external box that circumscribes the arc.

External box
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Graphic Item Drawing method
P. Polygon Specify the order of points (within 30 points). After specifying the end point, press the Enter

Key twice to connect the end point with the starting point. The graphic will then be complete.

g

V. Curved area

Specify the order of points (within 30 points). After specifying the end point, press the Enter
Key twice to connect the end point with the starting point. The graphic will then be complete.

o

L. Line

Continuous line
(initial value)

Specify the order of points (within 30 points). After specifying the end
point, press the Enter Key twice. The graphic will then be complete.

Two end points

Specify any two points.

]
/

Center/end point

Specify the center, and then specify either end point.

/

U. Curved line

Specify the order of points (within 30 points). After specifying the end point, press the Enter Key

twice. The graphic will then be complete.

o

O. Point Continuous points i Continuously designate within 30 points. After
(initial value) specifying the end point, press the Enter Key
+ twice. The graphic will then be complete.
Single point Draw only a single-point window consisting of one pixel.
T. Object Specify the graphic to be drawn as a window graphic from a binary image. Draw the window
(See note.) graphic from the white pixels of the binary image. Size it before setting it as a window.

Note Use “T. Object” as illustrated in the following examples.
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Example 1: Drawing a Graphic Without a Hole
1,2,3... 1. Setthe binary level so that the part to be created as a window is displayed as
white pixels.
2. With “T. Object,” select “Draw (OR)” mode.

3. Select the white-pixel graphic. The selected graphic will be displayed. It can
be sized by means of the Up and Down Keys.

4. Press the Enter Key. The window graphic will be drawn.

Example 2: Drawing a Graphic With a Hole
1,2,3... 1. Setthe binary level so that the part to be created as a window is displayed as
white pixels.
2. With “T. Object,” select “Draw (OR)” mode.

3. Select the white-pixel graphic (1). The window graphic will be displayed with
the hole filled in.

4. Press the Enter Key.
5. With “T. Object,” select “Draw (OR)” mode.

6. Select the black-pixel graphic (2). The message “Specified graphic will be
registered as hole graphic. Confirm?” will be displayed.

7. Press the Enter Key. The window graphic with a hole will be drawn.

(@)

@)

When Two Cameras are Windows can be set with respect to the camera that is currently displayed. Be-
Used fore setting the windows, select the number of the camera for which the windows
are to be set. For details, refer to 4-3-1 Selecting Cameras.

1,2,3.. 1. Select “W. Drawing window.” The window numbers and their respective
uses will be displayed. For details, refer to 4-6-1 Setting Position Displace-
ment Compensation and 4-6-3 Setting the Output Expression.

[S.Scn D.Disp C.Camera B.Bin O.Condi M.Meas Y.Sys T.Tool |

M. Window functions
P. Parameters

114



Windows Section 4-5

2. Select the window number.

Drawing Window

1.Windowl : Measurement
2.Window2 : Measurement
3.Window3 : Use not set

BOTTLE CAP

MWe1234567 [WOFF [CARD B

Note Window graphics drawn for different window planes (i.e., different window num-
bers) can be displayed. Press the Shift and Escape keys. If “O. Reference plane”
is set to ON, the graphics for the different window planes will all blink.

3. Select the graphic.

Arc

Polygon
Curved area
Line

Curved line
Point
Object

. Drawing method
Move
Rotate
Copy

Size

Delete

. Plane copy
. Delete all

XZONKDEEHAOCTI<T>O

BOTTLE CAP

Me1234567 [EMOFF [CARD B8

4. Select the drawing mode.

5. Draw the graphic. If a window is to be created by combining several graph-
ics, repeat steps 3 through 5.

6. Press the Escape Key. The window drawing operation will be complete.

Editing Windows Once a window has been created, it can be edited in any of seven ways. Which-
ever function is used, it is necessary first to specify the graphic that is to be
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edited. The key operations for specifying the graphic are described in the follow-

ing table.
Up/Down Keys Change among the graphics. A graphic is designated by
pressing the Enter Key. Multiple graphics can be designated.
A solid-line frame is displayed for the designated graphic.
The graphic designation is completed by pressing the Enter
Key twice consecutively.
Shift Key + Enter Specifies all of the graphics in the window.
Key
Escape Key Returns to the previous operation.
Editing Functions
Item Function
M. Move
\,\ Moves the designated graphic in a parallel
Vo direction. First specify the graphic, and then
/ . ) specify the destination.
R. Rotate Rotates the designated graphic. First specify the
graphic, and then specify the direction of rotation.
Windows created from arcs or by object generation
cannot be rotated.

Y. Copy

Copies the designated graphic. First specify the
graphic, and then specify the copy destination.

Z. Size - .

Takes the center position of the designated
graphic as the base, and sizes the window.
Windows created by object generation cannot
be sized, nor can single point. In addition, the
line width of straight or curved lines cannot be
changed.

D. Delete Deletes designated graphics.

N. Plane copy Copies graphics from a different window plane. Select the window number of the copy source.
Then, when “Plane copy” is executed, the graphics from the specified window plane will all be
copied and added.

X. Delete all Deletes all the graphics in the window.
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4-5-2 Selecting Window Functions for Measurement

Special measurement functions can be designated for each window. Any of the
following three types of function can be used as required.

Fill Measurement Everything within the contours of white-pixel objects in a window will be mea-
sured as white pixels. Use this function when measuring the shapes of the ob-
jects.

Fill Measurement

Window White pixels Measured pixels

When irregular objects are measured, however, the measurement results will
change according to the direction.

Fill Measurement

\
Measured pixels

.
.
[
\—/—
- .
[

Measured pixels
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Paint

Any area can be measured as white pixels. Use this function when it is desired
that a part of an object always be measured as white pixels. Window plane 3
(when camera 0 is used) and window plane 7 (when camera 1 is used) are called
“paint windows.” Windows created in those window planes will be regarded as
consisting of all white pixels for measurement. Therefore, the paint function can-
not be set for either of those windows.

The paint window and while pixels in the window will be measured.

Measurement window

Pattern Matching

118

Paint window

Window plane 3 (for camera 0)
Window plane 7 (for camera 1)

Measurement object

This function compares a window to a standard pattern and measures the white
pixels that do not match. Window plane 3 (when camera 0 is used) and window
plane 7 (when camera 1 is used) are used for the standard pattern areas, and
they are called “pattern matching windows.” Therefore, the pattern matching
function cannot be set for either of those windows.
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The window is compared to a standard pattern created in either window plane 3
or window plane 7, and the white pixels that do not match are measured.

Measurement window

Pattern matching
window

Pattern matching window
Window plane 3 (for camera 0)
Window plane 7 (for camera 1)

Measurement objects (non-matching pixels)

When Two Cameras are
Used

Measurement object
(white pixels)

Measurement window

Window functions can be set with respect to the camera that is currently dis-
played. Before setting the functions, select the number of the camera for which

the functions are to be set. For details, refer to 4-3-1 Selecting Cameras.

1,2, 3.

1. Select “M. Window functions.”

\S.Scn D.Disp C.Camera B.Bin O.Condi M.Meas Y.Sys T.Tool

W. Drawing window

M. Window functions

P. Parameters

Window Functions
0. WindowO Fill : On Off
A. Window0 Paint/Match . of Pattern matching
1. Window1 Fill : On Off
B. Window1 Paint/Match . Off Paint Pattern matching
2. Window2 Fill : On Off
C. Window2 Paint/Match . Off Paint Pattern matching
3. Window3 Fill : On Off
E.End

BOTTLE CAP

w0123 ZLLrll CALelag

(CARD BB

2. Set the window function for each window.
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4-5-3 Checking Data Set by W. Window

The data set by “W. Window” can be displayed and checked by means of the
procedure outlined below.

S.Scn D.Disp C.Camera B.Bin O.Condi M.Meas Y.Sys T.Tool |
W.Drawing window
Parameters
‘ The window uses already set are displayed here.
Camera0
Graphics Fill Paint/Matching Use
Window0 : 1 On Off Positon H
Windowi - 1 ot ot Moasurement Measurement When set for output expression.
Window2 @ 3 off off Measurement Position When set for position displacement
Window3 : 0 Off Off Use not set compensation window.
Cameral ] ] ) ) Use not set When neither of the above is set.
Graphics Fill Paint/Matching Use
Window4 : 3 Off Paint Measurement
Window5 1 Off Paint Measurement
Window6 : 0 Off Off Use not set
Window?7 : 1 Off Off Use not set
The contents of the window function
0.0K settings are displayed here.
BOTTLE CAP
Wo123 1Y [Morr [CARD 2

|

The number of graphics drawn is
displayed here. The maximum
total number of graphics is 255.

1,2, 3.

4-6 Conditions

O. Conditions

1. Select “P. Parameters.” The data will be displayed.
2. Select “O. OK.”

Data related to measurement conditions and position displacement compensa-
tion is set under the “O. Conditions” menu. The operations accessed in the sub-
menus shown below are explained on subsequent pages.

‘S.Scn D.Disp C.Camera B.Bin W.Wind M.Meas Y.Sys T.Tool‘

S .Measurement parameters
R. Reference image
P. Parameters

4-6-1 Setting Position Displacement Compensation

120

Position displacement compensation can be used in situations where there is
variation in the positioning of measurement objects and measurement cannot
be accurately carried out with measurement windows in fixed positions. When
position displacement compensation is used, the amount of displacement of the
position of the measurement object from a pre-registered reference position is
computed, and the measurement window is moved automatically. This allows
the targeted place to be measured consistently and correctly even if there is
some variation in the positions of the measurement objects.

In order for position displacement compensation to function accurately, there
are some related settings that must be made. Some of them have been covered
earlier in this section. For information on drawing windows for position displace-
ment compensation, refer to 4-5-1 Drawing Windows. For information on filter-
ing for position displacement compensation, refer to 4-3-3 Selecting Filtering for
Position Displacement Compensation. For information on setting the binary lev-
el for position displacement compensation, refer to 4-4-1 Selecting the Binary
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Compensation Modes

A) Normal

Level Setting Method and 4-4-2 Setting the Binary Level. For information on reg-
istering the reference position for position displacement compensation, refer to
4-6-5 Saving Reference Images.

There are two methods, or modes, for position displacement compensation.
These two modes, “Normal” and “Two windows,” are described below.

“Normal” compensation computes the amount of position displacement of the
center of gravity coordinates (X, Y) and the main axis angle from the reference
position, and compensates for that amount of position displacement. Individual
window can be specified for measuring the center of gravity coordinates (X, Y)
and the angle of the main axis.

Amount of X-axis displacement

1
\ “ Window for measurement
! ! / ! (reference position)
"""" - 1

Measurement object

Amount of
displacement
in direction of
rotation.

When Two Cameras are

Used

1,23.

N Moved

to match
¢ displacement
amount

1
1
1
1
1
1
1
1
1
Amount of Y-axis displacement
1
1
1
1
1
1
. Window for measurement (after
1 position displacement compensation)
1
1
1

' Window for position displacement
v compensation
1

Position displacement compensation can be set with respect to the camera that
is currently displayed. Before setting position displacement compensation, se-
lect the number of the camera for which the compensation to be set. For details,
refer to 4-3-1 Selecting Cameras.

1. Select “S. Measurement parameters.”
2. Set “P. Position compensation” to “Normal.”

[S.Scn D.Disp C.Camera B.Bin W.Wind M.Meas Y.Sys T.Tool |

Measurement Parameters

P. Positioncmp off [NSNE 2Win

W. Cmp window : [ ]
J. Cmp criteria  : [Area=Off X=0ff Y=Off Rotation=0ff ]
0. Output 0 [ ]
A. Criteria 0 : [ 0.000 to 0.000 % ]
1. Output 1 o ]
B. Criteria 1 : [ 0.000 to 0.000 % ]
2. Output 2 o ]
C. Criteria 2 : [ 0.000 to 0.000 % ]
3. Output 3 o ]
D. Criteria 3 : [ 0.000 to 0.000 % ]

+ : Enter comment

BOTTLE CAP

Unfrzjwo123 Bl CALICLEY CARD B
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3. Select “W. Compensation window.” Select the window to be used for mea-
suring position displacement compensation. The window at the cursor posi-
tion will be displayed as a solid-line frame.

Normal Position Compensation

XX . Off 0 1 2 3
Y.Y : Off 0 1 2 3
R.Rotaton : Off [ 1 2 3
E.End

> Specify window for position compensation.
BOTTLE CAP Window O:Fill-On Off

Me1234567 [MMOFF --

4. Select “E. End.” The contents of the settings will be displayed on the screen.

[S.Scn D.Disp C.Camera B.Bin W.Wind M.Meas Y.Sys T.Tool |

S.Measurement parameters

Measurement Parameters

P. Positioncmp : Off Normal 2Win

W. Cmp window : [X=WO0 Y=WO Rotation=WO0 ]
J. Cmp criteria  : [Area=Off X=0Off Y=0Off Rotation=0Off ]
0. Output 0 [ ]
A. Criteria 0 [ 0.000 to 0.000 % ]
1. Output 1 0 ]
B. Criteria 1 : [ 0.000 to 0.000 % ]
2. Output 2 0 ]
C. Criteria 2 [ 0.000 to 0.000 % ]
3. Output 3 [ |
D. Criteria 3 [ 0.000 to 0.000 % ]

E
+ : Enter comment

BOTTLE CAP

Unfrzjwo123 EEadl cALISTEY [CARD B
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B) Two Windows

“Two windows” compensation uses two windows to measure the amount of posi-
tion displacement of the mid-point coordinates and the inclination from the refer-
ence position, and compensates for that amount of position displacement. As
shown in the illustrations below, the amount of displacement of the mid-point
coordinates in the X and Y directions, and the amount of displacement in the
direction of rotation for the inclination are measured.

1st window for position
displacement compensation

777777777777777 T

Measurement
object

Measurement window
(reference position)

Amount of Y-axis
displacement

When Two Cameras are
Used

1,2 3.

2nd window for position
displacement compensation

Amount of displacement in
direction of rotation

Position displacement compensation can be set with respect to the camera that
is currently displayed. Before setting position displacement compensation, se-
lect the number of the camera for which the compensation to be set. For details,
refer to 4-3-1 Selecting Cameras.

1. Select “S. Measurement parameters.”
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2. Set “P. Position compensation” to “2 Windows.”

[S.Scn D.Disp C.Camera B.Bin W.Wind M.Meas Y.Sys T.Tool ]
Measurement Parameters
P. Position cmp : Off Normal
W. Cmp window : [ ]
J. Cmpcriteria  : [Area=Off X=0ff Y=Off Rotation=0ff ]
0. Output 0 [ ]
A. Criteria 0 [ 0.000 to 0.000 % ]
1. Output 1 [ ]
B. Criteria 1 : [ 0.000 to 0.000 % ]
2. Output 2 0 ]
C. Criteria 2 : [ 0.000 to 0.000 % ]
3. Output 3 [ ]
D. Criteria 3 [ 0.000 to 0.000 % ]
E.End
+ : Enter comment
BOTTLE CAP
[FE] 4567 [MMOFF CARD B

3. Select “W. Compensation window.” Select the window to be used for mea-
suring position displacement compensation. The window at the cursor posi-
tion will be displayed as a solid-line frame.

Two-windows Position Compensation

1. Window 1 @123
2. Window 2 0123
R. Rotation : On Off
E. End

> Specify window for position compensation.
BOTTLE CAP Window 0:Fill=On Off

Unfrzfwo123 Bl CALClEy [CARD B

4. Select “E. End.” The contents of the settings will be displayed on the screen.

[SScn D.Disp C.Camera B.Bin W.Wind M.Meas Y.Sys T.Tool |

Measurement Parameters

P .Positioncmp : Off Normal 2Win

W .Cmp window : [1stwin=WO 2ndwin=W1 Rotation=0n ]
J. Cmpcriteria  : [Area=Off X=Off Y=Off Rotation=0Off ]
0. Output 0 [ ]
A. Criteria 0 : [ 0.000 to 0.000 % ]
1. Output 1 o ]
B. Criteria 1 : [ 0.000 to 0.000 % ]
2. Output 2 o ]
C. Criteria 2 : [ 0.000 to 0.000 % ]
3. Output 3 o ]
D. Criteria 3 : [ 0.000 to 0.000 % ]

+ : Enter comment

BOTTLE CAP

w0123 Eeull CALSIE (CARD RS
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4-6-2 Setting Criteria for Judging Displacement

The measurement results from a window for position displacement compensa-
tion can be judged as either OK or NG. The judgement can be made separately
for each camera, with the result output as an error. For details, refer to 4-8-6 Se-
lecting the Error Output Method.

If the judgement concerning the amount of position displacement is NG, then the
measurement result for that camera must also be NG. For details, refer to 4-6-5
Saving Reference Images.

The items for which the results can be judged are shown in the following tables.
Multiple items can be set, but in that case the judgement will be NG if the result
from any of the items is NG.

Compensation Mode: Normal

A. Area Judges the area inside the window for measuring the amount of displacement in the X, Y, and rotation
directions. If these are all set for different windows, the judgements are made for the respective windows.
The acceptable range for a judgement of “OK” is set as a percentage of the area (100%) at the reference
position.

X. X cmp Judges the amount of center-of-gravity X-coordinate displacement in the window for measuring the
amount of displacement in the X direction. The acceptable range for a judgement of “OK” is set in pixels,
in reference to the reference position.

Y. Y cmp Judges the amount of center-of-gravity Y-coordinate displacement in the window for measuring the
amount of displacement in the Y direction. The acceptable range for a judgement of “OK” is set in pixels,
in reference to the reference position.

T. Rotation Judges the amount of main axis angle displacement in the window for measuring the amount of
cmp displacement in the main axis angle. The acceptable range for a judgement of “OK” is set in degrees (°),
in reference to the reference position.

Compensation Mode: Two Windows

A. Area Judges the area inside the first and second windows. The judgements are made for the respective
windows. The acceptable range for a judgement of “OK” is set as a percentage of the area (100%) at the
reference position.

X. X cmp Judges the amount of X-coordinate displacement from the mid-points of the first and second windows.
The acceptable range for a judgement of “OK” is set in pixels, in reference to the reference position.
Y. Y cmp Judges the amount of Y-coordinate displacement from the mid-points of the first and second windows.

The acceptable range for a judgement of “OK” is set in pixels, in reference to the reference position.

T. Rotation Judges the amount of angle displacement from the inclination between the centers of the first and
cmp second windows. The acceptable range for a judgement of “OK” is set in degrees (°), in reference to the
reference position.

Note The initial (default) value for the judgement’s upper and lower limits is “0.” If the
judgement is set to ON without setting the upper and lower limits, the judgement
will be taken as “0.”

When Two Cameras are The amount of position displacement can be judged separately for each cam-
Used era. Before setting the criteria, select the number of the camera for which the
criteria is to be set. For details, refer to 4-3-1 Selecting Cameras.

1,2, 3. 1. Select “S. Measurement parameters.”
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2. Set “J. Compensation criteria.” Set the criteria for judging the amount of
position displacement.

[S.Scn D.Disp C.Camera B.Bin W.Wind M.Meas Y.Sys T.Tool |
Measurement Parameters
pLCEM= P osition Compensation Criteria &
W. Cmp wir| ]
J. Cmp crit A. Area : On Off
1. Upper limit o 120.000] %
0. Output 5 | gerfimit @ [ 90.000] % ]
A. Criteria X. X cmp . Onoff ]
L Outputl 3 ypperfimit ;| 0.000] pix ]
B. Criterial 4 | owerlimit ;| 0.000] pix ]
2. Output2 vy vy cmp : On Off ]
C. Criteriad 5 pper [imit 0 0.000] pix ]
3. Ogtpu_ts: 6. Lower limit [ 0.000] pix ]
D. Criteria T. Rotationcmp : On Off ]
7. Upper limit [ 60.000] °
8. Lower limit [ 10.000] °
Enter comment
BOTTLE CAP
[PE] 4567 [MOFF CARD B

3. Select “E. End.” The contents of the settings will be displayed on the screen.

‘S.Scn D.Disp C.Camera B.Bin W.Wind M.Meas Y.Sys T.Tool ‘

Measurement Parameters

P. Positioncmp : Off Normal 2Win

W. Cmp window : [1stwin=WO0 2ndwin=W1 Rotation=0n ]
J. Cmpcriteria  : [NEEEIRGOIREOIR ol ]
0. Output 0 [ ]
A. Criteria 0 [ 0.000 to 0.000 % ]
1. Output 1 [ ]
B. Criteria 1 : [ 0.000 to 0.000 % ]
2. Output 2 [ ]
C. Criteria 2 : [ 0.000 to 0.000 % ]
3. Output 3 [ ]
D. Criteria 3 [ 0.000 to 0.000 % ]

+ : Enter comment

BOTTLE CAP

w0123 Eeull CALSIE (CARD RS

4-6-3 Setting the Output Expression

The items measured in each window are combined here, and the output expres-
sions are set. The four mathematical operations can be carried out for the mea-
surement object, reference value, and constant. Four output expressions can be
set for each camera, and the measurement results can be output as the mea-
sured value. In addition, judgement results can be output for each output ex-
pression. For details, refer to 4-6-4 Setting Output Expression Criteria.
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Measurable Items

Setting the Expression

With the F200, the area, center (coordinates), and axis angle in the window can
be measured.

Item Contents
A. Area

Measures the area in a window.

X.X center
Y.Y center X.X center ]
Measures the center-of-gravity
X coordinate in the window.
L e A Y.Y center
! Measures the center-of-gravity
‘ Y coordinate in the window.
X
T. Axis angle

Measures the axis angle in

the window. The range is indicated
as 0 to 179.999°, with the X axis
taken as 0° and the direction from
9 the X axis to the Y axis taken as
positive. The axis angle cannot be
calculated for graphics such as
squares or circles that have no
directionality.

Aside from the area, center coordinates, and so on, other items such as the mea-
surement results when saving the reference image, the constant, and so on can
be set.

Examples:

¢ QOutputting the area of Window 0
Expression: AR [WO]

¢ Qutputting the amount of displacement from the reference value for the X coor-
dinate of the center of gravity of Window 1.
Expression: XG [W1] — RXG [W1]

Expression Symbols for Measurement Iltems

Measurement item Expression Contents
symbol

A. Area AR Area in window.
X. X center XG X coordinate of center of gravity in window.
Y. Y center YG Y coordinate of center of gravity in window.
T. Axis angle TH Axis angle in window.
1. Reference AR RAR Area in window when saving the reference image.
2. Reference XG RXG Center’s X coordinate in window when saving the reference image.
3. Reference YG RYG Center’s Y coordinate in window when saving the reference image.
4. Reference TH RTH Axis angle in window when saving the reference image.
C. Constant 0 < numeral < 2,147,483.647
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Expression Symbols for Operators

Operator Expression symbol Contents
+.+ + Addition
- - - Subtraction
* K * Multiplication
/.1 / Division
L.( ( Left parenthesis
) Right parenthesis

Note An error will result if any of the following situations occur when setting the ex-
pression.

