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Please Read Before Use

Thank you for purchasing our product.

This Instruction Manual describes all necessary information to operate this product safely such as
the operation procedure, structure and maintenance procedure.

Before operation, read this manual carefully and fully understand it to operate this product safely.
The enclosed CD or DVD in this product package includes the Instruction Manual for this product.
For the operation of this product, print out the necessary sections in the Instruction Manual or
display them using the personal computer.

After reading through this manual, keep this Instruction Manual at hand so that the operator of this
product can read it whenever necessary.

[Important]

e This Instruction Manual is original.

e The product cannot be operated in any way unless expressly specified in this Instruction
Manual.
IAl shall assume no responsibility for the outcome of any operation not specified herein.

¢ Information contained in this Instruction Manual is subject to change without notice for
the purpose of product improvement.

e If you have any question or comment regarding the content of this manual, please
contact the Al sales office near you.

¢ Using or copying all or part of this Instruction Manual without permission is prohibited.

e The company names, names of products and trademarks of each company shown in the
sentences are registered trademarks.

e CV-2000, CV-3000, CV-5000 and XG-7000 are the registered trademarks of Keyence
Corporation.

e F210-CIO, FZ3 are the registered trademarks of OMRON Corporation.

¢ In-Sight 5000 Series and In-Sight Explorer are the registered trademarks of Cognex
Corporation.
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Safety Guide

“Safety Guide” has been written to use the machine safely and so prevent personal injury or
property damage beforehand. Make sure to read it before the operation of this product.

Safety Precautions for Our Products

The common safety precautions for the use of any of our robots in each operation.

Operation

No. - Description
Description
1 Model e This product has not been planned and designed for the application
Selection where high level of safety is required, so the guarantee of the protection

of human life is impossible. Accordingly, do not use it in any of the

following applications.

1) Medical equipment used to maintain, control or otherwise affect
human life or physical health.

2) Mechanisms and machinery designed for the purpose of moving or
transporting people (For vehicle, railway facility or air navigation
facility)

3) Important safety parts of machinery (Safety device, etc.)

e Do not use the product outside the specifications. Failure to do so may
considerably shorten the life of the product.
e Do not use it in any of the following environments.

1) Location where there is any inflammable gas, inflammable object or
explosive

2) Place with potential exposure to radiation

3) Location with the ambient temperature or relative humidity exceeding
the specification range

4) Location where radiant heat is added from direct sunlight or other
large heat source

5) Location where condensation occurs due to abrupt temperature
changes

6) Location where there is any corrosive gas (sulfuric acid or
hydrochloric acid)

7) Location exposed to significant amount of dust, salt or iron powder

8) Location subject to direct vibration or impact

e For an actuator used in vertical orientation, select a model which is
equipped with a brake. If selecting a model with no brake, the moving
part may drop when the power is turned OFF and may cause an
accident such as an injury or damage on the work piece.
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No.

Operation
Description

Description

Transportation

e When carrying a heavy object, do the work with two or more persons or
utilize equipment such as crane.

e \When the work is carried out with 2 or more persons, make it clear who
is to be the leader and who to be the follower(s) and communicate well
with each other to ensure the safety of the workers.

e When in transportation, consider well about the positions to hold,
weight and weight balance and pay special attention to the carried
object so it would not get hit or dropped.

e Transport it using an appropriate transportation measure.

The actuators available for transportation with a crane have eyebolts
attached or there are tapped holes to attach bolts. Follow the
instructions in the instruction manual for each model.

e Do not step or sit on the package.

e Do not put any heavy thing that can deform the package, on it.

e When using a crane capable of 1t or more of weight, have an operator
who has qualifications for crane operation and sling work.

e When using a crane or equivalent equipments, make sure not to hang a
load that weighs more than the equipment’s capability limit.

e Use a hook that is suitable for the load. Consider the safety factor of the
hook in such factors as shear strength.

Do not get on the load that is hung on a crane.
Do not leave a load hung up with a crane.

Storage and
Preservation

[ ]

[ ]

e Do not stand under the load that is hung up with a crane.

e The storage and preservation environment conforms to the installation
environment. However, especially give consideration to the prevention
of condensation.

e Store the products with a consideration not to fall them over or drop due
to an act of God such as earthquake.