» There is an overall difference between the number of left parentheses and the
number of right parentheses in the expression.
¢ There is a measurement item to the right of a right parenthesis.
e There is a left parenthesis to the right of a right parenthesis.
» There is an operator to the right of an operator.
e There is no measurement item to the right of an operator.
e There is a measurement item to the right of a measurement item.
e There is a left parenthesis to the right of a measurement item.
e There is an operator to the right of a left parenthesis.
e There is no measurement item to the right of a left parenthesis.
When Two Cameras are The output expressions can be set separately for each camera. Before setting

Used the output expression, select the number of the camera for which the expression
is to be set. For details, refer to 4-3-1 Selecting Cameras.

Note Measurement items for both camera 0 and camera 1 can be set for the output
expressions. When executing operations between the cameras, select camera
1.

1,2,3... 1. Select the output number that is to be set. The screen for setting the output
expression will be displayed.

[S.Scn D.Disp C.Camera B.Bin W.Wind M.Meas Y.Sys T.Tool ]

Measurement Parameters

P. Position cmp @ Off Normal 2Win
W. Cmp window : [1stwin=WO0 2ndwin=W1 Rotation=0n ]

J. Cmpcriteria  : [Area=On X=Off Y=Off Rotation=0On ]
0. Output 0 ]
A. Criteria 0 : [ 0.000 to 0.000 % ]
1. Output 1 0 ]
B. Criteria 1 : [ 0.000 to 0.000 % ]
2. Output 2 0 ]
C. Criteria 2 : [ 0.000 to 0.000 % ]
3. Output 3 0 ]
D. Criteria 3 : [ 0.000 to 0.000 % ]

+ : Enter comment

BOTTLE CAP

w0123 Eeul CALSIE (CARD RS
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2. After making the selection, press the Enter Key. A screen will be displayed
for selecting measurement items.

Outputo : [ JE.End

A. Area(AR

Y. Y center(YG)

T. Axis angle(TH)

1. Reference AR(RAR)
2. Reference XG(RXG)
3. Reference YG(RYG)
4. Reference TH(RTH)
C. Constant

L. (

BOTTLE CAP

Wo1234567 [SMOFF [CARD BB

3. Select the measurement item. If it is necessary to select the window num-
ber, a screen for making the selection will be displayed. Select the window
for which the measurement is to be executed. Windows for position dis-
placement compensation cannot be used for measurement, however, so
they are not displayed. When the measurement item is set, the cursor will
move to the right.

4. Press the Enter Key. The screen for selecting the operator will be displayed.

Output0 : [XG[W2]R JE.End

+.+

* *

11

BOTTLE CAP

fo1234567 [NMOFF [CARD BB

5. Select the operator. When the operator is set, the cursor will move to the
right.

6. Press the Enter Key. The screen for selecting the measurement item will be
displayed. Set the expression by repeating steps 3 through 5.
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Changing the Expression

1) Inserting

130

1,2, 3.

7. Select “E. End.” The output expression will be set for that output number.

Output0 : [XG[W2]-RXG[W2] JIE.End
BOTTLE CAP
Bo1234567 [SMMOFF CARD S

There are three methods for changing the output expression after it has already
been set. These three methods, inserting, replacing, and deleting, are explained
below.

To change the output expression by means of “I. Insert,” follow the procedure
outlined below.
1. Move the cursor to the position for making the insertion.

2. Press the Enter Key. The methods for changing the expression will be dis-
played.

3. Select “I. Insert.” The measurement items or operators that can be inserted
at the designated position will be displayed.

Output0 : [EXEMMA-RXG[W2] JE.End

R.R
D.O A. Area(AR)

X. X center(XG)

Y. Y center(YG)

T. Axis angle(TH)

1. Reference AR(RAR)
2. Reference XG(RXG)
3. Reference YG(RYG)

4. Reference THiRTH
0] cl

L(

BOTTLE CAP Window 2:Fill-Off Off

Woigasse7 [SMOFF (CARD Bl
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2) Replacing

1,2, 3.

4. Select the item. It will be inserted in front of the cursor position.

Output0 :

[2.000:+ KEMMA-RXG[W2]

BOTTLE CAP

Window 2:Fill-Off Off

Ro1834567 [FXOFF

JE.End

[CARD B

To change the output expression by means of “R. Replace,” follow the procedure

outlined below.

1. Move the cursor to the item that is to be replaced.

2. Press the Enter Key. The methods for changing the expression will be dis-

played.

3. Select “R. Replace.”

Output0 :

12.000_2qeillz]

I. Insert

D.D

A. Area(AR)
X. X center(XG)
Y. Y center(YG)
T. Axis angle(TH)

1. Reference AR(RAR

C.Constant :

[ 1.899]

BOTTLE CAP

Mo1234567 [FXWOFF

JE.End

[CARD B
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3) Deleting

1,2, 3.

132

4. Select the item. The item at the cursor position will be replaced.

Output0 : [(E[E-XG[W2] JE.End

BOTTLE CAP

Wo1234567 [SMMOFF [CARD B

To change the output expression by means of “D. Delete,” follow the procedure
outlined below. (This procedure is for deleting items from the expression one by
one. To delete the entire expression all at once, press the Shift and Enter Keys
while setting the expression.)

1. Move the cursor to the item that is to be deleted.

2. Press the Enter Key. The methods for changing the expression will be dis-
played.

Output0 : [1.800-5XeA] JE.End

I. Insert
R. Replace

D Delete

BOTTLE CAP

Mo1234567 [SHMMOFF (CARD Bl
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Adding Comments to
Output Expressions

3. Select “D. Delete.” The item at the cursor position will be deleted.

Output0 : [1.800 -1 JE.End
BOTTLE CAP
Mo1234567 [FYWOFF CARD =

Comments can be added to output expressions and displayed at the video moni-
tor as headings or titles for saving the reference images and measurement
screens. It is convenient to input the contents of measurements in advance for
checking screens during operations. A maximum of 16 normal-size alphanu-
meric characters can be entered for a comment.

Measure (Position : — — ; Measurement : normal)

Lower Upper
0.MARK POSITION X : OK 259.000  200to 300
1.MARK POSITIONY : OK 231.000  200to 300
2.STAIN CHECK . OK 1.000 Oto 25

pMeasuring ( : Log,+ : Img, +: Cri, +: Bin)

BOTTLE CAP

o123 Eelll CAL SIS [CARD RS
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1,2 3.

1. Select “S. Measurement parameters.”

2. Move the cursor to any place other than “E. End,” and press the Shift and
Escape Keys. The screen will be displayed for entering comments.

‘S.Scn D.Disp C.Camera B.Bin W.Wind mﬂ M.Meas Y.Sys T.Tool
S.Measurement parameters
Measurement Parameters
P. Position cmp : Off Normal 2Win
W. Cmp window 1stwin=W0 2ndwin=W1 Rotation=0On ]
J. Cmp cirtel Enter Comment —ell 1
0. Output0 | 0.0utput0 : [MARKPOSITION X ] ]
A. Criteria0| 1.0utput1 : [MARKPOSITIONY ] ]
1. Output1 | 2.0utput2 : [STAIN CHECK ] ]
B. Criteria 1| 3.0utput3 : [ ] ]
2. Output 2 ]
C. Criteria 2 ]
3. Output 3 ]
D. Criteria 3 E.End ]
E.End
+ :Enter comment
BOTTLE CAP
BFE]4567 [OFF CARD B

3. Enter comments for the output expressions. For instructions on inputting
characters, refer to 1-4-5 Inputting Characters.

4. Select “E. End.”

4-6-4 Setting Output Expression Criteria

1) Percentage (%)

The measurement results for an output expression can be judged as either OK
or NG, and the results of that judgement can be output to every output device.
For details, refer to 4-7-2 Outputting Measurement Results. The upper and low-
er limits can be set for the acceptable range (i.e., for a judgement of “OK”). There
are three methods, explained below, for inputting the criteria.

If either “Percentage” or “Difference” is selected as the method, upper and lower
limits must be input for measurement results with respect to a reference image
(i.e., a standard that is set). Save the reference image before setting the criteria.
For details, refer to 4-6-5 Saving Reference Images.

The first method is to take a reference value as 100% for reference, and then to
input a percentage of that reference value. In the example shown below, the
area of a circle is judged as to whether it meets the criteria. The criteria are 90%
for the lower limit and 120% for the upper limit.

[ 120% (16,621 pixels)

U .Unit . % Difference Measurement
1. Upper [ 120.000] % = 16621.200
2. Lower [ 90.000] % = 12465.900

— Reference
(13, 851 pixels)

13851.000

\
\

Reference

134

The reference value is displayed.

909% (12,465 pixels)
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2) Difference

The second method is to take a reference value for reference as 0, and to input
the discrepancy between the reference figure and either the number of pixels or
an angle. If calibration is set to ON, the criteria is input in post-calibration units. In
the example shown below, an angle is judged as to whether it meets the criteria.
The criteria are -20° for the lower limit and +20° for the upper limit.

Criteria
U. Unit : % Difference Measurement
1. Upper o 20.000] pix = 40.000
2. Lower o —20.000] pix = 0.000
Reference : 20.000

3) Measurement

Lower limit
(200, Y) N
L/ ------------ \A
Procedure
1, 2, 3...

Acceptable range
(judged as “OK”)

The reference value is displayed.
Reference: (+20°)

Upper limit: +20 (+40°)

The third method is to input measured values. If calibration is set to ON, the crite-
ria is input in post-calibration units. In the example shown below, a position is

judged as to whether it meets the criteria. The criteria are 200 mm for the lower

limit and 300 mm for the upper limit.

: Criteria
! U. Unit . % Difference Measurement
1. Upper [ 300.000] mm= 300.000
2. Lower [ 200.000] mm= 200.000
Reference 255.000

Upper limit
(300, Y)

The reference value is displayed.

Follow the procedure outlined below to select the method for setting the output
expression criteria.

1. Select “S. Measurement parameters.” The criteria numbers corresponding
to the output expression numbers will be displayed.
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2. Select the criteria number that is to be set.

‘S.Scn D.Disp C.Camera B.Bin W.Wind mﬂ M.Meas Y.Sys T.Tool
S.Measurement parameters|
Measurement Parameters
P. Position cmp : Off Normal 2Win
W. Cmp window |
J. Cmp cirteria . [Area=0ff X=0ff Y=0ff Rotation=0ff |
0. Output 0 © [XG[wW2] ]
A. Criteria 0 : 0.000 to 0.000 %
1. Output 1 Criteria
B. Criteria 1
é‘ Cc)qtpqtzz U.Unit  : % Difference Measurement
5 om;ﬁ?s 1. Upper : [ 300.000] pix= 300.000
D. Criteria 3 2. Lower : [ 200.000] pix= 200.000
Reference : 255.000
E.End
BOTTLE CAP
0123 Bl CAL SIS CARD B8

3. Select “U. Unit,” and select the method for inputting the criteria.

4. Enter the upper and lower limits. The upper limit must be greater than or
equal to the lower limit.

5. Select “E. End.”

Note Do not change the unit after the upper and lower limits have been input. Doing so

will cause the criteria to be changed.

4-6-5 Saving Reference Images

136

1,2, 3.

A reference image is a reference value which is saved for use as a reference in
judging an output expression as “OK” or “NG,” or in judging the amount of posi-
tion displacement that must be compensated for. The reference position for
position displacement compensation should be registered. There are three
ways to save reference images. The first way is to save position and criteria to-
gether, the second is to save position separately, and the third is to save criteria
separately. These items can be saved for each camera independently or for all
the cameras together. These three methods are explained in the following table.
Select the method first, before saving the reference images.

Position and criteria | The position standard and criteria standard are saved at the
same time. If position displacement compensation is not
being used, then only the criteria standard will be saved.

Position
(See note.)

The standard object is measured, and its position is saved
as the position standard to be used for position displacement
compensation. When a judgement of position displacement
is executed, the standard value for determining the amount
of position displacement is saved at the same time.

Criteria The standard object is measured, and that measured value
is taken as the standard for judging the output expression. If
position displacement compensation is being used, the
criteria is saved after the compensation has been executed.
Therefore, when using position displacement compensation,

save the position standard in advance.

1. Select “R. Reference image.” The methods for saving the reference images
will be displayed. (They will not be displayed, however, for cameras that are
not being used for measurement.)
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2. Select the method for saving the reference images. The screen for saving
them will be displayed.

\S.Scn D.Disp C.Camera B.Bin W.Windmn M.Meas Y.Sys T.Tool

S. Measurement parameters

R. Reference image
s

A. Posiand crit  (All cameras)
B. Posiand cirt ~ (Camera 0)
C.Posiand crit  (Camera 1)

D. Position (All cameras)
E. Position (Camera 0)
F. Position (Camera 1)
G. Criteria (All cameras)
H. Criteria (Camera 0)
I. Criteria (Camera 1)

BOTTLE CAP

o123 gl CALSIEY [CARD R

3. Set the position that is to be saved for the standard object.

Save Reference Position and Criteria(All Cameras)

Criteria

Reference Lower Upper
0.Output 0 : 19.720 10.000 to 20.000
1.0utput 1 : 2850.000 2500.000 to 3000.000
2.0utput 2 : 45.010 0.000 to 0.000
3.0utput 3 : 6696.000 0.000 to 0.000
4.0utput 4 : 19881.000 19800.000 to 20000.000
5.0utput 5 : 7171.000 7150.000 to 7160.000
6.0utput 6 : 5822.000 0.000 to 0.000
7.0utput 7 : 7881.000 0.000 to 0.000
Reference Position

X Y Angle Areal Area2 Area3

Camera0 :350.000 200.000 -12.110 582 261 582
Cameral : 101.000 69.000 25.000 694 782 eeeeeee-

},STEP: Measure reference image : End measurement
LABEL#01 CHECK

0123 ZEfl CAL SIS [CARD R

4. Press the Enter Key or input the STEP signal. The image will be measured
and the results will be displayed. (The measurement can be carried out sev-
eral times by means of the Enter Key or STEP signal. The measured value
that is saved, however, will be the last one.)
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5. Press the Escape Key. A message will be displayed asking for confirmation.

Save Reference Position and Criteria(All Cameras)

Criteria
Reference Lower Upper

0.Output 0 : 19.720 10.000 to 20.000
1.0utput 1 : 2850.000 2500.000 to 3000.000
2.0utput 2 : 45.010 0.000 to 0.000
3.0utput 3 : 6696.000 0.000 to 0.000
4.Output 4 : 19881.000 19800.000 to 20000.000
5.0utput 5 b A s 2000
6.0utput 6 : Measured values will be recorded P00
7.0utput 7 | asthe reference image data. poo

Reference Positi

Area 3
caneeo | | FUEEEMA | [ CCancel | | %2

Cameral : | ) ---e-

},STEP: Measure reference image : End measurement
LABEL#01 CHECK

0123 Cerll CALIEY [CARD B

6. Select “X. Execute.” The reference values displayed on the screen will be

saved.

Note The items shown in the table below can be saved as standards by means of the
“Position” method. Their contents vary depending on the mode (“Normal” or
“Two windows”) that is set.

Item Normal Two windows
X X coordinate for center of gravity | X coordinate for mid-point
Y Y coordinate for center of gravity | Y coordinate for mid-point
Angle Main axis angle Inclination between centers of
gravity for Window 1 and Window 2
Area 1 Area of the window for measuring | Area of Window 1
the amount of displacement in the
X direction
Area 2 Area of the window for measuring | Area of Window 2
the amount of displacement in the
Y direction
Area 3 Area of the window for measuring | ---
the amount of displacement in the
direction of rotation
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4-6-6 Checking Data Set by O. Conditions

A list showing the data set for “O. Conditions” can be displayed for verification.
The settings are listed individually for each camera.

The cameras that are used are indicated by “On.”

S.Scen D.Disﬁ\C.Camera B.Bin W.Wind M.Meas Y.Sys T.Tool‘

\
T Parameters Irs

Camera .
Camera O : On
Cameral: On

Position compensation . . .
Camera 0 - Normal X=W2 Y=W2 Rotation=W2 The position displacement compensation

Cameral: 2 Win 1stwin=W7 2ndwin=W6 Rotation=0n I— mode and the windows to be used for position
Output 0 : AR[WO] displacement compensation are displayed.
Output1 : TH[WO]

Output 2 : RXG[W1]-XG[W1]

Output 3 :

Output4 : AR[W4]

Output5 : XG[WA4]+18.000

Output 6 : YG[W4]

Output 7 : TH[WS5]

Processing time : 166.6 ms + output time

LABEL#01 CHECK

\VgkE4567 6.350(cm) [GGHR] - -

[~ The output expressions are displayed.

The processing time is displayed.

The processing time is the time from when a measurement command is input
until the measurement processing has been completed. If the input device is set
to “STEP signal,” then the next command cannot be input during that interval.
Therefore the processing time must be taken into account when inputting com-
mands. The processing time will vary depending on whether position displace-
ment compensation is used, and on the measurement speed settings. For de-
tails, refer to Appendix B Measurement Time Charts.

The output time is the time it takes to output the measurement results to an out-
put device. If the input device is set to “Console,” “I/O Unit,” or “RS-232C,” the
next command cannot be input during the period of the processing time and out-
put time combined. The output time will vary depending on the designated out-
put device. For details, refer to Appendix B Measurement Time Charts.

1,2,3... 1. Select “P. Parameters.” The data list will be displayed.
2. Select “O. OK.”
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4-7 Measurement

M. Measurement

Data for carrying out actual measurement processing is set under the “M. Mea-
surement” menu. The input devices for measurement commands and output de-
vices for outputting data are set for each scene, and measurements are
executed based on scene data and system data. The operations accessed in the
submenu shown below are explained on subsequent pages.

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi Y.Sys T.Tool \

O. Output device
U. Measurement unit
M.Measure

4-7-1 Inputting Commands at Measurement Screens

Command Input Timing

Input Devices

1) Continuous
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The device for inputting commands at measurement screens can be selected.
There are five types of input device, and multiple devices can be selected. Make
sure that the designated devices have been connected and wired in advance.
For instructions on wiring the devices, refer to 2-5 Connecting Peripheral De-
vices. The types of commands that can be input will vary depending on the input
devices used.

Until the processing has been completed for a command, the next command
that is input will be ignored. If a Terminal Block Unit or a Parallel 1/O Unit is
mounted, the BUSY signal will be ON during processing. Confirm that the BUSY
signal has turned OFF before inputting the next command. (Refer to Appendix B
Measurement Timing Charts.)

If commands are input from several input devices at the same time, the com-
mand from the device with the highest priority will be valid. The order of priority is
as follows:

When “Continuous measurement” is OFF
STEP signal > Console > RS-232C > I/O Unit

When “Continuous measurement” is ON
Measurement commands that are input are ignored. The order of priority for oth-
er commands is as follows: Console > RS-232C > |/O Unit.

The commands shown below can always be input, regardless of which input de-
vices are designated.

Console: Quit measurement, Reset
RS-232C (Channel 0): Quit measurement

There are five types of input device, as follows: Continuous measurement, Con-
sole, RS-232C, 1/0 Unit, and STEP signal. These input devices are described
below.

With continuous measurement, measurements are repeated automatically
when there are inputs to the measurement screen.
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2) Console The commands shown in the following table can be input from the console.
Command Key input Function

Measure Enter Key Executed one measurement.

Switch camera Right Key/Left Key Switches image display camera numbers.

Switch scene Shift Key + Up Key Increments the scene number.
Shift Key + Down Key Decrements the scene number.

Quit measurement Escape Key Quits the measurement.

Reset Shift Key + Help Key + Resets the F200 and restores the status at
Enter Key (Hold keys startup.
down for 1 second.)

Measurement history* Help Key The results of the most recent

measurements will be displayed, up to a
maximum of 128 items.

Change displayed image* | Shift Key + Escape Key Displays the screen for changing the
displayed image.

Change criteria* Shift Key + Enter Key Displays the screen for changing the criteria
for output expressions.

Change binary level* Shift Key + Help Key Displays the screen for changing the binary
level.

Note For details, refer to 4-7-5 Changing Images and Criteria at Measurement
Screens.

3) RS-232C The following commands can be input in ASCII code via RS-232C. Either chan-
nel 0 or channel 1 can be selected for inputting the commands. Set the commu-
nications specifications and the delimiters to match the external devices that are
connected. For details, refer to 4-8-2 Setting RS-232C Communications Specifi-

cations.

Measure

mgggg Delimiter Executes one measurement.
Switch Camera

CTRL+S($13) or CTRL+D($04) Switches cameras to display in a scene.
Switch Scene

CTRL+E($05) Increments the scene number.

CTRL+X($18) Decrements the scene number.

?(??3?)) (Socieonisl;lo. Delimiter Switches to the designated scene number.
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Save Reference Image

Position and Criteria

R($52) Delimiter Saves reference position and criteria at the
r($72) same time.
Position
Saves the reference position for measuring
Rgzz) P(ggg) Delimiter the amount of displacement when position
r($72) p($70) displacement compensation is used.
Criteria S
Saves the reference values for judging output
R($52) J($4A) . expressions.
1($72) i($6A) Delimiter
Change Binary Level
Upper Limit
Changes the binary level upper limit for the
U($55) Window No. Upper limit i designated window number. The upper limit
($2C Delimiter
u($75) (Oto7) ($2€) (0 to 255) must be greater than or equal to the lower
limit.
Lower Limit
Changes the binary level lower limit for the
L($4C) Window No. ($20) Lower limit Delimi designated window number. The lower limit
1($6C) (0to7) : (0 to 255) elimiter must be less than or equal to the upper limit.
Quit Measurement
ng?ll)) Delimiter Quits the measurement.
Reset
1(349) imi Resets the F200 and restores the stat
i(569) Delimiter esets the and restores the status
at startup.
Save Scene Data
RS-232C
Beginning Ending Saves scene data within a designated
y((:?g) 5(5(53;%) Scene No. ,($2C) Scene No. Delimiter range via RS-232C channel 0.
(0to 15) (0to 15)
Memory Card
Saves designated scene data with a
?//((:?g) F(ggg) Filename ($20) ?chonislsm Delimiter | designated filename to a memory card.
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Enter a filename of eight characters or less. An extension (.SCN) must be added

after the filename. (Example: SCENEO01.SCN)



Measurement

Section 4-7

Load Scene Data

RS-232C
O($4F) R($52) -
0($6F) r($72) Delimiter
Memory Card
O($4F) F($46) i Scene No. -
O($6F) | f($66) Filename 820) | §015) Delimiter

Enter a filename of eight characters or less. An extension (.SCN) must be added
after the filename. (Example: SCENEO01.SCN)

Save System Data

RS-232C
Y($59) R($52) o
y($79) r($72) Delimiter

Memory Card

;(gfs%) E&%‘S’ Filename Delimiter

Enter a filename of eight characters or less. An extension (.ENV) must be added
after the filename. (Example: SYSTEMO01.ENV)

Load System Data

RS-232C

T($54 R($52 o
t(($74)) r(én)) Delimiter

Memory Card

T($54) F($46)

($74) f($66) Filename Delimiter

Enter a filename of eight characters or less. An extension (.ENV) must be added
after the filename. (Example: SYSTEMO1.ENV)

Change Criteria

Upper Limit

jJ(g%%)) %uttgl;t)No' ($2C) Upper limit Delimiter
Lower Limit

ﬁ((fgg)) Output No. /($2C) Lower limit Delimiter

The range for the upper and lower limits is -2,147,483.648 to 2,147,483.647.
The upper limit must be greater than or equal to the lower limit.

Loads scene data via RS-232C channel 0.
When a command is input, the F200 goes
into reception mode. Transmit the scene
data from a device connected to channel
0. The data will be loaded to a scene that
has been saved.

Loads scene data from a designated file
on the memory card to a designated
scene.

Saves system data via RS-232C
channel 0.

Saves system data with a designated
filename to a memory card.

Loads system data via RS-232C channel
0. When a command is input, the F200
goes into reception mode. Transmit the
system data from a device connected to
channel 0.

Loads system data from a designated
file on the memory card to a designated
scene.

Changes the upper limit for the criteria
for the designated output number. The
unit is fixed as “Measurement.”

Changes the lower limit for the criteria
for the designated output number. The
unit is fixed as “Measurement.”
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Obtain Measured Value

Input Format

D($44)
d($64)

Data 1

(32C)

Data 2

Delimiter

The contents that are input to Data 1 and Data 2 will vary depending on the
measured values that are obtained.

Regardless of the output expression, this
command obtains the measured value
for any measurement item and outputs it
to channel 0. This command does not
actually carry out a measurement itself,
but simply obtains the results of immedi-
ately preceding measurements. In addi-
tion, it is only possible to obtain mea-
sured values for the window for which
the output expression is set.

Measured value to be obtained Data 1 Data 2
Area 0
X center of gravity 1 Window number (0 to 7)
Y center of gravity 2
Axis angle 3
Output expression 4 Output number (0 to 7)
Output expression reference (reference value) 5
Position Amount of X displacement 6
displacemgnt Amount of Y displacement 7
compensation -
Amount of angle displacement 8 Camera number (0, 1)
X reference position 9
Y reference position 10
Angle reference position 11
Output Format
Meas. val. Meas. val.
D($44) Data 1 ,($2C) Data 2 ,($2C) (8 integer ($2E) (3 decimal Delimiter
digits) digits)

At Data 1 and Data 2, the data that was input with the input format will be output. The measured value will be output
with eight integer digits and three decimal digits. Blank spaces in the measured value will be output as spaces ($20).
The range that can be output is as follows:
¢ When calibration is set to OFF, the range is -2,147,483.648 = Measured value = 2,147,483.647. If that range is
exceeded, the values that are output will be unreliable.

e When calibration is set to ON, the range is -9,999,999.999 = Measured value = 9,999,999.999. If the measured
value is less than -9,999,999.999, then -9,999,999.999 will be output. If the measured value is greater than
9,999,999.999, then 9,999,999.999 will be output.

144



Measurement

Section 4-7

4) 1/0 Unit The commands shown in the following table can be input from a Parallel /O Unit
or a Terminal Block Unit. “ON” status for each bit is indicated by “1,” and “OFF”
status is indicated by “0.”
Command Input data Function
(DI: 76543210)
Measure R R Measures continuously while commands are being input.

Switch scenes

** 10 (Scene

Example: 00100010

No.)

Switches the scene to be measured. Determine DIO through
DI3, and turn ON DI5 after 1 ms.

Save reference image

*1001010

Repeatedly saves the criteria standard while DI6 is ON.
Determine DIO through DI3, and turn ON DI6 after 1 ms.

*1001001

Repeatedly saves the position standard while DI6 is ON.
Determine DIO to DI3, and turn ON DI6 after 1 ms.

*1001000

Repeatedly saves the criteria and position standards together
while DI6 is ON. Determine DIO through DI3, and turn ON DI6
after 1 ms.

*1000010

While DIO through DI7 are set as shown on the left, the
criteria standard will be saved with the input of a STEP signal.
Determine DIO through DI3, and turn ON DI6 after 1 ms.
Execution will be synchronous with the leading edge
(OFF—ON) of the STEP signal.

*1000001

While DIO through DI7 are set as shown on the left, the
position standard will be saved with the input of a STEP
signal. Determine DIO through DI3, and turn ON DI6 after 1
ms. Execution will be synchronous with the leading edge
(OFF—ON) of the STEP signal.

*1000000

While DIO through DI7 are set as shown on the left, the
criteria and position standards will be saved with the input of a
STEP signal. Determine DIO through DI3, and turn ON DI6
after 1 ms. Execution will be synchronous with the leading
edge (OFF—ON) of the STEP signal.

5) STEP Signal

Note When commands are input simultaneously, the order of priority is as follows:
Measure > Switch scenes > Save reference image
For example, if 01011001 is input, the measurement will be executed.

With this method, one measurement will be executed in synchronicity with the
leading edge (OFF—ON) of the STEP signal.

Note Several Terminal Block Units can be mounted in an F200 System. Even though it
is possible for STEP signals to be input from any of those Units, set up the sys-
tem so that the STEP signals are input from the Terminal Block Unit closest to the

Power Supply Unit.
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Procedure

1,2, 3.

To select the device for inputting commands, follow the procedure outlined be-
low.
1. Select “I. Input device.”

2. Set the desired input devices to ON. (More than one device can be set to
ON.)

‘ S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi Y.Sys T.Tool ‘

|._Input device
O. Output device
U. Measurement unit

M.Measure

C. Continuous : On Off
0. Console : On Off
R.RS-232C : On Off
T. RS-232C channel : CHO CH1
P. 1/0 Unit : On Off
S. STEP signal : On Off

LABEL#01 CHECK

UnirzJwo1232ky 3.000(cm) [SHHY- -

3. Select “E. End.”

4-7-2 Outputting Measurement Results
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The devices for outputting measurement results can also be selected. There are
four choices (video monitor, RS-232C, 1/0O Unit, and memory card), and more
than one of them can be selected. In addition, the data that is to be output (either
judgement results or measured values, or both) can be selected individually for
each output device.

Make sure that the designated devices have been connected and wired in ad-
vance. For instructions on wiring the devices, refer to 2-5 Connecting Peripheral
Devices. In addition, when RS-232C, Terminal Block Units, or Parallel I/O Units
are used, the communications and output specifications must be set. For de-
tails, refer to 4-8-2 Setting RS-232C Communications Specifications and 4-8-3
Setting Parallel Data Output Specifications.
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1) Video Monitor

Output data is displayed on the video monitor as shown below.

Output numbers for which output expressions are set are displayed here. If comments have been
entered, the comments will be displayed.

1.LABEL POSITION Y
2.STAIN CHECK

0.LABEL POSITION X :

Measurg (Position : fast ; Measdrement : fast)

/_ The currently set measurement speed is displayed here.
Lower  Upper When judgement results are output with respect to
984.000 1to 2 output expressions, the results are displayed here
. 435.000 —150to 200 (as either OK or NG).
: 0.000 ito 1
: 0000 523%t0 6986

4.Output 4
5.0utput 5
6.0utput 6
7.0utput 7

LABEL#01 CHECK

IN® 435000 1800 220
@& 13500 200t 300

:

pMeasuring ( : Log,+ : Img, +: Cri, +: Bin)

0.000 -5to 5
I
[

— When judgement results are output, criteria are dis-
played here. If calibration is set to ON, the values after
calibration are displayed.

When measured values for output expressions are out-
put, they are displayed here.

If position displacement compensation is being used, the window for position
displacement compensation will be displayed. In addition, a cross cursor will be
displayed at the center-of-gravity position of the measurement window. The in-
clination of the long line of the cross cursor will indicate the axis angle.

The range that can be output is as follows:

When calibration is set to OFF, the range is -2,147,483.648 = Measured value
= 2,147,483.647. If that range is exceeded, the values that are output will be

When calibration is set to ON, the range is -9,999,999.999 = Measured value =
9,999,999.999. If the measured value is less than -9,999,999.999, then
-9,999,999.999 will be output. If the measured value is greater than
9,999,999.999, then 9,999,999.999 will be output.

(AR Wo234567 3.000(cm) [FRBY- -
Note
unreliable.
2) RS-232C

The following formats can be output at either channel 0 or channel 1, whichever
is designated. The data will be in ASCII code, and the output numbers will be
output in order from smallest to largest.

Set the communications specifications and delimiters to match the output de-
vices that are connected. For details, refer to 4-8-2 Setting RS-232C Commu-
nications Specifications.

Outputting Judgement Results Only

I
O )

($4F) ‘ ($20C)

—

Output number Judgement results

Delimiter
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Outputting Measured Values Only

\
o ' ! Delimiter
($4F) ‘ ($2C) ‘ ‘ ($2E) ‘ ‘
\ |
\_'_1 | \_'_1
Output number Integer portion Decimal portion
\
Measured value
Outputting Judgement Results and Measured Values
\ \ \ \ \
o ' ' ’ Delimiter
($4F) | ($2C) ($2C) | | ($2E) | |
\ |
) \ )
Output number  Judgement result Integer portion Decimal portion
Measured value
Output item Contents

Output number The output number is output (00 to 07).

Judgement results | The judgement results with respect to the output number are
output (0: OK; 1: NG).

Measured values The measured value for the output number is output with
eight integer digits and three decimal digits. Blank spaces in
the measured value are output as spaces ($20).

The range that can be output is as follows:
¢ When calibration is set to OFF, the range is -2,147,483.648
= Measured value = 2,147,483.647. If that range is ex-
ceeded, the values that are output will be unreliable.
¢ When calibration is set to ON, the range is -9,999,999.999
= Measured value = 9,999,999.999. If the measured val-
ue is less than -9,999,999.999, then -9,999,999.999 will be
output. If the measured value is greater than
9,999,999.999, then 9,999,999.999 will be output.
Example:
In this example, the output number is “1” and the judgement is “NG,” the mea-
sured value is “-42,315.400", and the delimiter is “LF.”
0|0 |1 1 -|4)12|3]1]s5 41010 LF
3) I/O Unit Outputs can be made, in the formats shown below, to DOO through DO31 of a

Parallel /0 Unit, or DOO through DO7 of a Terminal Block Unit. Measured val-
ues, however, cannot be output to Terminal Block Units. Measured values are
output in order, from the smallest output number to the largest. In addition, if
judgement results and measured values are both output, the judgement results
will be output first, followed by the measured values.

Set the output specifications. For details, refer to 4-8-3 Setting Parallel Data Out-
put Specifications.
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When Judgement Results

are Output

The judgement results are output for each output expression individually.

O
o

Output contents
Judgement result for output 0 (OFF:
Judgement result for output 1 (OFF:
Judgement result for output 2 (OFF:
Judgement result for output 3 (OFF:
Judgement result for output 4 (OFF:
Judgement result for output 5 (OFF:
Judgement result for output 6 (OFF:
Judgement result for output 7 (OFF:

OK, ON:
OK, ON:
OK, ON:
OK, ON:
OK, ON:
OK, ON:
OK, ON:
OK, ON:

NG)
NG)
NG)
NG)
NG)
NG)
NG)
NG)

N O~ WIN|FL|O

Note When judgement results are output to a Terminal Block Unit, logic operations are

executed for the judgement results of all output expressions for output to the
AND and OR terminals. When all of the judgement results are NG, the AND ter-
minal will turn ON. If even one of the judgement results is NG, the OR terminal
will turn ON.

When Measured Values are The ON status of bits is indicated by “1.” OFF is indicated by
Output “0.”
BCD
DO 31|30 (29|28 |27 |26 |25|24 (23|22 (21|20 (19|18 |17|16|15|14(13|12(11(/10|9 |8 |7 |6 |5 |4 (3|2 |1 |0
\ ‘ | ‘ \ ‘ | ‘ | ‘ | ‘ | ‘ | ‘ | ‘ |
Output _ ‘ 106 10° 10* 103 102 10t 100
number  Sign ‘
Measured value
Output item No. of bits Contents
Output number 3 Outputs the output number (0 to 7) for the output data in binary.
Sign 1 Outputs the sign for the measured value. (0: positive; 1: negative)
Measured value 28 The absolute value of the measured value is output in 7 digits BCD. The decimal por-
tion is eliminated.
The range that can be output is as follows:
e When calibration is set to OFF, the range is -2,147,483 = Measured value =
2,147,483. If that range is exceeded, the values that are output will be unreliable.
e When calibration is set to ON, the range is -9,999,999 = Measured value =
9,999,999. If the measured value is less than -9,999,999, then -9,999,999 will be out-
put. If the measured value is greater than 9,999,999, then 9,999,999 will be output.
Example:
In this example, the output number is “1” and the measured value is “-42,315".
DO 31 0
po/0O}/0O}|2|2}0|{0|0O04j0O}|O0O|O|O|]O|O|2|0|0O0O|O|O|1|0|O0O|O|2|2}|0]|0|0O|2|0|1 0|12

\
Output 1

42315
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BIN

DO |31|30|29|28 |27 |26 |25|24 |23 |22 |21|20|19|18 |17 |16 15|14 |13|12|11|10|9 |8 |7 |6 |5|4 |3 |2 |1]| 0

Output Not used Measured value
number (Always 0)
Output item No. of bits Contents
Output number 3 Outputs the output number (0 to 7) for the output data in binary.
Measured value 25 The integer portion of the measured value is output as a two’s complement expres-

sion. The decimal portion is eliminated.
The range that can be output is as follows:
e When calibration is set to OFF, the range is -2,147,483 = Measured value =
2,147,483. If that range is exceeded, the values that are output will be unreliable.

e When calibration is set to ON, the range is -9,999,999 = Measured value =
9,999,9909. If the measured value is less than -9,999,999, then -9,999,999 will be out-
put. If the measured value is greater than 9,999,999, then 9,999,999 will be output.

Example:
In this example, the output number is 1 and the measured value is “-42,315".

DO 31 0

po/0|0}2,0/0/0}0j2|2f242}12|2|j2}242}0}12|0j242|0|1|0}j240|12|1|0}|2|0]|1

T |

Output 1 -42,315

4) Memory Card Outputs can be made to a designated file on a memory card. If an already exist-
ing file is designated, the output data will be added to the existing data in the des-
ignated file. If no files already exist with the designated filename, then a new file
will be created under that filename and the data will be stored in that file. (The
extension “.DAT” will be added automatically to the filename.) The data will be
output in order, beginning with the lowest output number.

Outputting Judgement Results Only

@) , CR LF
($4F) ‘ ($2C) ($0D)| ($0A)
\ | \ |
\ \
Output number Judgement results
Outputting Measured Values Only
\ \
(0] , , CR | LF
($4F) ‘ ($2C) ‘ ‘ ($2E) ‘ ‘ ($0D)|($0A)
\ \ \
Output number Integer portion Decimal portion

Measured value
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Outputting Judgement Results and Measured Values

(e}
($4F)

($2C)

($2C)

CR | LF

‘ ‘ ($2E) L ($0D)|($0A)

Output number

7

Judgement

result

Integer portion Decimal portion

Measured value

Note The delimiter for the data output to the memory card is fixed as CR and LF.

Output item

Contents

Output number

The output number is output (00 to 07).

Judgement results

The judgement results with respect to the output number are
output (0: OK; 1: NG).

Measured values

The measured value for the output number is output with
eight integer digits and three decimal digits. Blank spaces in
the measured value are output as spaces ($20).

The range that can be output is as follows:
¢ When calibration is set to OFF, the range is -2,147,483.648

= Measured value = 2,147,483.647. If that range is ex-
ceeded, the values that are output will be unreliable.

¢ When calibration is set to ON, the range is -9,999,999.999
= Measured value =9,999,999.999. If the measured value
is less than -9,999,999.999, then -9,999,999.999 will be
output. If the measured value is greater than
9,999,999.999, then 9,999,999.999 will be output.

Example:

In this example, the output number is “1,” the judgement is “NG,” the measured
value is “-42,315.400".
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Procedure To select the devices for outputting data, follow the procedure outlined below.

1,2,3... 1. Select“O. Output device.”

2. Set the output device and the output data. Select the data type individually
for each output device. If a memory card is selected as an output device,
then enter the name of the file in which the data is to be saved. If RS-232C is
selected, then select the channel for outputting the data.

[SScn D.Disp C.Camera B.Bin W.Wind O.Condi Y.Sys T.Tool ]

1. Input device
0. Output device
Output Device pnt unit

0. Video monitor, results : On Off

1. Video monitor, measurement : On Off

2. Memory card filename [ ]

3. Memory card, results : On Off

4. Memory card, measurement : On Off

5. RS-232C channel : CHO CH1

6. RS-232C, results : On Off

7. RS-232C, measurement : On Off

8. 1/O Unit, results : On Off

9. 1/O Unit, measurement : On Off

LABEL#01 CHECK

w0123 Eideyy 3.000(cm) [SGBY- -

3. Select “E. End.”

4-7-3 Outputting Measured Values in Actual Dimensions

Ordinarily measured values are output as the number of pixels, but the values
can be converted to actual dimensions for output. If “C.calibration” is set to On,
then the actual dimensions will be output based on converting the data that was
previously created. For details, refer to 4-3-5 Creating Data for Converting to Ac-
tual Dimensions. If “C.calibration” is set to On, measured values are displayed in
actual dimensions on the reference image saving screen and judgement condi-
tion setting screen. For details, refer to 4-6-5 Saving Reference Images and
4-6-4 Setting Output Expression Criteria.

1,2, 3.. 1. Select “U. Measurement unit.”

[S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi Y.Sys T.Tool

I. Input device
0. Output device
U.Measurement unit

M.Measure

Measurement Unit B

C.Calibration : On Off

LABEL#01 CHECK

w0123 2ty 3.000(cm) [SGB- -

2. Set “Calibration” to “On.”
3. Select “E. End.”
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4-7-4 Measuring

Procedure

The screen shown below is called a Measurement Screen, and it is the screen
on which measurements are actually executed. In an F200 System, measure-
ments are carried out according to commands from input devices.

The currently set measurement
/ speed is displayed here.

Measure (Position : fast ; Measurement : normal)

pMeasuring (: Log, :Img, +: Cri, +: Bin)
LABEL#01 CHECK

IR Wo1234567 3.000(cm) [NRY- -

If position displacement compensation is being used, the window for position
displacement compensation will be displayed. In addition, a cross cursor will be
displayed at the center-of-gravity position of the measurement window. The in-
clination of the long line of the cross cursor will indicate the axis angle.

To execute the measurement, select “M. Measure.” The measurement screen
for the currently displayed scene will appear, and the measurement will be car-
ried out according to commands from input devices. For details, refer to 4-7-1
Inputting Commands at Measurement Screens. Measurement results will be
output to the designated output devices. For details, refer to 4-7-2 Outputting
Measurement Results.

4-7-5 Changing Images and Criteria at Measurement Screens

Note

The binary image can change as a result of environmental changes such as
lighting fluctuations, and this can have an effect on the measurement results. In
such cases, it may be necessary to change scene data such as the binary level
and the criteria for the output expressions. At the measurement screen, those
changes can be easily made from the console. In addition, changes to images
and a log of measurement results can be displayed.

Inputs from the console must be set to ON. For details, refer to 4-7-1 Inputting
Commands at Measurement Screens. While the changes are being executed,
no commands can be input. If a Terminal Block Unit or Parallel 1/O Unit is
mounted, the BUSY signal will be ON while the changes are being executed. All
changes will be reflected in scene data.
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Changing the Binary Level The binary level can be changed. For details, refer to 4-4-1 Selecting the Binary
Level Setting Method and 4-4-2 Setting the Binary Level.

1,2,3... 1. Press the Shift and Help Keys. The methods for setting the binary level will
be displayed. Only the methods related to cameras and windows actually
being used for measurement will be displayed.

Binary Level Change

0. WindowO
1. Window1l
2. Window2
C. Single(Camera 1)
4. Window4
5. Window5
6. Window6
7. Window7

LABEL#01 CHECK

Wo1234567 3.000(cm) [} -

2. Select the method for setting the binary level. The binary level setting screen
will be displayed.

Binary Level(Camera 0) U.Upper : [255]
L.Lower : [i¥S]
[

} + : Auto E] ! E] : Upper/Lower + E] / E]: Reverse + : Tools

LABEL#01 CHECK

0123 3.000(cm) [CHRBY- -

3. Set the binary level. To continue changing the binary level, repeat steps 2
and 3.

4. Press the Escape Key to return to the measurement screen.
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Changing Criteria For each output expression, the upper and lower limits of the acceptable range
(i.e., the range within which a judgement of “OK” will be received) can be
changed. For further details, refer to 4-6-4 Setting Output Expression Criteria.

1,2,3... 1. Press the Shift and Enter Keys. A cursor will be displayed for selecting the
criteria.

Measure (Position : fast ; Measurement : normal)
Lower Upper

0. LaBeL posiTioN x : IN[®  361.000 100to 300
1. LaeL posiTion Y : IN[@  108.000 109to 179
2. STAIN CHECK : 0.000 _40t0 20
4. Output 4 . OK  52020.000 44310t0 54157
5. Output 5 . OK 1989564 1589to 2205
6. Output 6 : 1201.000
7. Output 7 . OK 82.000 81to 99

pMeasuring ( : Log, + :Img, +: Cri, +: Bin)

LABEL#01 CHECK

Wo1234567 3.000(cm) [SHHY- -

2. Select the criteria that is to be changed. First move the cursor to the position
of the criteria, and then press the Enter Key.

Measure (Position : fast ; Measurement : normal)

Lower Upper

0. LaBeL posiTion x : IN[®  361.000 100to 300

1. LABEL PosITION Y : IN[€]  108.000 109to 179

2. STAIN CHECK : 0.000 —40to 20

4. Output 4 . OK  52020.000 44310to 54157

5 .Output5 . OK 1989564 1589t0 2205

6. Output 6 : 1201.000 11980 1798

7. Output 7 . OK 82.000 81to 99

U. Unit : % Difference Measurement

1. Upper i 120.000]% =  1798.300

2. Lower ol 80.000]% =  1198.800

Reference : 1498.600

pMeasuring ( : Log, + :Img, +: Cri, +: Bin)

#01 CHECK

Sero0) Ro1234s67 [E 3.000(cm) [EEEE}--

3. Select “U. Unit.” The unit that is currently set will be underlined.

4. Enter the upper and lower limits. The upper limit must be greater than or
equal to the lower limit.

5. Select “E. End.” The criteria will be set. To continue making changes to the
criteria, repeat steps 2 through 5.

6. Press the Escape Key to return to the measurement menu.
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Changing Display Images

1,2, 3.

Displaying a Log of
Measurement Results

18th preceding ——
measurement

Immediately preceding ——
measurement

1,2, 3.
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A display image can be changed to raw, filtered, or binary. For details, refer to

4-2-1 Selecting the Display Image Type.

1. Press the Shift and Escape Keys.

2. Select the display image type. The selected image will be displayed, and the

measurement screen will return.

Display Image

B. Binary image

LABEL#01 CHECK

(WA Wo1234567 3.000(cm) [SHHY- -

A log of measured values and judgement results can be displayed for each out-
put expression. The most recent items will be displayed, up to a maximum of
128. The log will be cleared when the scene displayed at the measurement
screen is switched or when the user returns to the menus from the measurement

screen.