Installation
and Start

(1) Installation of Robot Main Body and Controller, etc.

e Make sure to securely hold and fix the product (including the work part).
Afall, drop or abnormal motion of the product may cause a damage or
injury.

Also, be equipped for a fall-over or drop due to an act of God such as
earthquake.

e Do not get on or put anything on the product. Failure to do so may
cause an accidental fall, injury or damage to the product due to a drop
of anything, malfunction of the product, performance degradation, or
shortening of its life.

e When using the product in any of the places specified below, provide a
sufficient shield.

1) Location where electric noise is generated

2) Location where high electrical or magnetic field is present

3) Location with the mains or power lines passing nearby

4) Location where the product may come in contact with water, oil or
chemical droplets
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No. Operz_atu_)n Description
Description
4 | Installation (2) Cable Wiring
and Start e Use our company’s genuine cables for connecting between the actuator

and controller, and for the teaching tool.

e Do not scratch on the cable. Do not bend it forcibly. Do not pull it. Do
not coil it around. Do not insert it. Do not put any heavy thing on it.
Failure to do so may cause a fire, electric shock or malfunction due to
leakage or continuity error.

e Perform the wiring for the product, after turning OFF the power to the
unit, so that there is no wiring error.

e When the direct current power (+24V) is connected, take the great care
of the directions of positive and negative poles. If the connection
direction is not correct, it might cause a fire, product breakdown or
malfunction.

e Connect the cable connector securely so that there is no disconnection
or looseness. Failure to do so may cause a fire, electric shock or
malfunction of the product.

e Never cut and/or reconnect the cables supplied with the product for the
purpose of extending or shortening the cable length. Failure to do so
may cause the product to malfunction or cause fire.

(3) Grounding

e The grounding operation should be performed to prevent an electric
shock or electrostatic charge, enhance the noise-resistance ability and
control the unnecessary electromagnetic radiation.

e For the ground terminal on the AC power cable of the controller and the
grounding plate in the control panel, make sure to use a twisted pair
cable with wire thickness 0.5mm? (AWG20 or equivalent) or more for
grounding work. For security grounding, it is necessary to select an
appropriate wire thickness suitable for the load. Perform wiring that
satisfies the specifications (electrical equipment technical standards).

e Perform Class D Grounding (former Class 3 Grounding with ground
resistance 100Q or below).
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No.

Operation
Description

Description

Installation
and Start

(4) Safety Measures
e \When the work is carried out with 2 or more persons, make it clear who

is to be the leader and who to be the follower(s) and communicate well
with each other to ensure the safety of the workers.

When the product is under operation or in the ready mode, take the
safety measures (such as the installation of safety and protection
fence) so that nobody can enter the area within the robot’s movable
range. When the robot under operation is touched, it may result in
death or serious injury.

Make sure to install the emergency stop circuit so that the unit can be
stopped immediately in an emergency during the unit operation.

Take the safety measure not to start up the unit only with the power
turning ON. Failure to do so may start up the machine suddenly and
cause an injury or damage to the product.

Take the safety measure not to start up the machine only with the
emergency stop cancellation or recovery after the power failure. Failure
to do so may result in an electric shock or injury due to unexpected
power input.

When the installation or adjustment operation is to be performed, give
clear warnings such as “Under Operation; Do not turn ON the power!”
etc. Sudden power input may cause an electric shock or injury.

Take the measure so that the work part is not dropped in power failure
or emergency stop.

Wear protection gloves, goggle or safety shoes, as necessary, to
secure safety.

Do not insert a finger or object in the openings in the product. Failure to
do so may cause an injury, electric shock, damage to the product or
fire.

When releasing the brake on a vertically oriented actuator, exercise
precaution not to pinch your hand or damage the work parts with the
actuator dropped by gravity.

Teaching

When the work is carried out with 2 or more persons, make it clear who
is to be the leader and who to be the follower(s) and communicate well
with each other to ensure the safety of the workers.

Perform the teaching operation from outside the safety protection
fence, if possible. In the case that the operation is to be performed
unavoidably inside the safety protection fence, prepare the “Stipulations
for the Operation” and make sure that all the workers acknowledge and
understand them well.

When the operation is to be performed inside the safety protection
fence, the worker should have an emergency stop switch at hand with
him so that the unit can be stopped any time in an emergency.

When the operation is to be performed inside the safety protection
fence, in addition to the workers, arrange a watchman so that the
machine can be stopped any time in an emergency. Also, keep watch
on the operation so that any third person can not operate the switches
carelessly.

Place a sign “Under Operation” at the position easy to see.

When releasing the brake on a vertically oriented actuator, exercise
precaution not to pinch your hand or damage the work parts with the
actuator dropped by gravity.

* Safety protection Fence : In the case that there is no safety protection

fence, the movable range should be indicated.
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No.

Operation
Description

Description

Trial
Operation

e \When the work is carried out with 2 or more persons, make it clear who

is to be the leader and who to be the follower(s) and communicate well
with each other to ensure the safety of the workers.

After the teaching or programming operation, perform the check
operation one step by one step and then shift to the automatic
operation.

When the check operation is to be performed inside the safety
protection fence, perform the check operation using the previously
specified work procedure like the teaching operation.

Make sure to perform the programmed operation check at the safety
speed. Failure to do so may result in an accident due to unexpected
motion caused by a program error, etc.

Do not touch the terminal block or any of the various setting switches in
the power ON mode. Failure to do so may result in an electric shock or
malfunction.

Automatic
Operation

Check before starting the automatic operation or rebooting after
operation stop that there is nobody in the safety protection fence.
Before starting automatic operation, make sure that all peripheral
equipment is in an automatic-operation-ready state and there is no
alarm indication.

Make sure to operate automatic operation start from outside of the
safety protection fence.

In the case that there is any abnormal heating, smoke, offensive smell,
or abnormal noise in the product, immediately stop the machine and
turn OFF the power switch. Failure to do so may result in a fire or
damage to the product.

When a power failure occurs, turn OFF the power switch. Failure to do
SO may cause an injury or damage to the product, due to a sudden
motion of the product in the recovery operation from the power failure.
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No.

Operation
Description

Description

Maintenance
and
Inspection

e When the work is carried out with 2 or more persons, make it clear who
is to be the leader and who to be the follower(s) and communicate well
with each other to ensure the safety of the workers.

e Perform the work out of the safety protection fence, if possible. In the
case that the operation is to be performed unavoidably inside the safety
protection fence, prepare the “Stipulations for the Operation” and make
sure that all the workers acknowledge and understand them well.

e When the work is to be performed inside the safety protection fence,
basically turn OFF the power switch.

e When the operation is to be performed inside the safety protection
fence, the worker should have an emergency stop switch at hand with
him so that the unit can be stopped any time in an emergency.

e When the operation is to be performed inside the safety protection
fence, in addition to the workers, arrange a watchman so that the
machine can be stopped any time in an emergency. Also, keep watch
on the operation so that any third person can not operate the switches
carelessly.

e Place a sign “Under Operation” at the position easy to see.

e For the grease for the guide or ball screw, use appropriate grease
according to the Instruction Manual for each model.

e Do not perform the dielectric strength test. Failure to do so may result in
a damage to the product.

e When releasing the brake on a vertically oriented actuator, exercise
precaution not to pinch your hand or damage the work parts with the
actuator dropped by gravity.

e The slider or rod may get misaligned OFF the stop position if the servo
is turned OFF. Be careful not to get injured or damaged due to an
unnecessary operation.

e Pay attention not to lose the cover or untightened screws, and make
sure to put the product back to the original condition after maintenance
and inspection works.

Use in incomplete condition may cause damage to the product or an
injury.

* Safety protection Fence : In the case that there is no safety protection

fence, the movable range should be indicated.

Modification
and Dismantle

e Do not modify, disassemble, assemble or use of maintenance parts not
specified based at your own discretion.

10

Disposal

e When the product becomes no longer usable or necessary, dispose of it
properly as an industrial waste.

e When removing the actuator for disposal, pay attention to drop of
components when detaching screws.

e Do not put the product in a fire when disposing of it.
The product may burst or generate toxic gases.