Measurement Log Display(3/5)
Out 0 Out 1 Out 2 Out 3
29180 254 161
29182 255 161
28601 254 161
28073 254 161
24907 254 161
22667 254 161

26326 255 161
255 160
255 160
29186 255
29192 254
29190 254
29164 254 161
29164 254 161
29152 254 163
29152 254 161
29186 252 161
29041 250

@ :Previous page i] :Next page
LABEL#02 CHECK

Out 4
10385
10385
10385
10385
10385
10385
10385
10385
10385
10385
10385
10385
10385
10385
10385
10385
10385
10385

Out 5
6126
6126
6126
6126
6126
6126
6126
6126
6126
6126
6126
6126
6126
6126
6126
6126
6126
6126

0123 ELIyd CALlelZS

Out 6 Out 7
266 260
266 260
266 260
266 260
266 260
266 260
266 260
266 260
266 260
266 260
266 260
266 260
266 260
266 260
266 260
266 260
266 260
266 260

[CARD B

Results from 18 measurements

__are displayed on a page. Deci-

mals are eliminated. Results
judged as “NG” are displayed
in reverse video.

1. Press Help Key. A log of measurement results will be displayed. Scroll
pages by using the the Up and Down Keys.

2. Press the Escape Key to return to the measurement screen.
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4-8 System
Y. System Items such as communications specifications and operations at the time of star-
tup are set under the “Y. System” menu. Data set under that menu is called “sys-
tem data,” and it is referenced in common by all scenes. System data can be
saved and loaded to and from memory cards and devices connected via
RS-232C. For details, refer to 4-9-4 Saving and Loading System Data.
Scene No. 15
’ Comments
’ Display Camera | Binary Window Conditions 1 Meas
| Scene No. 1
Scene No. 0
Comments
Display Camera Binary Window Conditions Meas
Disp image Camera

System Data

(See
submenu
below.)

The operations accessed in the submenu shown below are explained on subse-

quent pages.

[S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas [ENY TTool |

R .RS-232C

A. 1/O Unit

C. Camera settings

S. Measurement speeds
L. Error response

D. Display menu

U. Units
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4-8-1 Automatic Measuring

A measurement screen can be displayed at the F200 startup, and measure-
ments can be executed by measurement command input. This function is called
“automatic measuring.” It is used for actual operations after the scene data set-
tings have been completed.

1,2,3... 1. Select “M. Auto measuring.”

[S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas T.Tool |

M.Auto measuring

R.RS-232C

A. 1/0 Unit

C. Camera settings

S. Measurement speeds
I L. Error response
== Auto Measuring lay menu

M.Auto measuring : On Off
S. Scene No. 2 [0]

LABEL#01 CHECK

[REER] 4567 3.000(cm) (SRR - -

2. Set “M. Auto measuring” to “On.”
3. Set “S. Scene No.” to a number from 0 to 15.

4. Select “E. End.” The measurement screen for the designated scene number
will automatically be displayed at the next startup.

Disabling Automatic While automatic measuring is set, it can be temporarily disabled. The settings for

Measuring the “M. Auto measuring” menu are not cancelled, however, the measurement
screen will again be displayed automatically at the next startup. This operation
can only be executed by means of the console.

1,2,3... 1. Turnonthe power supply for the F200 while holding down the Escape Key. A
message will be displayed asking for confirmation. (Continue holding the
Escape Key until that message appears.)

Automatic measurement disabled.

0.0K

2. Select “O. OK.” Automatic measuring will be temporarily disabled, and the
basic menu will be displayed. (The scene number that was being displayed
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just prior to the power supply being turned off will be displayed again here at
startup.)

4-8-2 Setting RS-232C Communications Specifications

Setting Communications
Specifications

Timeout Function

It is necessary to set RS-232C communications specifications in the following
situations:

¢ When menu operations are executed via RS-232C.
¢ When commands are input via RS-232C.
e When judgement results and measured values are output via RS-232C.

In addition, when a command is input via RS-232C, special codes can be re-
turned to confirm that the command has been received and executed. This is
called “command response.” When menu operations are executed via
RS-232C, the command response function helps to ensure reliable operations
by providing notice of F200 status.

Communications specifications must be set for channels 0 and 1 respectively.
The settings must match the devices that are connected for each channel.

Item Settings
B. Baud rate | 1200, 2400, 4800, 9600 (bps)
L. Data length | 7 or 8 (bit)
P. Parity bit None, Even, Odd
S. Stop bit 1 or 2 (bit)
D. Delimiter CR, LF,CR + LF
F. Flow None, Xon/off, RS/CS
Xon/off: Executes flow control by means of software.

¢ When loading, Xon/off is executed according to the F200’s recep-
tion status.

¢ When saving, data is transmitted according to the Xon/off status of
the external device.

RS/CS: Executes flow control by means of hardware. Cable must
be used that connects the RS and CS signals of the F200 and
external devices.

¢ When saving, data is transmitted according to the CS signal from
the external device.

T. Timeout Input a number from 1 to 255, in units of 100 ms. If O is input, the
timeout function will not be executed. (The timeout function is
explained in more detail below.)

When the timeout function has been set, the following errors may be generated:

* Xon/off: When loading, data is not transmitted from the external device within
the timeout period. When saving, Xon does not occur at the external device
within the timeout period.

¢ RS/CS: When loading, data is not transmitted from the external device within
the timeout period. When saving, the CS signal does not turn ON at the exter-
nal device within the timeout period.

¢ None: When loading, data is not transmitted from the external device within the
timeout period.
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Combinations of Settings Settings for stop bits, data length, and parity bit can be combined as shown in the
following table.
Stop bit Data length Parity bit
7 bits Odd
Even
1 bit None
8 bits Odd
Even
7 bits Odd
2 bits Even
8 bits None
Procedure To set the communications specifications, follow the procedure outlined below.

1,2,3... 1. Select“RS-232C.”

[S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas T.Tool |

M. Auto measuring

R. RS-232C

A UN Linjt
Nt

0. Channel-0 IHiohaik

1. Channel-1 [rement speeds

0.0Option esponse
y menu

U, onits

LABEL#01 CHECK

w0123 Eiey 3.000(cm) (S -~

2. Select the channel for which the specifications are to be set. The screen for
setting the communications specifications for that channel will be displayed.

3. Set the specifications, and then select “E. End.”

‘S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas T.Tool‘

M. Auto measuring
A LA Ligjt
R— e
RS-232C(Channel-0) nse
nu

B. Baudrate : 1200 2400 4800 9600

L. Data length : 7bit 8bit

P. Parity bit : None Even Odd

S. Stop bit . 1bit 2bit

D. Delimiter ~: CRLF CR+LF

F. Flow : None Xon/off RS/CS

T. Time—out : [ 0]x100 ms

LABEL#01 CHECK

[RRER] 4567 3.000(cm) [ - -
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The command response function is set in common for channels 0 and 1. When a
command is input via RS-232C, “ACK($06)” will be returned. The command will
then be executed, and after it has been executed “EOT($04)” will be returned.
For an example of using command response at an RS-232C device (reception
based on Quick BASIC), refer to Appendix C RS-232C Data Transmission Pro-

gram Example.

Using Command Response

Example: Loading Scene Data at a Measurement Screen

RS-232C Device F200
e} R .
Delimiter
($4F) | ($52)

ACK
($06)

\

Scene data loaded.

EOT
($04)

!

1,2,3... 1. Select“RS-232C.”

2. Select “O. Option.” The screen for setting the command response will be
displayed.

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.MeasT.TooI\

M. Auto measuring
it
0. Channel-0 ['a settings
1. Channel-1 [rement speeds

O .Option esponse

y menu

= RS—232C Option

R. Command response : On Off

LABEL#01 CHECK

] 4567 3.000(cm) [SGHY - -

3. Set “R. Command response” to “On.”
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4-8-3 Setting Parallel Data Output Specifications

When outputting measured results to a Parallel I/O Unit or a Terminal Block Unit,
it is necessary to set the output specifications for the parallel data. The output
timing is as shown in the following timing charts.

Output Timing (Without Handshaking)

v
Commands  Parallel I/O input

OFF
BUSY
ON
AND,OR Judgement result AND/OR
DO 0to 31 ‘ ‘ %
GATE OFF
on L N N\
ez
"e°. Times Measured Measured
Timel value 1 value n
Judgement Measured
result value 2
Terminal Function
BUSY The BUSY signal turns ON during command processing or while

scene data (such as the binary level or criteria) is being changed.
While the BUSY signal is ON, any commands that are input will
be ignored. Commands from the console or via RS-232C,
however, will be held in the buffer and processed as soon as the
BUSY signal turns OFF.

AND, OR Logic operations are carried out and output for the judgement
results of all output expressions. For details concerning output
methods, refer to 4-7-2 Outputting Measurement Results.

DOO0 to DO31 Data is output at these terminals. For details concerning formats,
refer to 4-7-2 Outputting Measurement Results.

GATE This terminal is used to control the timing for obtaining data. Set
the output period, the delay time, and the output time so that the
GATE signal will be turned on while data can be reliably obtained.

Time 1 (output period): Sets the cycle time for outputting
data.

Time 2 (delay time):  Sets the time until the GATE signal
turns ON after data is output.

Time 3 (output time): Sets the time that the GATE signal is
turned ON for.

Obtain data while the GATE signal is turned ON.
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Output Timing (With Handshaking)

v
Commands STEP signal input

Busy OFF
ON
. result

Judgement Measured  Measured Measured

value 1 value 2 value n

AND,OR ><\

\ /
\ \ \ Judgement result AND/OR /

DO 0to 31 \

GATE OFF \

ON v

OFF Y

DSA

ON

Terminal

Function

BUSY

The BUSY signal turns ON during command processing or while
scene data (such as the binary level or criteria) is being changed.
While the BUSY signal is ON, any commands that are input will
be ignored. Commands from the console or via RS-232C,
however, will be held in the buffer and processed as soon as the
BUSY signal turns OFF.

AND, OR

Logic operations are carried out and output for the judgement
results of all output expressions. For details concerning output
methods, refer to 4-7-2 Outputting Measurement Results.

DOO0 to DO31

Data is output at these terminals. For details concerning formats,
refer to 4-7-2 Outputting Measurement Results.

GATE

This terminal is used to control the timing for obtaining data. Set
the delay time so that the GATE signal will be turned on while
data can be reliably obtained.

Time 2 (delay time):  Sets the time until the GATE signal
turns ON after data is output.

Obtain data while the GATE signal is turned ON.

DSA

Requests the next data output, from an external device. At the
external device, turn it ON when the next data can be received. At
the F200, data will not be output until the DSA signal turns from
OFF to ON (i.e., until the leading edge is detected).

Data cannot be requested while the BUSY signal is ON. Be sure
that the BUSY signal is turned OFF before the DSA signal is
turned ON.

If the timeout function is set, an error will be generated if the DSA
signal does not turn from OFF to ON within the timeout period.

Time 1 (timeout period): Sets the time from when a DSA
signal turns ON until the next DSA
signal turns ON.
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Setting Output Specifications

Procedure

164

Terminal Function
F. Format Binary, BCD
H. Handshake Yes, No
T. Time-out Make this setting, in units of 100 ms, when “Handshake” is set to

“Yes.” The range is 1 to 65,535. If “0” is input, the timeout
function will not be executed. The initial (default) value is 100.

C. Output period

Input a number within a range of 3 to 65,535, in units of 100 us.
Set a number greater than the sum of the delay time plus the
output time. The initial (default) value is 100.

D. Delay

Input a number within a range of 1 to 65,535, in units of 100 us.
The initial (default) value is 10.

O. Output time

Input a number within a range of 1 to 65,535, in units of 100 us.
The initial (default) value is 50.

To set the output format, follow the procedure outlined below.

1. Select “A. I/O Unit” The screen for setting the output specifications will be

displayed.

2. Set the output format, and then select “E. End.”

[S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas [NeY T-Tool |

M. Auto measuring
R. RS-232C
C. Camera settings
nt speeds
se
F. Format . Binary BCD u
H. Handshake : Yes No
T. Time—out : [ 100]x100 ms
C.Output period : [ 100]x100 us
D. Delay | 10]x100 us
O. Output time [ 50]x100 us

LABEL#01 CHECK

[RRER] 4567 3.000(cm) [ - -
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4-8-4 Setting Specifications for Connected Cameras

Specifications must be set for connected cameras and Camera I/F Units. The
initial values will be the camera and Camera I/F Unit specifications that were
confirmed at the initial screen. Therefore, if those specifications are checked
and found to be OK, there is nothing more that needs to be done.

If the cameras and Camera I/F Units actually connected are different from the
ones indicated in the settings, then images cannot be taken correctly. Be sure to
set the camera and Camera I/F Unit specifications before setting the scene data.

Item Settings

U. Camera I/F Unit The Camera I/F Units that are currently connected
are automatically recognized, and their model
numbers are displayed. Select the model number
(F300-A20RS/A21RS) of the mounted Camera I/F
Unit only when a Shutter Simultaneously Camera
I/F Unit is used.

C. Camera A list of the cameras that can be used with the
currently mounted Camera I/F Unit will be
displayed. Select the camera that is to be used.

Camera I/F Unit Camera
F300-A20 Normal F200-S, F300-S
F300-A20S Normal Simultaneously F300-S
F300-A20R Shutter PJLG-50/55/60-Z

F300-A20RS Shutter Simultaneously | PILG-50/55/60-Z
F300-A21RS Shutter Simultaneously | PILG-70-Z

Y. Camera synchronization The methods for camera synchronization are
displayed automatically for the cameras that are
being used.

S. Strobe disable, start The beginning value for strobe flash disable is
automatically displayed for the cameras that are
being used.

G. Strobe disable, end The end value for strobe flash disable is
automatically displayed for the cameras that are
being used.

Note Proper operation cannot be assured if cameras other than the ones listed in the
preceding table are used. If you wish to use a camera other than those, please
consult one of the OMRON sales offices listed at the back of this manual. Of the
models listed in the table, the F300- A21RS Shutter Simultaneously Camera I/F
Unit and the PIJLG-50/60/70-Z Shutter Camera are not available at this time. We
apologize for the inconvenience.
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Procedure

1,23.

To set the camera specifications, follow the procedure outlined below.

1. Select “C. Camera settings.” The screen for setting the camera specifica-
tions will be displayed.

2. Set the specifications, and then select “E. End.”

[S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas [y T-Tool |

M.Auto measuring
R.RS-232C
A. /O Unit

C. Camera settings

S. Measurement speeds
Camera Settings

U.Camera I/F Unit : [F300-A20 1
C.Camera al(~200-s )|
Y. Camera sync : External |

S. Strobe disable, start © [12]H (-2
G.Strobe disalbe, end : [17]H (-1]| 2.F300-S

0O.Other

LABEL#01 CHECK

K] 4567 3.000(cm) [SRGHY - -

4-8-5 Setting Measurement Speeds
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Note

Speeds can be selected for processing measurements and position displace-
ment compensation. Ordinarily, processing for a single camera takes 33.3 ms,
but that can be reduced to 16.7 ms by changing the resolution for measurement
images. Lowering the vertical resolution does not affect the accuracy of inspec-
tions, and greater inspection and positioning effeciency can be achieved by se-
lecting “Fast.”

Item Settings
P. Position Select either “Normal” or “Fast” as the speed for position
compensation displacement compensation. (“Normal” cannot be selected here

if “Fast” is selected for measurement.)

Normal: Processes camera images with a resolution of 512 (H)
x 484 (V) at 33.3 ms.

Fast: Processes camera images with a resolution of 512 (H) x
242 (V) at 16.7 ms.

M. Measurement | Select either “Normal” or “Fast” as the speed for measurement.
(“Fast” cannot be selected here if “Normal” is selected for
position displacement compensation.)

Normal: Processes camera images with a resolution of 512 (H)
x 484 (V) at 33.3 ms.

Fast: Processes camera images with a resolution of 512 (H) x
242 (V) at 16.7 ms.

1. The measurement processing time under the currently set conditions can
be displayed. For details, refer to 4-6-6 Checking Data Set by O. Conditions.

2. If the resolution is changed in order to change measurement speed, it may
affect the measurement image. When executing position displacement
compensation and judgements, be sure to save the standards and set the
criteria after changing the measurement speed. For details, refer to 4-6-2
Setting Criteria for Judging Displacement, 4-6-4 Setting Output Expression
Criteria, and 4-6-5 Saving Reference Images.
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Procedure To set the measurement speeds, follow the procedure outlined below.

1,2,3... 1. Select“S. Measurement speeds.” The screen for setting the measurement
speeds will be displayed.

2. Set the measurement speeds, and then select “E. End.”

S.Scn D.Disp C.Camera B.Bin W.Wind ©O.Condi M.Meas T.Tool‘

M. Auto measuring
R.RS-232C

A.1/0 Unit

C. Camera settings

L. Error response
Measurement Speeds

P. Position compensation : Normal Fast
M.Measurement : Normal Fast

.End

LABEL#01 CHECK

Wo123ey 3.000(cm) [SHGBY- -

4-8-6 Selecting the Error Output Method

Errors that occur at measurement screens can be detected and output. The
methods that can be selected for outputting those errors are explained here. The
errors are output after the measurement processing has been executed. The er-
ror types are displayed on the video monitor, making it easy to discover and cor-
rect the causes of the errors.

Measure (Position : fast ; Measurement : normal)
Lower Upper
0.LABEL POSITION X : 0.000  100to 300
1.LABEL POSITION Y : 40.000  109to 179
2.STAIN CHECK . OK -20.000  —40to -20
4.0utput 4 : 0000 44310t0 54157
5.0utput 5 : 18.000 15890 2205
6.0utput 6 : 0000 11980 1798
7.0utput 7 : 0.000 8lto 99
The error is displayed here. — Error: Cameral error
»Measuring ((HLP) : Log, +[Esc): Img,[SFTH+[ENT): Cri,(SFT}+ (HLP} Bin)
LABEL#01 CHECK
(PR} 4567 3.000(cm) [ -
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Error Types and Causes The causes of the errors shown in the following table are detected, and the er-

rors are output.

Type of error

Probable cause

C. Camera error

A camera that is to be used for measurement is not connected. The number of the camera
that is not connected will be displayed at the video monitor.

T. Strobe error

A flash error signal is ON for a strobe that is used during measurement.

M. Position error

The area is measured as “0” in a window used for position displacement compensation. The
result obtained when measuring the amount of position displacement is judged as “NG.”

R. RS-232C error

One of the following errors occurrs while judgement results or measured values are being
output via RS-232C, or while scene data or system data is being saved or loaded:

¢ A time-out error is generated.

e Some data was not retrieved and normal loading was not possible.
¢ The data is incorrect, and cannot be properly loaded.

e The RS-232C I/F Unit is not properly connected.

P. 1/0O Unit error

One of the following errors occurrs while judgement results or measured values are being
output to a Terminal Block Unit or a Parallel /O Unit:

¢ A time-out error is generated.
¢ The Terminal Block Unit or the Parallel 1/0O Unit is not properly connected.

A. Memory card error

One of the following errors occurrs while judgement results or measured values are being
output to a memory card, or while scene data or system data is being saved or loaded:

e The memory card cover is open.

¢ No memory card is installed.

e The memory card is not initialized.

e The memory card has no available capacity.
e The memory card is write-protected.

L. Load error

The designated file does not exist for loading system data, or one of the following errors
occurrs while scene data is being loaded:

e There are more than 255 windows, so some of them cannot be loaded.
¢ The area for saving windows has been exceeded, so some windows cannot be loaded.
¢ The designated file does not exist.

S. Save error

One of the following errors occurrs while system or scene data is being saved:
e There is no available capacity on the memory card.
¢ The filename is invalid.

¢ The same filename already exists.

Output Methods

There are four methods for outputting errors, as shown in the following table, and
any one of them can be selected.

Method

Function

Ignore (default)

Even if an error occurs, it is not output. The measurement results are output, and
measurement continues.

Message

An error message is displayed in the comment line at the video monitor. If several errors
occur simultaneously, all of the error types are displayed. The measurement results are
output, and measurement continues.

Signal

An error message is displayed in the comment line at the video monitor. The ERROR
indicator on the Power Supply Unit lights, and the error signal turns ON. The measurement
results are output, and measurement continues.

Stop

An error message is displayed in the comment line at the video monitor. The ERROR
indicator on the Power Supply Unit lights, and the error signal turns ON. The measurement
results are not output, and the F200 operation stops.

Clearing the Error Output The methods for clearing error outputs vary depending on the error output meth-
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od used.

Message or Terminal

First remove the cause of the error. If the cause has been successfully removed,
then the error output will be automatically cleared with the next measurement.
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Procedure

1,2, 3.

Stop

First remove the cause of the error. Then power up again and restart the F200
System. It is possible to restart the F200 by turning ON the RESET signal of the
Parallel 1/O Unit or Terminal Block or by inputting the reset command from the
console.

To set the output method, follow the procedure outlined below.

1. Select “L. Error response.” The screen for setting the output method will be
displayed.

2. Set the output method, and then select “E. End.”

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi MAMeas TATOO|‘

M.Auto measuring
R.RS-232C
A. I/O Unit

Error Response

C. Camera error : Ignore Msg Signal Stop
T. Strobe error : Ignore Msg Signal Stop
M. Position error . Ignore Msg Signal Stop
R. RS-232C error : Ignore Msg Signal Stop
P. I/O Unit error : Ignore Msg Signal Stop
A. Memory card error : Ignore Msg Signal Stop
L. Load error : Ignore Msg Signal Stop
S. Save error : lgnore Msg Signal Stop

LABEL#01 CHECK

Wo123ey 3.000(cm) [ -

4-8-7 Selecting the Menu Display Method

Procedure

1,2, 3.

Select the method for displaying menus.

Item Settings
H. Start-up Select whether the initial screen is to be displayed at start-up. The
display default setting is for the initial screen to be displayed (i.e., set to

“On.”) If this is set to “Off,” the initial screen will not be displayed
and the cameras and Camera I/F Units cannot be confirmed. Be-
fore setting the scene data, check to be sure that the settings are
made correctly for the connected cameras and Camera I/F Units.
For details, refer to 4-8-4 Setting Specifications for Connected
Cameras.

A. One-touch key | Select whether one-touch keys are to be displayed. Even if the dis-
display play is cleared, menu operations are possible by means of one-
touch keys. The default setting is for the one-touch keys to be dis-
played (i.e., set to “On.”)

K. Console beep | Select whether a beep is to sound when keys are input from the
console. The default setting is for the beep to not sound (i.e., set
to “Off.”)

To set the menu display method, follow the procedure outlined below.

1. Select “D. Display menu.” The screen for setting the menu display method
will be displayed.
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2. Set the menu display method, and then select “E. End.”

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.MeasT.TooI‘

M. Auto measuring

R. RS-232C

A. 1/0 Unit

C. Camera settings

S. Measurement speeds
L. Error response

Display Menu menu
H. Start-up display : On Off
A. One-touch key display : On Off
K. Console beep : On Off

LABEL#01 CHECK

[RRER] 4567 3.000(cm) [ - -

4-8-8 Checking Connected Units

The names and model numbers of Units (except for F200-P Power Supply Units
and F300-FM MMI Units) mounted to IMP Unit slots can be displayed.