1

Other

e Do not come close to the product or the harnesses if you are a person
who requires a support of medical devices such as a pacemaker. Doing
so may affect the performance of your medical device.

e See Overseas Specifications Compliance Manual to check whether
complies if necessary.

e For the handling of actuators and controllers, follow the dedicated
instruction manual of each unit to ensure the safety.
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Alert Indication

The safety precautions are divided into “Danger”, “Warning”, “Caution” and “Notice” according to
the warning level, as follows, and described in the Instruction Manual for each model.

Level Degree of Danger and Damage Symbol

This indicates an imminently hazardous situation which, if the
Danger | product is not handled correctly, will result in death or serious & Danger

injury.
This indicates a potentially hazardous situation which, if the

Warning | product is not handled correctly, could result in death or serious & Warning
injury.
This indicates a potentially hazardous situation which, if the

Caution | product is not handled correctly, may result in minor injury or & Caution
property damage.

Notice

Notice This indicates lower possibility for the injury, but should be kept to @

use this product properly.
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Precautions in Handling

The number of work pieces that the camera can detect in 1 shot of image capturing is as
described below:

Cognex In-Sight EZ110 8 pieces at max.

Cognex In-Sight 5000 12 pieces at max.

Keyence CV-2000 7 pieces at max.

Vision systems of Keyence other than CV-2000 and I/F applicable vision systems 12 pieces at max.
OMRON vision systems 12 pieces at max.

Build the system with care so that the work after being captured would not get moved off the
position by an external force (vibration, air blow, crash of another work, etc.).

If the image-capturing conditions, such as the light (diffusers), focus, diaphragm, shutter speed,
etc., are inefficient, such problems like the work not being detected or inaccurate position
detection may occur. (Please refer to the Instruction Manual for Vision System to have the
appropriate adjustments.)

Please ask each vision system supplier for the adjustment of Vision System (detection settings,
format settings indicated for our products [refer to Section 8.1], etc.).

When using Cognex In-Sight EZ110, the sample job data is available to download from the
enclosed CD or IAl homepage. (* Please ask the distributor to have the detection settings done
for you so it suits to the work that you will use.)

Tabletop Robot TTA and MSEL is not applicable for Vision System manufactured by OMRON or
vision system (CV2000) manufactured by Keyence.
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1. Overview

Vision System I/F Function is a function to store the coordinate data™'® " "2 sent from the work

directly to the position data.
When using the vision system, the specialized window in the PC software always backups the
adjustment (calibration) of coordinates of the necessary camera and robot™©?),

(Note 1) In the existing systems, the data from Vision System needs to be treated as characters
and the user needs to convert the values to store the position data. In Vision System I/F
Function, the user does not need to convert the values, and the coordinates are directly

stored to the position data.

(Note 2) It is necessary to send the data in the format indicated by our products.

(Note 3) If conducting the dedicated calibration with EZ-110XL, the procedure of manual
alignment of the work to the robot which is necessary for the existing models will be
dramatically reduced.

This manual explains how to set up the system to utilize Vision System I/F Function.

MBIAIBAQ *|
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2. Work Flow before Operation Start

/\ Note

Make sure to have the settings of the vision system such as the work detection setting and
communication setting done before having the vision system I/F function settings.

2.1  Starting Procedures
Check of Packed Items

® Are there all the delivered items? No
® Do you have all the equipment listed in Section 2.2 that needs to be —— Contact the sales shop.
prepared beforehand?
i Yes

Installation and Wiring

Have the actuator and encoder installed and connected following the instructions in XSEL, MSEL or TTA
Instruction Manual, Actuator Instruction Manual and this manual (see Section 4).

e Are the frame grounding (FG) and protection earthing (PE) conducted?

¢ Has the noise countermeasure been taken?

l Yes

Power Supply and Alarm Check Have an appropriate treatment following
Connect the PC, put AUTO/MANU switch to “MANU” side and _No _the content of the status display.

turn the power on. [Refer to the trouble shootings in Instruc-
e |s the status display showing “rdy” ? tion Manuals for XSEL, MSEL or TTA

Instruction Manual.]
Yes

Actuator Setting

Write the target position to the position table.