1,2,3... 1. Select“U. Connected Units.” The names and model numbers of the current-
ly connected Units will be displayed for slots 0 to 2, beginning with the slot
nearest the Power Supply Unit.

S.Scn_D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas [ESRY T.Tool |

. Auto measuring
RS-232C
1/0 Unit
Camera settings
Measurement speeds
Error response

. Display menu

Connected Unit Table S —

OrLOPIE

Slot0 : F300-A20RS Camera I/F Unit(Shutter Sim)

Slot1 : F300-E RS-232C I/F Unit
Slot2 : F300-D 1/0 Unit
0.0K

LABEL#01 CHECK

WREER] 4567 3.000(cm) (SRR - -

2. Select “O. OK.”
Caution Do not mount or dismount Units while the power is turned on for the F200.
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4-9 Tools

T. Tool

4-9-1 Histograms

How to Read a Histogram

Histogram
Along the vertical axis, the number
of all pixels (247,808) is taken as (%)
100%, and the number of pixels 5 .
for each density is shown as a j
percentage. i
E
i
!
-‘fl*. / L
g
ol e A .
0 128 255 (Density)
The density (0 to 255) is displayed /
along the horizontal axis.
LABEL#01 CHECK
Unfizjwo123 ety 3.000(cm) [T - -

When Two Cameras are
Used

The “T. Tool” menu provides tools to support maintenance operations such as
displaying special graphs, saving and loading scene data and system data, and

initializing and editing memory cards. The operations accessed in the submenu
shown below are explained on subsequent pages.

‘S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysW

| H.Histogram |
L. Line bright
D. Density graph
Y. System data
S. Scene data
C.Memory card

LABEL#01 CHECK

Unfrzjwo1 232k OFF oK

A histogram is a graph which shows the distribution of pixels with respect to
image density (numbered from 0 to 255). A histogram can be dislayed for any
area. When image filtering is set, histograms will be displayed for the image after
filtering.

The upper and lower limits for the binary level can be set while observing a histo-
gram. For details, refer to 4-4-2 Setting the Binary Level.

A histogram can be displayed with respect to the camera that is currently dis-
played. Before displaying a histogram, select the number of the camera for

which the histogram is to be displayed. For details, refer to 4-3-1 Selecting Cam-
eras.
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Procedure To display a histogram, follow the procedure outlined below.

1,2,3... 1. Select “H. Histogram.”

2. Designate a rectangle for displaying the histogram by specifying the points
for opposite corners. Move the cursor to the points and press the Enter Key.
The histogram will then be displayed in that rectangle.

Histogram X: [475]
Y: [261]

p>Specity area.
LABEL#01 CHECK

[RHER] 4567 3.000(cm) [ - -

3. Press the Enter Key or the Escape Key.
4-9-2 Line Brightness

The image density distribution of any one line in the vertical direction and that in
the horizontal direction can be displayed simultaneously. When image filtering is
set, the line brightness will be displayed for the image after filtering.

The upper and lower limits for the binary level can be set while observing line
brightness. For details, refer to 4-4-2 Setting the Binary Level.

How to Read a Line Brightness Diagram
Density O Density 255

The density is displayed for the
each pixel in the vertical direction.

- - - - Density 255
The density is displayed for the . Sl | kL Density 0
ixel i i irec- LABEL#01'CHECK e - - - -~ Density

gg\gh pixel in the horizontal direc (VI IR 567 3 000(crm) [T - -

When Two Cameras are A line brightness diagram can be displayed with respect to the camera that is

Used currently displayed. Before displaying line brightness, select the number of the
camera for which it is to be displayed. For details, refer to 4-3-1 Selecting Cam-
eras.
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Procedure To display line brightness, follow the procedure outlined below.

1,2,3... 1. Select“L. Line bright.”

2. Dotted lines will be displayed in the vertical and horizontal directions. Use
the direction keys to move the lines to the desired position, and then press
the Enter Key. The line brightness diagram for that position will be displayed.

Line Bright

P Specity line to display.
LABEL#01 CHECK

PR 4567 [SM OFF [CARD B

3. Press the Enter Key or the Escape Key.

4-9-3 Density Graph

A density graph is a three-dimensional illustration which shows the light density
distribution for an entire image. When image filtering is set, the density graph will
be displayed for the image after filtering.

How to Read a Density Graph

el b LEEET

EEEEE .

When Two Cameras are A density graph can be displayed with respect to the camera that is currently dis-
Used played. Before displaying a density graph, select the number of the camera for
which it is to be displayed. For details, refer to 4-3-1 Selecting Cameras.
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Procedure

1,2, 3.

To display a density graph, follow the procedure outlined below.

1. Select “D. Density graph.”

2. Press the Enter Key. The density graph will be displayed.

Density Graph

pPress to display density graph.
LABEL#01 CHECK
[UEE)4567 [N OFF

[CARD B

3. Press the Enter Key or the Escape Key.

4-9-4 Saving and Loading System Data

Loading from a Memory
Card

1,2, 3.

174

System data can be loaded or saved to and from memory cards or devices con-

nected via RS-232C.

System data that was previously saved to a memory card can be loaded to the
F200. First install the memory card to which the system data was saved, and

then follow the procedure outlined below.

1. Select “Y. System data.”
2. Select “L. Load.”

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sysw
H. Histogram
L. Line bright
D. Density graph
Y. System data
S Scene data
Memory card
S. Save
E Load Source E
R.RS-232C
LABEL#01 CHECK
0123 Sl CAL IS CARD [eI
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Loading via RS-232C

3. Select “C. Memory card.” A list of the system data on the memory card will be
displayed.

‘S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sysw

H. Histogram

L. Line bright

D. Density graph
< Scene data
Memory card

STEP#1.ENV 1568 80-01-0
STEP#2.ENV 1568 80-01-01
STEP#3.ENV 1568 80-01-01

LABEL#01 CHECK

w0123 B CALSISS [CARD [eIN

4. Select the name of the file that is to be loaded. A confirmation screen will be
displayed.

5. Select “X. Execute.” The data will be loaded to the F200. When the loading
operation is complete, a confirmation message will be displayed. Check the
settings of the camera and Camera I/F Unit. If the settings do not match the
camera and Camera I/F Unit that are actually connected, then images can-
not be taken correctly. If the settings are wrong, correct them. For details,
refer to 4-8-4 Setting Specifications for Connected Cameras.

‘S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sysw

H. Histogram
L. Line bright
D. Density graph

Y. System data
P

data
Loaded system data. ry card

Check the Camera I/F Unit and Camera
models.

U.Camera I/F Unit : [F300-A20RS ]
C.Camera : [PILG-50/55/60-Z ]

0.0K

LABEL#01 CHECK

w0123 EIdl CALSISS [CARD [eIN

6. Select “O. OK.”

Data that has been previously saved via RS-232C can be loaded to the F200.
For this it is necessary to set the communications specifications. For details, re-
fer to 4-8-2 Setting RS-232C Communications Specifications. In addition, an ex-
ample program is provided in Appendix C RS-232C Data Transmission Program
Example.

Channel 0 must be used for loading system data. It cannot be loaded using
channel 1.
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1,2,3... 1. Select"Y. System data.”
2. Select “L. Load.”

3. Select “R. RS-232C.” A confirmation message will be displayed.

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys I3y |

H. Histogram

L. Line bright

D. Density graph
Scene data
[MIER] |Memory card
S. Save

n

E Load Source E
= =

C. Memory card

R. RS-232C

LABEL#01 CHECK

o123 gl CALSlEY [CARD [SIN

4. Select “X. Execute.” The F200 will prepare to receive the data.

5. Transmit the data from the external device. The data will be loaded to the
F200.

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys |R{e] | |

H.Histogram

ight
Transferring data. graph
Channel : Channel 0 data
card
Baud rate : 9600bps
Data length : 8bit
Parity bit : None
Stop bit : 1bit
Delimiter : CR
Flow : None
Time—out : 0Oms
Total bytes : 3136
Bytes received : 709 (22%)

Press the Key to cancel.

LABEL#01 CHECK

BiPE] 4567 [MMOFF [CARDICIS

When the loading operation is complete, a confirmation message will be dis-
played. Check the settings of the camera and Camera I/F Unit. If the settings
do not match the camera and Camera I/F Unit that are actually connected,
then images cannot be taken correctly. If the settings are wrong, correct
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Saving to a Memory Card

1,2, 3.

them. For details, refer to 4-8-4 Setting Specifications for Connected Cam-
eras.

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sysw

H.Histogram
RN

jght
Transferring data. . . . . . graph
oL L . o Lo data
card

Loaded system data.

Check the Camera I/F Unit and Camera
models.

U.Camera I/F Unit : [F300-A20RS ]
C.Camera : [PILG-50/55/60-Z ]

Press the Key to cancel.

LABEL#01 CHECK

o123 gl CALelEY [CARD [SIN

6. Select “O. OK.”

System data can be saved to a memory card. The extension “.ENV” will be auto-
matically added to the name of the file that is saved. When a memory card is to
be used for the first time after being purchased, it must first be initialized. For
instructions, refer to 4-9-6 Initializing and Editing Memory Cards.

1. Select “Y. System data.”
2. Select “S. Save.”

3. Select “C. Memory card.”

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sysm

H. Histogram

L. Line bright

D. Density graph
Scene data
L. Load |Memory card

Save Destination

n

R.RS-232C

LABEL#01 CHECK

0123 ZEfl CAL SIS [CARD SN
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Saving via RS-232C

178

1,2, 3.

4. Enter the filename.

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys I | |

H. Histogram

L. Line bright

D. Density graph
S Scene data
lemory card

N.Fllename : [Step#3 |

LABEL#01 CHECK

0123 Cerll CALIEY [CARD[CIS

5. Select “X. Execute.” A confirmation message will be displayed.

6. Select “X. Execute” again. When the save operation is complete, another
confirmation message will be displayed.

7. Select “O. OK.”
System data can be saved to a device connected via RS-232C. For this it is nec-
essary to set the communications specifications. For details, refer to 4-8-2 Set-

ting RS-232C Communications Specifications. In addition, an example program
is provided in Appendix C RS-232C Data Transmission Program Example.

Channel 0 must be used for saving system data. It cannot be saved using chan-
nel 1.

1. Select *Y. System data.”

2. Select “S. Save.”

3. Select “R. RS-232C.” A confirmation message will be displayed.

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys R | |

H. Histogram

L. Line bright

D. Density graph
Scene data
L. Load |Memory card

Save Destination

n

C. Memory card

R. RS-232C

LABEL#01 CHECK

(iPE] 4567 [MMOFF [CARDICIS
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4. Select “X. Execute.” When the save operation is complete, another con-
firmation message will be displayed.

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sysm

H.Histogram

ight
Transferring data. graph
Channel : Channel 0 data
card
Baud rate : 9600bps
Data length -
Parity bit Saved system data.
Stop bit
Delimiter
Time—out
Total bytes : 3136
Bytes received : 3136 (100%)

Press the Key to cancel.

LABEL#01 CHECK

w0123 EEIdl CALSISS [CARD [eIN

5. Select “O. OK.”

4-9-5 Saving and Loading Scene Data

Scene data can be loaded or saved to and from memory cards or devices con-
nected via RS-232C.

Loading from a Memory Scene data that was previously saved to a memory card can be loaded to the
Card F200. First install the memory card to which the scene data was saved, and then
follow the procedure outlined below.
1,2,3... 1. Select“S. Scene data.”

2. Select “L. Load.”

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sysw

H. Histogram

L. Line bright

D. Density graph
Y. System data

Memory card
L. Load

S. Save

— —
= Load Source =

C. Memory card!
R.RS-232C

LABEL#01 CHECK

[REER) 4567 [SMOFF [CARD [SIN

179



Tools Section 4-9

3. Select “C. Memory card.” A list of the scene data on the memory card will be
displayed.

‘S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysW

H. Histogram

L. Line bright

D. Density graph
Y. System data

Memory card

& Loading Scene Data =

LABEL#01.SCN 4670 80-01-0
LABEL#02.SCN 4744 80-01-01

LABEL#01 CHECK

0123 Zerll CALSIEY [CARDICIS

4. Select the name of the file that is to be loaded. If selecting a file that was
saved individually, then specify the scene number that is to be loaded. If se-
lecting a file that was saved as a group, a confirmation screen will be dis-
played.

5. Select “X. Execute.” The data will be loaded to the F200. When the loading
operation is complete, a confirmation message will be displayed.

6. Select “O. OK.”

Loading via RS-232C Data that has been previously saved via RS-232C can be loaded to the F200.
Also, the data can be loaded to the scene numbers that were used when the data
was saved. For this it is necessary to set the communications specifications. For
details, refer to 4-8-2 Setting RS-232C Communications Specifications. In addi-
tion, an example program is provided in Appendix C RS-232C Data Transmis-
sion Program Example.

Channel 0 must be used for loading scene data. It cannot be loaded using chan-
nel 1.

1,2, 3. 1. Select “S. Scene data.”
2. Select “L. Load.”
3. Select “R. RS-232C.” A confirmation message will be displayed.

‘S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysW

H. Histogram

L. Line bright

D. Density graph
Y. System data

S. Scene data

C. Memory card

S. Save

LABEL#01 CHECK

0123 Eay OFF [CARD [oI
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4. Select “X. Execute.” The F200 will prepare to receive the data.

5. Transmit the data from the external device. The data will be loaded to the
F200.

[S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys S]] |

Transferring data.-

Scene number : Scene 2

Channel : Channel 0

Baud rate : 9600bps

Data length : 8hit

Parity bit : None

Stop bit : 1bit

Delimiter : CR

Flow : None

Time—-out : 0Oms

Total bytes : 9488

Bytes received : 3004 (31%)
Press the Key to cancel.

LABEL#01 CHECK

o123 Ceeull CAL SRS (CARD I

When the loading operation is complete, a confirmation message will be dis-
played.

\S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysW

Transferring data.

Scene number : Scene 2
Channel : Channel 0
Baud rate : 9600bps
Data length Ol

Parity bit Loaded scene data.
Stop bit

Delimiter

Flow

Time—-out

Total bytes T 9488

Bytes received 19488 (100%)

Press the Key to cancel.

LABEL#01 CHECK

0123 Ea OFF [CARD [l

6. Select “O. OK.”
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Saving to a Memory Card

182

1,2, 3.

Scene data can be saved to a memory card. When saving scenes one by one,
select “Individual.” When saving all of the scene data on scenes 0 to 15, select
“All.” The extension “.SCN” will be automatically added to the name of the file
that is saved. When a memory card is to be used for the first time after being
purchased, it must first be initialized. For instructions, refer to 4-9-6 Initializing
and Editing Memory Cards.

1. Select “S. Scene data.”
2. Select “S. Save.”
3. Select “C. Memory card.”

[S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysH{a]| |

H. Histogram

L. Line bright

D. Density graph
Y. System data

C. Memory card
L. Load

Save Destination

R.RS-232C

LABEL#01 CHECK

w0123 Ea OFF [CARD [eI

4. Select the method for saving the scene data. If selecting “Individual,” then
enter the number of the scene which is to be saved. The scene data from the
designated scene will be saved.

5. Enter the filename.

[S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys ]| |

H. Histogram

L. Line bright

D. Density graph
Y. System data

S. Scene data

£ Memory card
Saving Scene Data

K. Save method : All Individual
S. Scene No. |
N .Filename : [LABEL#01]

LABEL#01 CHECK

FPX]4567 [ OFF CARD [o]'4

6. Select “X. Execute.” A confirmation message will be displayed.

7. Select “X. Execute” again. When the save operation is complete, another
confirmation message will be displayed.

8. Select “O. OK.”
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Saving via RS-232C

1,2, 3.

Scene data can be saved to a device connected via RS-232C. It is possible to
save a number of scenes by selecting the start scene number and completion
scene number of the scenes to be saved. For this it is necessary to set the com-
munications specifications. For details, refer to 4-8-2 Setting RS-232C Commu-
nications Specifications. In addition, an example program is provided in Appen-
dix C RS-232C Data Transmission Program Example.

Channel 0 must be used for saving scene data. It cannot be saved using channel

1.

1. Select “S. Scene data.”
2. Select “S. Save.”
3. Select “R. RS-232C.”

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys [RES]| |

LABEL#01 CHECK

Save Destination

C. Memory card

R .RS-232C

0123 Ea OFF

H. Histogram

L. Line bright

D. Density graph
Y. System data

S. Scene data

C. Memory card

[CARD [IN

4. Set the beginning and ending scene numbers that are to be saved. The be-
ginning scene number must be smaller or equal to the ending scene num-

ber.

S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysW

H. Histogram

L. Line bright

D. Density graph
Y. System data

S. Scene data

£ Memory card
Saving Scene Data

S. First scene to save 2]
N. Last scene to save 1[2]

LABEL#01 CHECK

0123 By OFF

[CARD [OIN
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5. Select “X. Execute.” When the save operation is complete, a confirmation
message will be displayed.

‘S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sysm

m
Transferring data.- ht
graph
Scene number : Scene 2 to Scene 2 ata
Channel : Channel 0
Baud rate : 9600bps
Data length Olais
Parity bit Saved scene data.
Stop bit
Delimiter
Flow 0.0K
Time—out
Total bytes T 9488
Bytes received : 9488 (100%)
Press the Key to cancel.

LABEL#01 CHECK

o123 Ceeull CALSIES (CARD I

4-9-6 Initializing and Editing Memory Cards

Memory cards can be formatted (i.e.,initialized), and files saved on memory
cards can be edited. In addition, application programs stored on memory cards
can be started up.

Initializing Memory Cards When a memory card is to be used for the first time after being purchased, it must
first be initialized. In addition, if data is lost from a memory card due a drop in the
battery voltage, the memory card must be re-initialized after the battery is re-
placed. If a memory card that has files saved on it is initialized, all of that data will
be lost.

The memory cards that can be used with the F200 are the F300-N256 and the
F300-N512. If you wish to use a memory card other than one of those, please
consult one of the OMRON sales offices listed at the back of this manual.

1,2,3... 1. Select“C. Memory card.”

‘S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysW

H.Histogram
L.Line bright
D.Density graph
Y.System data
S.Scene data

C.Memory card

[F.Format |
E.Edit
X.Execute

LABEL#01 CHECK

0123 By OFF [CARD [oIN
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Editing Memory Cards

Copying the File

1,2, 3.

\S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysW

LABEL#01 CHECK

H. Histogram

L. Line bright

D. Density graph
Y. System data
S. Scene data

C. Memory card

Formatting memory card.
Contents will be lost.

ecute

w0123 Sl CAL el

[CARD[CIS

2. Select “F. Format.” A confirmation message will be displayed.

3. Select “X. Execute.”

1. Select “C. Memory card.”
2. Select “E. Edit.” A list of the files on the memory card will be displayed.

\S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysW

LABEL#01 CHECK

H. Histogram

L. Line bright

D. Density graph
Y. System data
S. Scene data

C. Memory card

F. Format
E. Edit

X. Execute

0123 Eay OFF

[CARD [oIN

Files saved on a memory card can be edited one file at a time. There are three
ways to edit a file: 1) copying the file, 2) renaming the file, and 3) deleting the file.
The procedures for these three methods are outlined below.
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3. Select the name of the file that is to be copied. The “Edit” menu will be dis-
played.

[S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys S]] |

H. Histogram

L. Line bright

D. Density graph
Y. System data
S. Scene data

C. Memory card

80-01-01
80-01-01
80-01-01

STD_CAP.IN[eReT

STEP#1.EN\R Rename
STEP#2.EN\ p pelete

STEP#3.EN) 80-01-01
LABEL#01.S& oro— 80-01-01
LABEL#02.SCN 4744 80-01-01

LABEL#01 CHECK

[REER) 4567 (W OFF [CARDISIN

4. Select “C. Copy.”

5. Enter the filename of the copy destination. The filename of the copy source
will be displayed as the default, so change that filename. Enter a new file-
name which includes the extension.

‘S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sysw

H. Histogram

L. Line bright

D. Density graph
Y. System data
S. Scene data

C. Memory card

Directory S—
Copy

N.New filename : [STEP#4.ENV |

LABEL#01 CHECK

0123 Eay OFF [CARD [oIN

6. Select “X. Execute.” The copy source file will be copied to the memory card
under the destination filename that was entered.
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Renaming the File

1,2,3... 1. Select“C. Memory card.”

2. Select “E. Edit.” A list of the files on the memory card will be displayed.

\S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysW

H. Histogram

L. Line bright

D. Density graph
Y. System data
S. Scene data

C. Memory card

F. Format
E. Edit

X. Execute

LABEL#01 CHECK

0123 Eey OFF [CARD [oIN

3. Select the name of the file that is to be renamed. The “Edit” menu will be
displayed.
4. Select “R. Rename.”

[S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys ]| |

H. Histogram

L. Line bright

D. Density graph
Y. System data
S. Scene data

C. Memory card

Directory
= Edit=

STEP#1.EN

STEP#3.EN)
LABEL#01.S<
LABEL#02.SCN

STD_CAP.IM ¢ copy

STEP#2.EN\D Delete

4744

80-01-01
80-01-01
80-01-01
80-01-01
80-01-01
80-01-01

LABEL#01 CHECK

0123yl CALfelZS

R o
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5. Enter the new filename. The existing filename will be displayed as the de-
fault, so change that filename. Enter a new filename which includes the ex-
tension.

‘S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysW

H. Histogram

L. Line bright

D. Density graph
Y. System data
S. Scene data

C. Memory card

Directory m—
Rename

N.New filename : [STEP#3.BAK ]

LABEL#01 CHECK

[REER) 4567 (W OFF [CARDEIN

6. Select “X. Execute.”

Deleting the File

1,2, 3. 1. Select “C. Memory card.”
2. Select “E. Edit.” A list of the files on the memory card will be displayed.

\S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysW

H. Histogram

L. Line bright

D. Density graph
Y. System data
S. Scene data

C. Memory card

F. Format

X. Execute

LABEL#01 CHECK

W0123 By OFF [CARD [I
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3. Select the name of the file that is to be deleted. The “Edit” menu will be dis-

played.

[S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sys S]] |

irectory
Edit
STD_CAP.IM¢.copy
STEP#1.EN\ R Rename

STEP#2.EN\ G
ST A
LABEL#01.S&

LABEL#02.SCN 4744

o)

80-01-01
80-01-01
80-01-01
80-01-01
80-01-01
80-01-01

H. Histogram

L. Line bright

D. Density graph
Y. System data
S. Scene data

C. Memory card

LABEL#01 CHECK

o123 teull CAL SRS [CARD[SI

4. Select “D. Delete.” A message will be displayed asking for confirmation.

\S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysW

Directory

—Ali+

?

H. Histogram

L. Line bright

D. Density graph
Y. System data
S. Scene data

C. Memory card

LABEL#01 CHECK

BiFE)+s67 [ OFF [CARDIEIN

5. Select “X. Execute.”
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Starting Up Application
Programs

1,2, 3.

190

Application programs stored on memory cards can be started up. The extension
for an application program is “.VEX.” (At the present time, no application pro-
grams are provided.) The procedure for starting up an application program from
a memory card is as follows:

1. Select “C. Memory card.”

‘S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.Sysw

H. Histogram

L. Line bright

D. Density graph
Y. System data
S. Scene data

C. Memory card

F. Format
E. Edit

LABEL#01 CHECK

w0123 Gl CAL el [CARD eI

2. Select “X. Execute.” A list of the application programs on the memory card
will be displayed.

\S.Scn D.Disp C.Camera B.Bin W.Wind O.Condi M.Meas Y.SysW

H. Histogram

L. Line bright

D. Density graph
Y. System data
S. Scene data

F.Format
Starting Application =

———™

CHECK.VEX 1568 80-01-01

LABEL#01 CHECK

[UFE)4567 [N OFF CARD [o]4

3. Select the application program that is to be started. A message will be dis-
played asking for confirmation.

4. Select “X. Execute.”



SECTION S
| nspection, Maintenance and Troubleshooting
This section provides the information essential for maintaining and inspecting the F200. In addition, the F200 displays error

messages which identify many types of abnormal system conditions. This section provides troubleshooting charts that can be
used to minimize downtime and facilitate quick, smooth error correction.
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Maintenance Section 5-1

5-1 Maintenance

The F200 has two parts that need to be replaced periodically. These are the fuse
for the Power Supply Unit and the backup battery for the memory card. The fuse

is for short-circuit protection. Follow the procedures below to replace these
items.

5-1-1 Replacing the Fuse
Use a fuse with the following specifications: 250 V, 2 A, 5.2 dia. x 20 mm.

1,2,3... 1. Turn off the power supply switch at the Power Supply Unit.

2. Loosen and remove the fuse holder cap with a flat-blade screwdriver. Pull
out the cap and remove the fuse located inside.

Fuse holder cap
‘%— Flat-blade screwdriver
3. Insert a new fuse and replace the cap in its original position.

5-1-2 Battery Replacement

Use a CR2325 battery (a lithium primary battery with a nominal voltage of 3 V).
The HMC-BATO01 from OMRON is recommended.

1,2,3... 1. Using a pointed implement such as a pin, push down the battery cover from
the hole in the right side.

2. Replace the battery, being careful to insert the new battery in the proper

direction. To avoid memory loss, be sure to replace the battery within one
minute.

3. Put the battery cover back in position.
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5-2 Inspection

Inspect the F200 System on a regular basis to maintain it in proper working
condition. The following should be checked periodically.

Inspection Points

Inspection point Details Required tool
Power supply The voltage measured at the terminal of the Power Supply Unit must be 85 | Circuit tester
to 264 VAC.
Ambient temperature | The ambient temperature inside the cabinet must be 0°C to 50°C. Thermometer
Ambient humidity The ambient humidity inside the cabinet must be 35% to 85% RH. Hygrometer
Installation Each Unit must be firmly secured. Phillips screwdriver

Each cable connector must be correctly inserted and locked.

The cameras must be firmly secured.

The camera lens mounts must be firmly secured.

Others There must be no condensation.

There must be no dust accumulation.

The camera lenses must be clean.

5-3 Troubleshooting

The following troubleshooting charts are divided into two sections. The first sec-
tion (Errors) provides help in identifying the probable causes of problems that
may occur at startup and during operation, and suggests remedies for dealing
with those situations. The second section (Error Messages) explains the various
error messages that may be displayed.

5-3-1 Errors

Errors at Startup

Symptom

Probable cause and remedy

“CPU HALT" is displayed.

The F200 is not operating properly. Contact the nearest OMRON sales
office listed in the back of this manual.

“BUS ERROR?” is displayed.

The F200 is not operating properly. Contact the nearest OMRON sales
office listed in the back of this manual.

Power Supply Unit

Symptom

Probable cause and remedy

The POWER indicator does not light.

Either there is no power being supplied, or else the voltage is too low.
Check to be sure that a power supply of 85 to 264 VDC is being provided.
Refer to 2-3 Power and Ground Wiring.

The fuse is blown. Replace the fuse. Refer to 5-1-1 Replacing the Fuse.

The ERROR indicator does not light even
when an error occurs during measurement.

Either “Ignore” (OFF) or “Message” is set as the error output method.
Change the setting to “Signal” or “Stop.” Refer to 4-8-6 Selecting the Error
Output Method.
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Video Monitor and Cameras

Symptom

Probable cause and remedy

Nothing appears on the video monitor
screen.

The power supply to the video monitor is not turned on. Turn on the power
supply.

The cable to the video monitor is not connected. Connect the cable. Refer
to 2-2 System Setup.

The video monitor is defective. Replace the video monitor.

The monitor cable is defective. Replace the cable.

The F200-C10E IMP Unit or F300-FM MMI Unit is defective. Replace the
Unit.

Images are out of sync.

The camera synchronization method is not correctly set. Set the same
synchronization method for all cameras. Refer to 4-8-4 Setting
Specifications for Connected Cameras.

An unusable camera is connected. Connect cameras that can be used
with the Camera I/F Unit that is mounted. If you wish to use a camera
other than those that are recommended, consult with the nearest OMRON
sales office listed in the back of this manual. Refer to 4-8-4 Setting
Specifications for Connected Cameras.

Camera switches are not correctly set. Set them correctly. Refer to 2-2
System Setup.

The monitor cable is defective. Replace the cable.

Camera images do not appear on the
screen.

The cameras are not connected. Connect the cameras. Refer to 2-2
System Setup.

Camera lenses are out of focus. Select the appropriate lens. Refer to
Appendix A Specifications.

A camera is defective. Replace the camera.

The camera cable is defective. Replace the cable.

The Camera I/F Unit is defective. Replace the Unit.

The wrong camera numbers are set. Select camera numbers to match the
cameras that are connected. Refer to 4-3-1 Selecting Cameras.

Measurement results are not displayed
during measurement.

The video monitor is not set as a measurement output device. Set it as an
output device. Refer to 4-7-2 Outputting Measurement Results.

MMI Units

Symptom

Probable cause and remedy

Key inputs from the console are not being
received.

The console is not connected. Connect the console to the console
connector. Refer to 2-2 System Setup.

LED indicators do not light when a memory
card is inserted.

The memory card cover is open. After the memory card is inserted, close
the cover.

The memory card is inserted in the wrong direction. Insert it correctly.

The memory card is not pushed all the way in. Push it in firmly.

194




Troubleshooting

Section 5-3

Terminal Block Units and Parallel I/O Units

Symptom

Probable cause and remedy

Signals cannot be input from outside.

Power is not being supplied. Correct the wiring and provide a power
supply. Refer to 2-5-5 Connecting Terminal Block Units and 2-5-6
Connecting Parallel I/0 Units.

The Unit is not set as an input device. Set it as an input device. Refer to
4-7-1 Inputting Commands at Measurement Screens.

Even when commands are input from
outside, they do not function properly.

The command types and timing are not correct. Set the command
specifications, and input the commands correctly.

Signals cannot be output externally.

Power is not being supplied. Correct the wiring and provide a power
supply. Refer to 2-5-5 Connecting Terminal Block Units and 2-5-6
Connecting Parallel I/0 Units.

The Unit is not set as a measurement output device. Set it as a
measurement output device. Refer to 4-7-2 Outputting Measurement
Results.

If handshaking is set, the external device is not set to receive. Set the
status of the external device to receive.

Power lines are faulty. Check whether the power lines are disconnected or
wired incorrectly, and correct the wiring.

When a scene change is executed, the
scene does not change to the designated
scene.

The signal input timing is incorrect. Turn ON DI5 after scene numbers DIO
to DI3 have been turned ON. Refer to 4-7-1 Inputting Commands at
Measurement Screens.

Output data is wrong.

The output specifications are set incorrectly. Correct the specifications.
The factory setting is for binary output. Refer to 4-8-3 Setting Parallel Data
Output Specifications.

RS-232C I/F Units

Symptom

Probable cause and remedy

Input commands are not being received.

The RS-232C I/F Unit is not set as an input device. Set it as an input
device. Refer to 4-7-1 Inputting Commands at Measurement Screens.

The channel designated for the external device is not connected. Connect
the channel. Refer to 4-7-1 Inputting Commands at Measurement
Screens.

The communications specifications do not match those of the external
device. Correct the specifications. Refer to 4-8-2 Setting RS-232C
Communications Specifications.

The cables are not properly connected. Correct the wiring. Refer to 2-5-4
Connecting RS-232C I/F Units.

Output data is not being output.

The Unit is not set as a output device. Set it as a measurement output
device. Refer to 4-7-2 Outputting Measurement Results.

The channel designated for the external device is not connected. Connect
the channel. Refer to 4-7-2 Outputting Measurement Results.

The communications specifications do not match those of the external
device. Correct the specifications. Refer to 4-8-2 Setting RS-232C
Communications Specifications.

The cables are not properly connected. Correct the wiring. Refer to 2-5-4
Connecting RS-232C I/F Units.

Strobe I/F Units

Symptom

Probable cause and remedy

Strobes do not flash.

The power supply is not turned on for the strobe device. Turn on the
power supply.

The strobe numbers are not correct. Set to ON the numbers of the strobes
that are connected. Refer to 4-3-4 Flashing the Strobe.

Measurement results are wrong.

The binary image may change as a result of lighting fluctuations. If this
occurs, judgements and position displacement compensation cannot be
properly executed. Adjust the binary level and the criteria. Refer to 4-7-5
Changing Images and Criteria at Measurement Screens.
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5-3-2 Error Messages

The F200's error messages are listed alphabetically. Refer to this list when an
error occurs and the user is not sure what remedy is required.

Error message

Probable cause and remedy

All scenes were saved as group to
designated file.

If this file is loaded, the data in all scenes, 0 to 15, will be overwritten and
changed. Check carefully before carrying out the operation.

Application run cancelled.

The operation was cancelled because the memory card was not correctly
inserted. Insert the memory card correctly and try the operation again.

Camera No. not connected.

The operation could not be carried out because the camera was not
connected. Connect the camera.

Cannot compress. Too much image data.

The image is too complex for the image data to be saved.

Cannot copy to same plane number.

The window plane numbers for the copy source and destination are the
same. Designate a window plane number that is different from the one
currently being displayed.

Cannot copy to same scene number.

The scene numbers for the copy source and destination are the same.
Designate a different scene number for the copy destination.

Cannot divide by zero.

Division cannot be carried out by the constant 0. Enter another number.

Cannot draw at specified point position.

If the first, second and third points that are specified are on the same X or
Y lines, the graphic cannot be drawn. Likewise for the first and second
points specified. If the third point specified is the same as the first point,
the graphic cannot be drawn.

Cannot input more than 16 coordinates.

No more than 15 coordinates can be specified for input. Specify 15 or
fewer coordinates.

Cannot insert. Already 32 items.

There are now 33 items set for the output expression, and no more than
32 are permitted.

Cannot register graphic. Specified graphic
is too complex.

The window cannot be created because the image is too complex. Draw
the window by some other method.

Cannot save to memory card. No free
space.

There is insufficient space available on the memory card to save the data.
Insert a memory card with sufficient space and try the operation again.

Cannot specify more than 31 points.

No more than 30 continuous points can be specified. Draw the graphic
using 30 or fewer continuous points.

Cannot take more than 16 samples.

No more than 15 samples can be taken. Take 15 or fewer samples.

Cannot turn all input devices off.

If all input devices are set to “Off,” the measurement cannot be executed.
Set one of the input devices to “On.”

Current settings will be cancelled and
previous settings used.

The data that was input will be invalidated. If “C. Cancel” is selected, the
data input will continue. If “O. OK” is selected, the input data will be
invalidated and the previous settings will be restored.

Draw sampling window.

There is no window drawn for sampling. Draw a window.

File copy cancelled.

The operation was cancelled because the memory card was not correctly
inserted. Insert the memory card correctly and try the operation again.

File deletion cancelled.

The operation was cancelled because the memory card was not correctly
inserted. Insert the memory card correctly and try the operation again.

File does not exist.

The file does not exist on the memory card. Insert the memory card on
which the file is saved.

File format error: data cannot be loaded.

The format is incorrect for the data that is to be loaded. The data may be
corrupted or faulty. Make sure that the data is correct, and then try again.

Filename already exists.

The same filename already exists on the memory card. Change the
filename and try the operation again.

Filename change cancelled.

The operation was cancelled because the memory card was not correctly
inserted. Insert the memory card correctly and try the operation again.
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Error message

Probable cause and remedy

Format not correct.

One of the following items is incorrect in the output expression.

e The numbers of right and left parentheses in the expression do not
match.

e There is a measurement item to the right of a right parenthesis.

e There is a left parenthesis to the right of a right parenthesis.

e There is an operator to the right of an operator.

e There is no measurement item to the right of an operator.

e There is a measurement item to the right of a measurement item.
e There is a left parenthesis to the right of a measurement item.

¢ There is an operator to the right of a left parenthesis.

e There is no measurement item to the right of a left parenthesis.

Graphics cannot be registered. More than
255 graphics created.

A maximum of 255 window graphics can be drawn for the F200. If that
number is exceeded, the window graphics cannot be loaded and drawn.

Graphics cannot be registered. Window
graphic area full.

There is no available space in the area for saving window graphics, so no
more window graphics can be loaded and drawn.

Image data load cancelled.

The load was cancelled because the memory card was not correctly
inserted. Insert the memory card correctly and try the operation again.

Image data save cancelled.

The save was cancelled because the memory card was not correctly
inserted. Insert the memory card correctly and try the operation again.

Incorrect filename. Input again.

Either no filename or an invalid filename has been entered. Enter a valid
filename and then try the operation again.

Incorrect setting combination.

This combination cannot be set. Set one of the combinations
shown in the table below.

Stop bit Data length | Parity bit

7 bit Odd

Even

1 bit None
8 bit Odd

Even
_ Odd

2 bits 7 bit Even

8 hit None

Insufficient number of coordinates.
Continue coordinate input?

Only one coordinate was input. Input at least two coordinates.

Insufficient number of samplings. Continue
sampling?

Only one point was sampled. Sample at least two points.

Insufficient points specified.

When drawing polygons, three or more points must be specified. When
drawing curved area, at least four points must be specified. When drawing
a continuous line, the first and second points specified must be different.

Memory backup battery voltage is low.

The IMP Unit's memory backup battery voltage is low. Contact the nearest
OMRON sales office listed in the back of this manual.

Memory card battery voltage is low.

The memory card battery voltage is low. Replace the battery as soon as
possible. Refer to 5-1-2 Battery Replacement.

Memory card format cancelled.

The operation was cancelled because the memory card was not correctly
inserted. Insert the memory card correctly and try the operation again.

Memory card is write protected.

The operation could not be executed because the memory card is write
protected. Clear the write protection and try the operation again.

Memory card not formatted.

The memory card was not formatted (i.e., initialized). Use a memory card
that has been formatted.

Memory card not inserted.

The operation could not be executed because no memory card was
inserted. Insert the memory card and try the operation again.
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Error message

Probable cause and remedy

No application file.

The application program is not saved on the memory card. Insert the
memory card on which the program is saved. The extension “.VEX" is
required for the filename.

No image data.

The image data is not saved on the memory card. Insert the memory card
on which the image data is saved. The extension “.IMG” is required for the
filename.

No image to sample in window.

The area is “0,” so the center of gravity cannot be measured. Display the
object to be sampled appears as white pixels within the window.

No scene data.

There is no scene data on the memory card. Insert the memory card on
which the scene data is saved. The extension “.SCN” is required for the
filename.

No settings data.

There is no data, so the settings cannot be displayed. Input at least two
coordinates or sample at least two points.

No system data.

There is no system data on the memory card. Insert the memory card on
which the system data is saved. The extension “.ENV” is required for the
filename.

No window graphic exists which allows this
operation.

A window graphic that cannot be edited is specified. Specify another
window graphic. Object generation graphics cannot be rotated or sized.
Arcs cannot be rotated.

No window graphics.

Window graphics cannot be edited because they do not exist. Draw the
window graphics.

Operation not possible for some of the
window graphics. Ignoring uneditable
graphics.

There are some window graphics which cannot be edited. Check them
before carrying out the operation. Arcs and object generation graphics
cannot be rotated, and object generation graphics cannot be sized.

Operation not possible for this window
graphic.

A window graphic that cannot be edited is specified. Specify another
window graphic. Object generation graphics cannot be rotated or sized.
Arcs cannot be rotated.

Output device not connected (I/O Unit).

There is no Terminal Block Unit or Parallel I/O Unit mounted. Turn off the
power supply to the F200 and mount an 1/O Unit.

Output device not connected (memory
card).

The memory card is not correctly inserted. Insert it correctly. If outputting
data to the memory card, clear the write protection.

Output device not connected (RS-232C).

There is no RS-232C I/F Unit mounted. Turn off the power supply to the
F200 and mount an RS-232C I/F Unit.

Output expression not set.

Measurement cannot be executed because no output expression is set.
Set the output expression.

Position compensation window not
designated. Designate a window.

There is no window designated for position compensation. Set a window
number under the “W. Compensation window” menu.

RS-232C Unit not connected.

No RS-232C I/F Unit is mounted. Turn off the power supply to the F200,
and mount an RS-232C I/F Unit. If not using an RS-232C I/F Unit, set the
output device to “Off.”

Same position cannot be specified.

The graphic cannot be drawn if the same point is specified. Specify a
different point.

Scene data load cancelled.

The load was cancelled because the memory card was not correctly
inserted. Insert the memory card correctly and try the operation again.

A load via RS-232C was cancelled by pressing the Escape Key during the
load operation.

Scene data load cancelled.
Communications error.

The transmission was aborted as the result of a communications error.
Check the following points, and then try the transmission again.

¢ A time-out error occurred.

e The communications specifications do not match.
e The communications path is interrupted.

e A cable is disconnected.

Scene data save cancelled.

The save was cancelled because the memory card was not correctly
inserted. Insert the memory card correctly and try the operation again.
A save via RS-232C was cancelled by pressing the Escape Key during
the save operation.
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Error message

Probable cause and remedy

Scene data save cancelled.
Communications error.

The transmission was aborted as the result of a communications error.

Check the following points, and then try the transmission again.
¢ A time-out error occurred.
e The communications specifications do not match.
e The communications path is interrupted.
¢ A cable is disconnected.

Set output period to value greater than
delay plus output time.

The numeric settings are incorrect. The output period must be greater
than the sum of the delay plus the output time.

Strobe Unit not connected.

Strobes cannot flash because there is no Strobe I/F Unit connected. Turn

off the power supply to the F200 and connect a Strobe I/F Unit.

System data load cancelled.

The load was cancelled because the memory card was not correctly
inserted. Insert the memory card correctly and try the operation again.

A load via RS-232C was cancelled by pressing the Escape Key during the

load operation.

System data load cancelled.
Communications error.

The transmission was aborted as the result of a communications error.

Check the following points, and then try the transmission again.
¢ A time-out error occurred.
e The communications specifications do not match.
e The communications path is interrupted.
¢ A cable is disconnected.

System data save cancelled.

The save was cancelled because the memory card was not correctly
inserted. Insert the memory card correctly and try the operation again.

A save via RS-232C was cancelled by pressing the Escape Key during

the save operation.

System data save cancelled.
Communications error.

The transmission was aborted as the result of a communications error.

Check the following points, and then try the transmission again.
¢ A time-out error occurred.
e The communications specifications do not match.
e The communications path is interrupted.
¢ A cable is disconnected.

Window No. graphics not drawn.

Measurement cannot be executed because there is no window graphic

drawn for the window number specified for position displacement
compensation or measurement. Draw the window graphic.

Window No. is designated in output
expression. Output expression will be
cleared if setting is completed.

Windows used for position displacement compensation cannot be used

for measurement. If “C. Cancel” is selected, the screen for selecting

windows for position displacement compensation will return. If “O. OK” is

selected, the output expression will be cleared.
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Specifications

This appendix provides the specifications for the Units and cameras that can be used in an F200 Visual Inspection
System, and it provides specifications and optical charts to be used in selecting the right lenses.

IMP and MMI Unit Specifications

Item F200-C10E IMP Unit F300-FM MMI Unit
Description The F200-C10E Image Processing The F300-FM Man Machine Interface

Unit is the controller for processing Unit connects to the Console and

measurements and connects other receives key inputs. Connected to the

Units in an F200 System. It is an Video Monitor, it displays menus and

integral part of the basic F200 outputs images. In addition, it saves

configuration. data to and loads data from memory
cards. It is an integral part of the basic
F200 configuration.

Outer appearance and nomenclature

Memory card
access indicator
Green: Lights

Mounting hole ~ when memory Memory card

I/0 bus connector MMI Unit

Power supply connector

card is inserted cover
and cover is Memory card
closed. ejector button
Orange: Lights
IMP Unit during memory Memory card
card data trans- connector
mission.
|
Handle Handle S(?r?:gcfor
Connector Video monitor connector
cover
Console compartment
MMI connector Console is kept here when not in use.
Camera bus connector
Vibration resistance Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm
Impact resistance 20 G (196 m/s2)
Ambient operating temperature 0°C to 50°C
Ambient operating humidity 35% to 85% RH (no condensation)
Ambient environment No corrosive gases
Storage temperature —25°C to 65°C
Ground Class-3 ground (ground resistance: 100 Q max.)
Enclosure rating IP20 (in-panel)
Weight Approx. 1.9 kg | Approx. 660 g
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Power Supply Unit Specifications

Item

F200-P Power Supply Unit

Description

The F200-P Power Supply Unit takes an AC power supply and provides a DC
power supply to each Unit. It is an integral part of the basic F200 configuration.

Outer appearance and nhomenclature

Operation indicators
POWER (green): Lit when power is supplied.
RUN (orange): Lit during measurement.
ERROR (red): Lit when an error occurs.

Power Terminal block
supply
switch Fuse holder cap

Power supply voltage

85 to 264 VAC

Power supply frequency

50 to 60 Hz

Power consumption

150 VA max.

Insulation resistance

20 MQ min. between all AC external terminals and GR terminal (at 500 VDC)

Dielectric strength

1,500 VAC, 50/60 Hz for 1 minute between all AC external terminals and GR
terminal

Leakage current

10 mA max.

Noise resistance

1500 Vp-p; pulse width: 1 us; rising time: 1 ns (pulse)

Vibration resistance

Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm

Impact resistance

20 G (196 m/s?)

Ambient operating temperature

0°C to 50°C

Ambient operating humidity

35% to 85% RH (no condensation)

Ambient environment

No corrosive gases

Storage temperature

—25°C to 65°C

Ground

Class-3 ground (ground resistance: 100 Q max.)

Enclosure rating

IP20 (in-panel)

Power supply provided (for Units)

DC + 5V +4%; 3A/DC + 13V £ 3%; 1A/DC — 12 V £ 5%; 0.3 A

Power supply provided (for service)

DC+ 12V +5%;0.3A

AC power interrupt detection

10 ms min.

Output type Photocoupler output
Output voltage 12 to 24 VDC = 10%
Load current 100 mA

Residual voltage 3V max.

Leakage current 0.4 mA max.

Internal circuit diagram for output
section

HTEach output terminal
N x

— com

Weight

Approx. 1.2 kg
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Camera I/F Unit Specifications

The Camera I/F Unit is an integral part of the F200 System. Any of several types
can be used. Select the most suitable Camera I/F Unit based on the cameras
that are to be used and the objects that are to be measured.

Item

F300-A20 Normal Camera I/F Unit

F300-A20S Normal Simultaneously
Camera I/F Unit

Description

Connects normal cameras and takes
the camera images. Can measure
stationary objects or moving objects
using a strobe.

Connects normal cameras and takes
the camera images. Can measure
stationary objects or moving objects
using a strobe. When two cameras
are used, they can measure objects
with synchronized timing.

Outer appearance and nomenclature

Operation indicators
CAMERA 0 (orange): Lit when camera is connected

CAMERA 1 (orange): Lit when camera is connected

Camera connector #0

Camera connector #1

to camera connector #0

to camera connector #1

Vibration resistance

Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm

Impact resistance

20 G (196 m/s2)

Ambient operating temperature

0°Cto 50°C

Ambient operating humidity

35% to 85% RH (no condensation)

Ambient environment

No corrosive gases

Storage temperature

—25°C to 65°C

Enclosure rating

IP20 (in-panel)

Connectable cameras

F300-S, F200-S

F300-S

Number of connectable cameras

Two max.

Sync signal output frequency

HD, VD both dependent on camera bus synchronous signal.

Output amplitude

4 Vp-p, 1-Q negative pulse

Output pulse width

HD, VD both dependent on camera bus synchronous signal.

Camera power output

+12 V, 0.8 A (for 2 cameras)

Weight

Approx. 400 g

Approx. 550 g
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Item

F300-A20R Shutter Camera I/F Unit

F300-A20RS Shutter
Simultaneously Camera I/F Unit

Description

Connects shutter cameras and takes
the camera images. Can measure
moving objects at high speed.

Connects shutter cameras and takes
the camera images. Can measure
moving objects at high speed. When
two cameras are used, they can
measure objects with synchronized
timing.

Outer appearance and nomenclature

Operation indicators
CAMERA 0 (orange): Lit when camera is connected

to camera connector #0

CAMERA 1 (orange): Lit when camera is connected

to camera connector #1

Camera connector #0

Camera connector #1

Vibration resistance

Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm

Impact resistance

20 G (196 m/s?)

Ambient operating temperature

0°Cto 50°C

Ambient operating humidity

35% to 85% RH (no condensation)

Ambient environment

No corrosive gases

Storage temperature

—25°C to 65°C

Enclosure rating

IP20 (in-panel)

Connectable cameras

PJLG-50/55/60-Z (Note: PILG-50-Z and PJLG-60-Z are not currently

available.)

Number of connectable cameras

Two max.

Sync signal output frequency

HD: 15.734 kHz; VD: 59.94 Hz

Output amplitude

4 Vp-p, 75-Q negative pulse

Output pulse width

HD: 6.27 us; VD: 9 H

Camera power output

+12V, 0.8 A (for 2 cameras); —12 V, 0.2 A (for 2 cameras)

Weight

Approx. 400 g

| Approx. 550 g
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Item

F300-A21RS Shutter Simultaneously Camera I/F Unit

Description

Connects PJLG-70-Z Shutter Cameras and takes the camera images. Used for
taking images of moving objects. Only one PJLG-70-Z Shutter Camera can be
used at a time. (Note the F300-A21RS and PJLG-70-Z are not currently
available.)

Outer appearance and nomenclature

Operation indicators
CAMERA 0 (orange): Lit when camera is connected
to camera connector #0

CAMERA 1 (orange): Lit when camera is connected
to camera connector #1

Camera connector #0

Camera connector #1

Vibration resistance

Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm

Impact resistance

20 G (196 m/s?)

Ambient operating temperature

0°Cto 50°C

Ambient operating humidity

35% to 85% RH (no condensation)

Ambient environment

No corrosive gases

Storage temperature

—25°C to 65°C

Enclosure rating

IP20 (in-panel)

Connectable cameras

PJLG-70-Z (Note: Not currently available.)

Number of connectable cameras

Two max. (Note: Only one PJLG-70-Z Shutter Camera can be used at a time.)

Sync signal output frequency

HD: 15.734 kHz; VD: 59.94 Hz

Output amplitude

4 Vp-p, 75-Q negative pulse

Output pulse width

HD: 6.27 us; VD: 9 H

Camera power output

+12V, 0.8 A (for 2 cameras); —12 V, 0.2 A (for 2 cameras)

Weight

Approx. 550 g
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I/O Unit Specifications

Item

F300-DC Parallel I/O Unit F300-D Terminal Block Unit

Description

Connects to devices such as
Programmable Controllers via terminal
blocks. Inputs measurement
commands and outputs data
(measured values and judgement
results).

Connects to devices such as
Programmable Controllers via parallel
I/O. Inputs measurement commands
and outputs data (measured values
and judgement results).

Outer appearance and nomenclature

Input indicators

Input indicators Output :|— (orange)
(orange) indicators Output indicat
‘ orange utput indicators
Operation ( ge) (orange)
indicators
(orange)

1/0O connector 1/O terminals

Vibration resistance

Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm

Impact resistance

20 G (196 m/s2)

Ambient operating temperature

0°C to 50°C

Ambient operating humidity

35% to 85% RH (no condensation)

Ambient environment

No corrosive gases

Storage temperature

—25°C to 65°C

Enclosure rating

IP20 (in-panel)

Weight

Approx. 800 g Approx. 400 g

Input Specifications

Number of input points

Data input: 8; control input: 3

Input voltage 12 to 24 VDC +10%

ON current 3to 15 mA

ON voltage 8.8V

OFF current 0.1 mA

OFF voltage 4.5V min.

ON delay Reset input: 10 ms max.; other inputs: 0.5 ms max.
OFF delay Reset input: 15 ms max.; other inputs: 0.7 ms max.

Internal circuit diagrams

COMIN r I COMIN le Y
Input | % E Input | % EN
terminal [ __ = terminal =

Output Specifications

Number of output points

Data output: 32; control output: 2 Data output: 8; control output: 2;

AND/OR output: 2

Output voltage 12 to 24 VDC +10%
Load current 100 mA max.

ON residual voltage 2V max.

OFF leakage current 0.1 mA max.

Internal circuit diagram

Output terminal

COM ouT
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RS-232C I/F Unit and Strobe I/F Unit Specifications

Item

F300-E RS-232C I/F Unit

F300-FS Strobe I/F Unit

Description

Connects to devices such as personal
computers via RS-232C interface.
Enables data communications and
menu operations via RS-232C.

Connects to strobe devices. Used for
taking images using strobes.

Outer appearance and homenclature

Operation indicators

RS-232C connector
Channel #0

Channel #1

Strobe operation indicator
(orange)
Lit when strobes 0 to 3 flash.

Strobe connectors
Channel #0

Channel #1
Channel #2

Channel #3

Vibration resistance

Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm

Impact resistance

20 G (196 m/s2)

Ambient operating temperature

0°C to 50°C

Ambient operating humidity

35% to 85% RH (no condensation)

Ambient environment

No corrosive gases

Storage temperature

—25°C to 65°C

Enclosure rating

IP20 (in-panel)

Weight

Approx. 400 g

Approx. 400 g

Communications Specifications

Number of channels

Two

Electrical specifications

EIA RS-232C conforming

Synchronization method

Start stop

Baud rate

1,200 to 9,600 bps

Performance Specifications

Number of connectable strobes

Four

Strobe trigger output

Photocoupler output; 20 mA max. per
unit

Strobe flash error input

Photocoupler input

Input ON current

3 mA min.

Input OFF current

1.5 mA max.
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Dummy Unit Specifications

Item

F300-G Dummy Unit

Description

Dummy Units can be inserted into empty slots to protect connectors and
reinforce the F200. Dummy Units also serve to give the F200 a neater
appearance.

Outer appearance and homenclature

Vibration resistance

Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm

Impact resistance

20 G (196 m/s2)

Ambient operating temperature

0°C to 50°C

Ambient operating humidity

35% to 85% RH (no condensation)

Ambient environment

No corrosive gases

Storage temperature

—25°C to 65°C

Weight

Approx. 200 g

Cable Specifications

Item

F309-VM Monitor Cable

Description

Connects the MMI Unit and the Video Monitor

Vibration resistance

Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm

Impact resistance

20 G (196 m/s?)

Ambient operating temperature

0°Cto 50°C

Ambient operating humidity

35% to 85% RH (no condensation)

Ambient environment

No corrosive gases

Storage temperature

—25°C to 65°C

Length

2 m, or 5to 30 m in multiples of 5 m

Minimum bending diameter

150 mm

Item

F309-VS Normal Camera Cable F309-VSR Shutter Camera Cable

Description

Connects Camera I/F Units and Connects Camera I/F Units and
normal cameras. shutter cameras.

Vibration resistance

Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm

Impact resistance

20 G (196 m/s?)

Ambient operating temperature

0°Cto 50°C

Ambient operating humidity

35% to 85% RH (no condensation)

Ambient environment

No corrosive gases

Storage temperature

—25°C to 65°C

Length

5m, or 10 to 40 m in multiples of 5m | 5to 15 m in multiples of 5 m. If a
PJLG-55-Z Camera is used, then use

either 5 m or 10 m cable.

Minimum bending diameter

150 mm
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Item

F309-VR RS-232C Cable F309-VFS Strobe Cable

Description

Connects RS-232C I/F Units to Connects Strobe I/F Units to strobe
devices such as personal computers. | devices.

Vibration resistance

Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm

Impact resistance

20 G (196 m/s2)

Ambient operating temperature

0°C to 50°C

Ambient operating humidity

35% to 85% RH (no condensation)

Ambient environment

No corrosive gases

Storage temperature

—25°C to 65°C

Length

5m ‘Zm

Minimum bending diameter

150 mm

Console Specifications

Item

F300-KP Console

Description

The console is used for carrying out menu operations. It is an integral part of
an F200 System.

Outer appearance and nomenclature

Front Rear

Magnet
— Ll

Magnet
Keys

Vibration resistance

Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm

Impact resistance

20 G (196 m/s?)

Ambient operating temperature

0°Cto 50°C

Ambient operating humidity

35% to 85% RH (no condensation)

Ambient environment

No corrosive gases

Storage temperature

—25°C to 65°C

Enclosure rating

IP20 (in-panel)

Weight

Approx. 240 g (excluding accessories)
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Video Monitor Specifications

Item F309-M09 Video Monitor
Description The Video Monitor displays menus and camera images, and is used for
outputting data such as measured values and judgement results. With the
F200, all operations are carried out while looking at the Video Monitor. It is an
integral part of an F200 System.
Outer appearance and homenclature Front Rear
L ] *
Terminal
resistance
[— switch
T—-T Q — Contrast
Power Power control Video input Video output
switch  indicator Brightness terminal terminal
control
Power supply voltage 100 VAC
Current consumption Approx. 300 mA
Vibration resistance Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm
Impact resistance 20 G (196 m/s2)
Ambient operating temperature 0°C to 40°C
Ambient operating humidity 10% to 90% RH (no condensation)
Ambient environment No corrosive gases
Storage temperature —25°C to 65°C
Weight Approx. 5.8 kg
Performance Specifications
Rating System Number of scanning lines: 525
Horizontal frequency: 15.75 kHz
Field frequency: 60 Hz
1/0 impedance 75W, high impedance (selectable)
1/O level and polarity Image: 0.7 V (peak to peak), positive
Cycle: 0.3 V (peak to peak), negative
Screen size 164 x 123 mm (W x H), monochrome
(light-holding type)
Performance Resolution 700 TV min. (at center)
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Normal Camera Specifications

Item

F200-S

F300-S

Description

Takes images of stationary objects or
moving objects using strobes.

Takes images of stationary objects or
moving objects using strobes.

Outer appearance and nhomenclature

F300-S

&.

AGC switch

GAIN trimmer
]

SHT switch

Tripod attachment

[SRAENIKY
L
U EAEIN NIRRT

© mm

Power supply

10to 16 VDC

12 VDC = 10%

Vibration resistance

Vibration frequency: 10 to 150 Hz;
single amplitude: 0.75 mm

Vibration frequency: 10 to 150 Hz;
single amplitude: 0.15 mm

Impact resistance

20 G (196 m/s2)

Ambient operating temperature

0°C to 50°C

Ambient operating humidity

35% to 85% RH (no condensation)

Ambient environment

No corrosive gases

Storage temperature

—25°C to 65°C

Picture element

1/3” Interline CCD

2/3" Interline CCD

Effective pixels

512 (H) x 492 (V)

768 (H) x 493 (V)

Synchronization

Internal sync

Internal/external sync (Automatic
switching)

Object illumination

Standard: 330 lux; F8
Minimum: 3 lux; F1.4

Standard: 200 lux; F4 (3,200°K)
AGC:ON;y=1.0

Minimum: 0.5 lux; F1.4

GAIN: MAX; y=0.45

Resolution Horizontal: 350 lines (center) Horizontal: 570 lines; Vertical: 350
lines

S/N ratio 50 dBp_p/rms

AGC OFF Switchable ON/OFF with selector on
panel. OFF on delivery.

Electronic shutter —_— Switchable ON/OFF with selector on
panel. OFF on delivery.

Lens mounting C mount

Weight

Approx. 150 g

Approx. 200 g
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Memory Card Specifications

Item F300-N256 | F300-N512
Description System data, scene data, and output data (measured values and judgement
results) can be saved on memory cards.
Outer appearance and nomenclature ,7 Connector
MC
F300-N256
SAAM 2%K bytes.
[SRAM____ o56K]
_L Write-protect switch
Vibration resistance Vibration frequency: 10 to 150 Hz; single amplitude: 0.15 mm
Impact resistance 20 G (196 m/s2)
Ambient operating temperature 0°C to 50°C
Ambient operating humidity 35% to 85% RH (no condensation)
Ambient environment No corrosive gases
Storage temperature —25°C to 65°C
Capacity 256K bytes 512K bytes
Effective life of battery when stored (at | 5 years 4 years
an ambient temperature of 20°C)
Lens Specifications This section provides specifications for the various types of lens that can be
used with an F200 System, and explains how to perform the calculations for opti-

cal systems.

Imaging Formula
Flange surface (front of camera)

Camera mounting distance A (mm)

Camera body

) . ccTv
Working distance, WD (mm) | lensf ]

Image sensor

Field of ) ) ] | HiHe ]47
U R

amm b mm

If “f" in the illustration above is made to represent the actual focal distance, then
the imaging formula will be as follows:
1 1
+ — = —
b f
Effective screen of image sensor
Field of vision

olo w e
+

|-

H; and H,, in the illustration are called “principal points,” and they are the stan-
dards for distance in the imaging formula. The principal points are fixed accord-
ing to the lens, so the image will fade out of focus if the object is in at a distance
other than “a.” For that reason, the lens is ordinarily provided with an adjustment
mechanism which allows the focus to be maintained by changing the value of
“b_”
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Extension Tubes

Note

1 1 1
—_— — = —
a b 1

The lens is normally provided with a range-finder mechanism so that the imaging
formula can be satisfied by adjusting the value of “b” by means of moving the
lens. For taking images of objects at infinite distance, b = f. When it is necessary
to move the camera closer to the object than can be achieved by adjusting the
value of “b” (that is, closer than b = f + Ab when the range finder is fully played
out), however, then an extension tube can be used for that purpose. In other
words, extension tubes can be used to move the camera closer to the object,
outside the focal adjustment range of the lens. The extension tube thickness can
be calculated as follows:

First find the required value of “b” by optical calculation.

o If the required value of “b” satisfies the following formula, then an extension
tube is not required: (f+ Ab) > b>f

o If the required value of “b” is greater than (f + Ab), then an extension tube is
required. The extension tube of the minimum required thickness, “t,” can be
found by “b — (f + Ab) .”

The required extension tube thickness can thus be found by means of the follow-

ing formula: [b—(f+Ab)]<t<(b-T1)

The screw section of an extension tube is 3.5 mm. Therefore, an extension of
only 1.5 mm to 5 mm cannot be achieved. If the extension is to exceed 30 mm,
reinforcement may be required depending on the vibration conditions.

Model Max. external diameter Thickness Comment
3Z4S-LE EX-C6 31-dia. 0.5 mm, 1 mm, 5 mm, 10 mm, | Use a combination of tubes to give
20 mm, 40 mm the required thickness.
LENGTH: 40 mm 20 mm 10 mm 5mm 1.0 mm 0.5 mm

Magnification Lens

Optical Charts

The imaging formula is set up such that images are magnified at the image sen-
sor by increasing distance “b.” The magnification lens does not have a helicoid,
so the magnification WD is fixed. To focus, adjust the camera position. There is
low illumination, so use a strong light source such as fiber optic.

An optical chart shows the relationship between the lens (the diagonal lines on
the graph), camera distance (A), extension tube thickness (t), and field of vision
(L). Logarithms are written for the field of vision along the horizontal axis and the
camera distance along the vertical axis. Use optical charts as references for se-
lecting the lens appropriate for a particular measured object. Optical charts vary
according to the camera’s CCD size, so be sure to use an optical chart that con-
forms to the camera that is being used.
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F300-S Cameras

A (mm) A (mm)
—
H
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Lens Types and

F200-S Cameras

A (mm)
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The cameras used with the F200 System can use a 4.8 to 75-mm CCTV lens or a

Dimensions 2x to 6x magnification lens. A wide-angle or narrow field of vision can be set de-
pending on which lens is selected. Select a lens and mounting distance to con-
form to the desired field of vision. Lenses other than those shown here can also
be used with a C-mount lens. In that case, determine the field of vision and
mounting distance by trial and error.

CCTV Lens
Model Focal distance lllumination Max. external Total length Filter size
diameter

3ZAS-LE C418AX 4.8 mm F1.8 42 mm dia. 32 mm —_—

3ZAS-LE B618CX 6.5 mm F1.8 48 mm dia. 42 mm

3Z4S-LE C815B 8.5 mm F1.5 42 mm dia. 40 mm M40.5 x P0.5

3Z4S-LE B1214D-2 12.5mm F1.4 42 mm dia. 50 mm

3Z4AS-LE C1614A 16.0 mm F1.4 30 mm dia. 33 mm

3Z4S-LE B2514D 25.0 mm F1.4 30 mm dia. 37.3 mm

3Z4S-LE B5014A 50.0 mm F1.4 48 mm dia. 48 mm M46 x P0.75

3Z4AS-LE B7514C 75.0 mm Fl1.4 62 mm dia. 79 mm M58 x P0.75

Magnification Lens
Model Magnification Illumination End diameter

3ZAS-LE ELE-008-2.5 | 2.5 F12 14 mm dia.

3ZAS-LE ELE-008-4 4.0 F17

3ZAS-LE ELE-008-6 6.0 F24

3ZAS-LE ELE-009-2 2.0 F12 22 mm dia.

3Z4S-LE ELE-009-4 | 4.0 F20

3Z4S-LE ELE-009-6 | 6.0 F27

Zoom Lens
Model Operation Focal distance Filter size
3Z4S-LE C621218 Manual 12.5t0 75 mm M49 x P0.75
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CCTV Lens, Field of Vision and Mounting Distance
In this table, A = camera distance, WD = working distance, and t = extension tube
thickness. The figures are approximate, when the 2/3-inch CCD dimension | =

6.546 mm.
(Unit: mm)
Field of vision 5 7 10 15 20 30 50 70 100 150 200 300 500
Lens
3Z4S-LE A 153.2 218.2 283.3 413.7 674.4
ca1s8 WD 112.6 177.8 243.0 3735 634.3
t - - -
3Z4S-LE A 320.1 416.6 609.9 996.5
B1214D-2 WD 269.5 366.2 559.6 946.4
t - - -
g 3Z4S-LE A 101.0 152.8 302.2 415.9 606.1 796.5 1,177.6 1,940.1
2 | B2514D
E WD 52.8 110.0 262.6 377.0 567.7 758.4 1,139.8 1,902.4
[©] - - - -
O t 10 5
3Z4S-LE A 183.3 179.9 188.7 216.0 248.7 319.5 467.7 1,226.2 1,607.1 2,369.3 3,894.6
B5014A WD 69.9 85.2 108.0 146.2 184.3 260.6 413.2 1,176.0 1,557.4 2,320.2 3,845.9
t 65 45 30 20 15 10 5 - - -
3Z4S-LE A 217.7 258.6 307.7 414.1 636.7 863.0 1,204.6 1,775.8 2,347.8 3,492.6 5,783.2
B7514C WD 89.6 146.9 204.2 318.7 547.9 777.0 1,120.7 1,693.5 2,266.3 3,411.9 5,703.2
t 45 30 20 15 5 5 - - -
Flange surface
(front of camera)
Camera mounting distance A (mm) v 17.526 mm 0 s
— e WS e
Working distance, WD (mm) ) ‘:,',' Y
CCTV| Camera body ax. i ':: ’;‘,\_*.s & 17300 »
lens f - external T— =% -2A 30 dia
Field of :\ Image Sensor aqius
vision L 4 - . H1HZ '_|'6.546 mm
(mm) 4 ]
1 I
L
4
1 amm b mm
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Magnification Lens, Field of Vision and Working Distance

Model Magnification Field of Working Total L End

vision distance (Wp) |length L diameter
3Z4S-LE ELE-008-2.5 25 2.6 45.8 48.6 54 14 mm dia.
3Z4S-LE ELE-008-4 4.0 1.6 43.9 67.0 70
3Z4S-LE ELE-008-6 6.0 11 42.9 915 97
3Z4S-LE ELE-009-2 2.0 3.3 73.7 67.4 72 22 mm dia.
3Z4S-LE ELE-009-4 4.0 1.6 69.2 103.3 108
3Z4S-LE ELE-009-6 6.0 1.1 67.8 139.3 144

L
Object surface C mount

f
End diameter 4} —-—-—-—-—}

Ring nut
| Wp L
(Working distance) (Total length)
Zoom Lens, Working Distance
Model Operation | Focal distance Wp Face angle Filter size
(2/3-in. picture elements)
3Z4S-LE C621218 | Manual 125t0 75mm |1.0mto « | Horizontal: 39°43’ to 6°40’ M49 x P0.75
Vertical: 30°02’ to 5°01’
1  m—
51 dia. —-— —-——-—E-—-- I L __H1 32dia.

= M =5 v

Wp 90

3.5
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Teleconverter

Insert the Teleconverter between the lens and the camera to double the focal

length.

Model

Max external diameter

Thickness

3Z4S-LE 2-EX

30. 5 mm dia.

11.5 mm

Note The focal distance and brightness change in proportion to the teleconverter
magnification. Note that the markings on the lens focus ring and aperture ring
are not accurate when the teleconverter is used. These settings must be
adjusted to compensate for the teleconverter magnification factor.

218



Appendix B
Measurement Time Charts

This appendix provides time charts related to measurement operations. The measurement processing time varies
depending on the type and number of camera used. During processing, the BUSY signal turns ON and commands
cannot be input. The time charts are classified here according to the method of inputting commands.

1) Continuous Measurement

Enter measurement screen.

Y
o] H H L

| t | t

t: Measurement processing time
(Commands cannot be input during this time.)

When One Camera is Used

Position displacement Measurement t
compensation
None Normal 33.3ms
None Fast 16.7 ms
Normal Normal 66.7 ms
Fast Normal 50.0 ms
Fast Fast 33.3ms
When Two Cameras are Used
Camera 0 Cameral t
Position Measurement Position Measurement
displacem(_ent displacem(_ant
compensation compensation
None Normal None Normal 66.7 ms
None Normal Normal Normal 100.0 ms
None Normal Fast Normal 83.3 ms
None Fast None Fast 33.3ms
None Fast Fast Fast 50.0 ms
Normal Normal Normal Normal 133.3ms
Fast Normal Fast Normal 100.0 ms
Fast Fast Fast Fast 66.7 ms

Note If measurements are executed using two F200-S Cameras (internally synchronized), then the camera
changing time (133.3 ms) will be added to t. For details, refer to 4-6-6 Checking Data Set by O. Conditions.
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2) Console, I/O Unit, and RS-232C Input

Measurement command input

v

BUSY OFF
|
|
\

ON

t

t: Measurement processing time + output time
(Commands cannot be input during this time.)

When One Camera is Used

(Commands can be input.)

Position displacement Measurement t
compensation
None Normal 33.3t0 50.0 ms + output time
None Fast 16.7 to 33.3 ms + output time
Normal Normal 66.7 to 83.3 ms + output time
Fast Normal 50.0 to 66.7 ms + output time
Fast Fast 33.3to 50.0 ms + output time
When Two Cameras are Used
Camera 0 Cameral t
Position Measurement Position Measurement
displacement displacement
compensation compensation
None Normal None Normal 66.7 to 83.3 ms + output time
None Normal Normal Normal 100.0 to 116.7 ms + output time
None Normal Fast Normal 83.3t0 100.0 ms + output time
None Fast None Fast 33.3 t0 50.0 ms + output time
None Fast Fast Fast 50.0 to 66.7 ms + output time
Normal Normal Normal Normal 133.3 to 150.0 ms + output time
Fast Normal Fast Normal 100.0 to 116.7 ms + output time
Fast Fast Fast Fast 66.7 to 83.3 ms + output time

Note 1.The output time varies depending on factors such as the output expression
settings and the output device used.

2.1f measurements are executed using two F200-S Cameras (internally syn-
chronized), then the camera changing time (133.3 ms) will be added to t.

3.The processing time displayed at the menu is the minimum processing time
. For detalils, refer to 4-6-6 Checking Data Set by O. Conditions.

3) STEP Signals

STEP signal input

v

BUSY OFF
| |
|

ON

t i

t: Measurement processing time
(Commands cannot be input during this time.)

(Commands can be input.)
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When One Camera is Used

Position displacement Measurement t
compensation
None Normal Approx. 16.7 to 33.3 ms
None Fast Approx. 0.0 to 16.7 ms
Normal Normal Approx. 50.0 to 66.7 ms
Fast Normal Approx. 33.3 to 50.0 ms
Fast Fast Approx. 16.7 to 33.3 ms
When Two Cameras are Used
Camera 0 Camera 1l t
Position Measurement Position Measurement
displacement displacement
compensation compensation
None Normal None Normal Approx. 50.0 to 66.7 ms
None Normal Normal Normal Approx. 83.3 to 100.0 ms
None Normal Fast Normal Approx. 66.7 to 83.3 ms
None Fast None Fast Approx. 16.7 to 33.3 ms
None Fast Fast Fast Approx. 33.3 to 50.0 ms
Normal Normal Normal Normal Approx. 116.7 to 133.3 ms
Fast Normal Fast Normal Approx. 83.3 to 100.0 ms
Fast Fast Fast Fast Approx. 50.0 to 66.7 ms
Note 1. If measurements are executed using cameras other than the F200-S Cameras, 16.7 ms is to be added

tot.

2. If measurements are executed using two F200-S Cameras (internally synchronized), then the camera
changing time (133.3 ms) will be added to t.
3. The processing time displayed at the menu is the minimum processing time. For details, refer to 4-6-6
Checking Data Set by O. Conditions.
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Appendix C
RS-232C Data Transmission Program
Example

This appendix provides two sample programs. The first uses the command response function, and the second loads and saves
scene data and system data.

1) Using the Command This is a sample program for receiving command responses at a personal com-

Response Function puter when commands are input to the F200 via RS-232C. With this program,
“scene change” and “measure” commands can be reliably executed at the mea-
surement screen. The communications specifications for the F200 and the per-
sonal computer are listed in the table below.

Baud rate 9,600 bps
Data length 8 bits
Parity None
Stop bits 1
Delimiter CR +LF

T hkkhkhkhkhkhkhkhkkkkhkhhhhhhhhhhhhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhddhhhhrhkhkhkhkhkhhhhhrrrrrrxk

' (c) Copyright OVRON Co. 1994
' Al Rights Reserved

' Sanmpl e Program

" Sanmpl e Program Usi ng the Command Response Function

T hkhkhkhkhkhkhkhkkkkhkhhhhhhhhhhhhhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhrddkhkhkhkhdhhhhrrrrrrird

CLS

ON ERROR GOTO ERRORMES

ON KEY(1) GOSUB ENDPROG

KEY(1) ON

OPEN " COML: 9600, N, 8, 1, ASC' FOR RANDOM AS #1' Sets the communications specifications.

START:

SCN$ = "0
GOSUB SCNCHNG
GOSUB MEASURE
SCN$ = "1
GOSUB  SCNCHNG
GOSUB MEASURE

GOTO START
SCNCHNG, ' Changes the scene.
PRI NT #1, "S" + SCN$ " Inputs the command to change the scene.

I F INPUT$(1, #1) <> CHR$(6) THEN ERROR 255 ' An error is generated for a code other than ACK.
PRI NT " SCENE” + SCN$

I F INPUT$(1, #1) <> CHR$(4) THEN ERROR 255 ' An error is generated for a code other than EOT.
RETURN

MEASURE: " Inputs the measure command.
PRI NT #1, "M

I F INPUT$(1, #1) <> CHR$(6) THEN ERROR 255 ’ An error is generated for a code other than ACK.
DO
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D$=I NPUT$( 1, #1)
| F D$ <> CHR$(4) THEN PRI NT D$;
LOOP WHI LE D$ <> CHR$(4)
PRI NT
RETURN
ERRORMVES: " If an error is generated.
I F ERR = 255 THEN
PRI NT
PRI NT " ERROR’
END | F
RESUVE ENDPROG
ENDPROG " The program is ended.
ON ERROR GOTO 0

CLCSE #1
END

2) Saving and Loading Data

" Results are output until the EOT code is returned.

This is a sample program for saving and loading system data via RS-232C.

Carry out the operations according to the messages displayed at the personal
computer. The communications specifications for the F200 and the personal
computer are listed in the table below.

Baud rate 9,600 bps
Data length 8 hits
Parity None
Stop bits 1
Delimiter CR +LF

RS SRR EEEE LSS EEEE RS EEE SRS EEE LSS E SRR EEEEEE LR R EEEEEEEEEE R R

' (c) Copyri ght OVRON Co. 1994

' Al l

Ri ghts Reserved
Sanpl e Program

' Save/ Load Sanpl e Program for System Dat a/ Scene Dat a

T hkhkhkhkhkhkhkhkhkkkhkhkhhhhhhhhhhhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhkhhkhhhhhhdhhhhrrkhkhkhkhhhhhhrrrrrxk

CLS
CLEAR
N$(1) = "Saving system data”
N$(2) = "Loadi ng system data”
N$(3) = "Saving scene data”
N$(4) = "Loadi ng scene data”
FORiIi =1 TO 4

PRINT N$(i) + "——>"; i
NEXT i

WH LE FLG < 1 OR FLG > 4
LOCATE 6, 1
PRI NT SPACES$( 80) ;
LOCATE 6, 1

I NPUT "I nput nunber 1 to 4 > ", FLG

VEND

LOCATE 8, 1
INPUT "Input file name > ", F$(1)
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F$(2) = " COML: 9600, N, 8, 1”
SELECT CASE FLG
CASE 1, 3
OPEN F$(2) FOR | NPUT AS #1
OPEN F$(1) FOR OUTPUT AS #2
CASE 2, 4
OPEN F$(1) FOR | NPUT AS #1
OPEN F$(2) FOR OUTPUT AS #2
END SELECT

LOCATE 10, 1

PRI NT “Execute " + N$(FLGQ " Prompt Execution of the Save or Load at the F200.

IF FLG = 2 OR FLG = 4 THEN | NPUT " After execution, press the enter key!.”, DW$

|F FLG < 3 THEN
DELNUM = 13
ELSE
D$ = | NPUT$(34, #1) ' Obtain Scene Data Number (SCN).
PRI NT #2, D$;
SCN = VAL("&H' + RI CHT$(D$, 2))
DELNUMESCN * 336 + 2
END | F

FOR i = 1 TO DELNuUM " Transmit Data.
DO
DS = | NPUT$(1, #1)
PRI NT #2, D$;
LOCATE 14, 1
PRINT LOC(1), i

LOOP WHI LE D$ <> CHRS$(10)

LOCATE 13, 1

PRINT "Transferring data..... "
NEXT i

LOCATE 20, 1 " End Data Transmission.
PRI NT " FI NI SH! ”

CLCSE #1, #2

END
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Appendix D

Menu Hierarchy Diagrams

This appendix provides menu hierarchy diagrams and references to sections of this manual where the related
operations are explained.

Level 1

0. Scene 0

Level 2

C. Copy

SHIFT + ESC | L. Clear

feidsig "a

F. Scene 15

N. Enter comment
T. Scene change time

elowe) D

Note: “W. Filtering for
position” is displayed
when position displace-
ment compensation is set.

References

E? 4-1-2 Copying Scene Data
4-1-3 Clearing Scene Data
4-1-4 Entering Scene Comments
4-1-5 Determining Scene Change Times

F 4-2-1 Selecting the Display Image Type

? 4-2-2 Selecting the Image Display Method

F 4-2-3 Displaying Windows

E? 4-3-1 Selecting Cameras

W. Weak smoothing
. Strong smoothing

D. Display image R. Raw image
F. Freeze F. Filtered image
W. Window B. Binary image
T. Unfreeze/Freeze
|| 1. Inputimage
L. Load image
S. Save image
0. Window 0
1. Window 1
2. Window 2
3. Window 3
Note: Window numbers are 0 to 3 for
Camera 0, and 4 to 7 for Camera 1.
C. Camera 0. Camera 0
F. Filtering 1. Cameral
W. Filtering for position
T. Strobe
A. Calibration
P. Parameters
™ O. Off

F 4-3-2 Selecting Filtering for
Measurement

TODMWNE O

. Edge enhancement levell
. Edge enhancement level 2
. Edge enhancement level 3
. Edge enhancement level 4
. Edge enhancement level 5
. Relief

V. Vertical edges

H. Horizontal edges

X. All edges
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Basic Screen Level 1

evIOWED D

Note: “P. Single for position”
and “M. Single for measure-
ments” below are displayed
when the filtering is different for
position displacement com-
pensation and measurement.

Level 2

References

D. Same as measurement

O. Off

W. Weak smoothing

S. Strong smoothing

1. Edge enhancement level 1
2. Edge enhancement level 2
3. Edge enhancement level 3
4. Edge enhancement level 4
5. Edge enhancement level 5
R. Relief

V. Vertical edges

H. Horizontal edges

X. All edges

4-3-3 Selecting Filtering for
Position Displacement
Compensation

0. Strobe0
1. Strobel
2. Strobe2
3. Strobe3

S. Sampling
O. Coordinates
C. Copy

N. Numeric

—

Parameters screen

S. Single setting

P. Single for position

M. Single for measurements
W. Set by window

Areuig 'g

Screen for setting
binary level

? 4-4-1 Selecting the Binary Level Setting Method

W. Drawing window
M. Window functions

5

Screen for drawing
windows

P. Parameters

MOPUIA "M

S. Measurement parameters
R. Reference image

—L

5

Screen for setting
fill, paint, pattern
matching

Parameters screen ‘ E?

P. Parameters

suonIpPUOD ‘0O

228

| P. Position cmp

I

W. Cmp window
J. Cmp criteria
0. Output 0

1. Output 1

2. Output 2

3. Output 3

A. Criteria O

B. Criteria 1

C. Criteria 2

D. Criteria 3

4-3-4 Flashing Strobes

4-3-5 Creating Data for Converting to
Actual Dimensions

4-3-6 Checking Data Set by C. Camera

4-4-2 Setting the Binary Level

4-5-1 Drawing Windows

4-5-2 Selecting Window Functions
for Measurement

4-5-3 Checking Data Set by
W. Windows

4-6-1 Setting Position Displacement
Compensation

4-6-2 Setting Criteria for Judging
Displacement

4-6-3 Setting the Output Expression

4-6-4 Setting Output Expression Criteria

Note: Window numbers, output numbers, and criteria numbers
vary according to the camera. Camera 0: 0 to 3; Camera 1: 4to 7.
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-
Basic Screen Level 1 Level 2 References
o A. Posi and crit (All cameras) E? f"G'S Saving Reference
0 B. Posi and crit (Camera 0) mages
S C. Posi and crit (Camera 1) .
= D. Position (All cameras) Note: A to C are displayed for
S E. Position (Camera 0) the cameras set by the out-
» F. Position (Camera 1) put expression. D to | are
G. Criteria (All cameras) also displayed for the camer-
H. Criteria (Camera 0) as set by the output expres-
|. Criteria (Camera 1) sion, but only when position
displacement compensation
is set.
—‘ Parameters screen ‘ E? gﬁ%ﬁgﬁgﬁ:g Data Set by
. Input device 1 C. Continuous 4-7-1 Inputting Commands at
= O. Output device O. Console Measurement Screens
% U. Measurement unit R. RS-232C
2 M. Measure T. RS-232C channel
c P. I/0 Unit
g S. STEP signal
g
: . 4-7-2 Outputtin
0. Video monitor, results Measurengent Fgesults
1. Video monitor, measurement
2. Memory card, filename
3. Memory card, results
4. Memory card, measurement
5. RS-232C channel
| 6.RS-232C, results
7. RS-232C, measurement
8. I/O Unit, results
9. 1/0 Unit, measurement

—‘ C. Calibration ‘ E?

4-7-3 Outputting Measured
Values in Actual Dimensions

‘ Measurement screen ‘ [ 7= 4-7-4 Measuring

4-7-5 Changing Images and

Criteria at Measurement Screens
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Basic Screen

Level 1

WBISAS A

M.
. RS-232C
. I/O Unit

Corvorw

Auto measuring

Camera settings
Measurement speeds

. Error response
. Display menu

Units

S|ool 'L

nw<oOrxT

. Histogram

. Line bright

. Density graph
. System data

. Scene data
C.

Memory card

References

Ef 4-8-1 Automatic Measuring

4-8-2 Setting RS-232C Communications Specifications
4-8-3 Setting Parallel Data Output Specifications

4-8-4 Setting Specifications for Connected Cameras
4-8-5 Setting Measurement Speeds

4-8-6 Selecting the Error Output Method

4-8-7 Selecting the Menu Display Method

4-8-8 Checking Connected Units

4-9-1 Histograms

4-9-2 Line Brightness

4-9-3 Density Graph

4-9-4 Saving and Loading System Data
4-9-5 Saving and Loading Scene Data
4-9-6 Initializing and Editing Memory Cards



A

actual dimensions
converting to, 95
outputting, 152

application programs, starting up, 190

area, 3
measuring the, 127

automatic measuring, 158

axisangle, 3
measuring the, 127

back-up battery, replacement, 192
basic screen, 9

binary, 3

binary images, selecting, 81

binary level, 105
changing at measurement screen, 154
set for two cameras, 105
setting, 106
setting by observing the binary image, 107
setting by observing the histogram, 107
setting by observing the line brightness, 108
setting methods, 105

C

cables, specifications
monitor cable, 208
normal camera cable, 208
RS-232C cable, 209
shutter camera cable, 208
strobe cable, 209

calibration, 4, 95
for two cameras, 96
methods, 96

calibration data, setting, 97, 101
camera angle, range, 103

Cameral/F Units
dimensions, 45
specifications, 203

camera X origin, range, 103

camera'Y origin, range, 103

cameras
dimensions, 48
selecting, 90

specifications, 211
synchronization, 5

| ndex

CCTV lens, 215

center of gravity, 5
measuring the, 127

characters, inputting, 17

checking data
set by C. Camera, 104
set by O. Conditions, 139
set by W. Window, 120

command response, 159, 161
sample program, 223

commands
change binary level, 141, 142
change criteria, 141, 143
change displayed image, 141
input timing, 140
load scene data, 143
load system data, 143
measure, 141, 145
measurement history, 141
obtain measured value, 144
quit measurement, 141, 142
reset, 141, 142
save reference image, 142, 145
save scene data, 142
save system data, 143
switch camera, 141
switch scene, 141, 145

comments
for output expression, 133
for scene, 78

communications
combining settings, 160
RS-232C specifications, 159

connectors, crimped, 35

Console, 7
dimensions, 47
keys, 7
specifications, 209

continuous measurement, time charts, 219
coordinate system, selecting, 96, 100
criteria

changing at measurement screen, 155

for output expression, 134
for position displacement, 125

logic operation and output of judgement results, 149

setting with two cameras, 125

231



I ndex

D G-H

density graph, 173 Ground, wiring, 36
dimensions, 45 help message, displaying, 21
lens, 215 .
histograms
display image how toread, 171
changing at measurement screen, 156 setting binary level, 107
changing from menus, 81 with two cameras, 171
selecting, 81
drawing modes, 110, 111
Dummy Units I
dimensions, 46
specifications, 208 image data
loading, 85
saving, 86
E image display method, selecting, 83

imaging formula, 212
editing windows, 115

IMP Units
errors, 193 dimensi ons, 45
at startup, 193 specifications, 201
gg’;’r?gs igg initial screen, 9
loading data, 168 clearing, 169
memory card, 168 input devices, 140
messages, 196 console, 141
MMI Units, 194 continuous measurement, 140
output methods, 167 1/0 Unit, 145
Parallel 1/0 Units, 195 procedure for selecting, 146
position displacement compensation, 168 RS-232C, 141
Power Supply Units, 193 STEP signal, 145
RS-232C I/F Units, 195 . .
saving data, 168 inspection, 193
Strobe I/F Units, 195 installation
Terminal Block UnitS, 195 ef']\/ironmen’[l 37
video monitors, 194 location, 37
extension tubes, 5, 213 NOISE, 37
precautions, 38
external outputs, wiring, 39 temperature, 37

external power supply, wiring, 39

L
F

lens
. CCTV, 215
fill measurement, 117 dimensions, 215
filtered images field of vision, 216, 217
appearance of, 90 magnification, 213, 215
selecting, 81 specifications, 212
types, 215
filtering zoom, 215, 217

for measurement, 90
for position displacement compensation, 90, 93
for two cameras, 90, 94

line brightness
how to read, 172
setting binary level, 108
freeze, 83 with two cameras, 172

fuse, replacement, 192 loading data, sample program, 224

232



I ndex

M

magnification, range, 103
magnification lens, 215
maintenance, 192

measurement, 140
automatic, 158
conditions, 120
displaying log, 156
executing, 153
speed, 166

measurement results, outputting, 146
Memory Cards, specifications, 212

memory cards
application programs on, 190
copying file, 185
deleting file, 188
initializing, 184
loading from, 174, 179
renaming file, 187
saving to, 177, 182
usable with F200, 184

menu hierarchy diagrams, 227

MMI Units
dimensions, 45
specifications, 201

N

Normal Cameral/F Units
dimensions, 45
specifications, 203

normal cameras
description, 5
dimensions, 48
specifications, 211

Normal Simultaneously Camera I/F Units
dimensions, 45
specifications, 203

numbers, inputting, 15

O

optical charts, 5, 213

output devices
1/0 Unit, 148
memory card, 150
procedure for selecting, 152
RS-232C, 147
video monitor, 147

output expression, 126
adding comments, 133
changing the, 130
setting criteria, 134
setting with two cameras, 128

output specifications
for parallel data, 162
Setting, 164

P

paint, 118

Pardlel 1/0 Units
connecting, 43
dimensions, 46
specifications, 206
time charts, 220

pattern matching, 118
peripheral devices, connecting, 39
pixel, 5

position displacement compensation
normal mode, 121

saving position standard for compensating purposes, 136

setting criteria, 125

setting data, 120

two window mode, 123
with two cameras, 121, 123

Power Supply Unit
dimensions, 45
RUN and ERR signals, 39
specifications, 202
wiring, 36, 39

precautions, 38
processing time, displaying, 139

R

raw images, selecting, 81

reference images, saving, 136

resolution, 5

RS-232C
loading via, 175, 180
menu operation, 8
saving via, 178, 183
time charts, 220

RS-232C I/F Units
connecting, 41
dimensions, 46
specifications, 207

RS-232C communications, setting specifications, 159

S

saving data, sample program, 224
scene change times, determining, 79
scene comments, entering, 78
scene data, 74

clearing, 77

copying, 75

loading, 179, 180

saving, 182, 183
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I ndex

scene numbers, selecting, 74 T
shutter cameras, description, 6 Teleconverter, 218
ificat Terminal Block Units

specimications connecting, 43

cables, 208 dimensions, 46

Camera l/F Units, 203, 204, 205 specifications, 206

cameras, 211 .

time charts

Console, 209 console, 220

Dummy Units, 208 continuous measurement, 219

IMP Units, 201 Parallel 1/0 Units, 220

lens, 212 RS-232C, 220

Memory Cards, 212 STEP signals, 220

MMI Units, 201 timing, for inputting commands, 140

parallel data output, 162
Paralel 1/0 Units, 206
Power Supply Unit, 202
RS-232C communications, 159

RS-232C I/F Units, 207 U —V
setting, for connected cameras, 165

troubleshooting, 193

Strobe I/F Uniits, 207 unfreeze, 83
Terminal Block Units, 206 version, displaying, 21
Video Monitor, 210 Video Monitor
dimensions, 47
STEP signals specifications, 210
inputting image, 85
measurement, 145
saving reference images, 136 W—Z
time charts, 220
wiring method, 43, 44 window functions, 117
fill measurement, 117
Strobe I/F Units paint, 118

pattern matching, 118

connecting, 40 setting functions with two cameras, 119

dimensions, 46

specifications, 207 windows, 110
displaying, 87
drawing, 110
strobes, 6 ) o ) drawing methods, 112
changing strobe flash interval with binary level setting, 109 drawing modes, 110, 111
for two cameras, 95 drawing ring-shaped window, 111
timing, 94 drawing with two cameras, 114
editing, 115
system data, 157 generating window images, 114
loading, 174, 175 graphic types, 112
saving, 177, 178 zoom lens, 215
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A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. Z104-E1-1

I— Revision code

Revision History

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

previous version.

Revision code

Date

Revised content

1

March 1994

Original production
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