Press the SV button in the button display for each axis in the PC
software to turn the servo on.

After the servo is on, press the HM button in the button display for

each axis to conduct a home-return operation. & Is the motor cable connected?
e Did the servo turn on and home without error?
Yes l No
¢ Yes
Check of Safety Circuit Connect the motor cable.
Check that the emergency stop circuit (or motor drive power cutoff
circuit) operates normally to turn off the servo. Check the alarm content on the PC to
have an appropriate treatment if an
Yes l No alarm is generated.

Check the emergency stop circuit.

Vision System I/F Function Setting (Refer to Section 5)

The setting details differ depending if the camera is mounted to the robot or not.

\

Creating Program (Refer to Section 6)
Create a program based on SEL program construction capacity.

\

Power-up and Operation Check
Have the program run to check the sensor input, axis data from the camera and tracking position.

Now, the operation adjustment is complete.
Conduct an adjustment by the system.

10
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2.2 Items to Prepare Beforehand

The Vision System explained in this manual is in regard to the equipment’s operation and its
program. The equipment and components that construct the system need to be prepared
separately.

1) Vision System
Corresponding Product

Examples of Vision System Models

Supplier Model Interface
c In-Sight EZ-110 (EZ-110XL)
ognex In-Sight 5000 Series Ethernet
OMRON F210-C10 FZ3 RS232C
Ethernet
Keyence CVv2000 CV3000 CV5000 XG-7000
RS232C

Note 1 Please ask each vision system supplier to have the settings on Vision System such as the work
detection setting and the output communication format indicated by our products [refer to Section
8.1].

Note 2 Vision System manufactured by OMRON or vision system CV2000 manufactured by
Keyence cannot be connected to Tabletop Actuator TTA and MSEL Controller.

e PIO Cable
(There are some cases that the dedicated accessary is required. Please refer to the
Instruction Manual for each Vision System.
e.g. FZ-VP, Parallel I/O cable dedicated for OMRON FZ3)

e For Ethernet Connection
LAN cable (Category 5 or higher)
Hub
e For RS232C Connection (Note: Not applicable for TTA and MSEL.)
Apply a cable that has a connector suitable for the camera controller on one end and D-sub
9-pin connector (female) on the other end (XSEL end).
[Refer to the Instruction Manual for each Vision System for the wiring on the camera controller
side.]
[Refer to the Appendix at the end for the wiring on XSEL side.]
¢ If Using Work Detection Sensor
Photoelectric sensor

11

ue1g uoneladQ a1ojeq Mo|4 YoM 2 .



2. Work Flow before Operation Start .

/A INTELLIGENT
ACTUATOR

2) Other Requirement of 1Al Products
e XSEL Controller, or Tabletop Robot TTA (hereafter so-called SEL Controller)

(Main application Version =~ XSEL-P/Q : V1.05 or later
XSEL-R/S : V1.04 or later
TTA : V1.00 or later

MSEL-PC/PG : V1.00 or later)

e Ethernet Board
(Option ... If Ethernet is used for communication between XSEL-P/Q and the vision system)

e Ethernet/IP Board
(Option ...Mandatory for TTA and MSEL. If Ethernet is used for communication between
XSEL-R/S and the vision system)

e XSEL controller PC software
(If the vision system is In-Sight EZ110 (EZ-110XL);
* XSEL-P/Q : Version V7.07.08.00 or later
* XSEL-R/S : Version V9.0.0.0 or later
« TTA : Version V10.0.0.0 or later
+ MSEL : Version V12.00.00.00 or later)
(If the vision system is not In-Sight EZ110 (EZ-110XL);
+ XSEL-P/Q : Version V7.06.08.00 or later
* XSEL-R/S : Version V9.0.0.0 or later

« TTA : Version V10.0.0.0 or later
+ MSEL : Version V12.00.00.00 or later)
& Note

When using the conveyor tracking function and the vision system I/F function at the same time, it
is not possible to have Ethernet to both of the functions as the communication interface. Connect
one of them with RS232C.

Note: Not applicable for TTA and MSEL.

Available interface combination when using vision system
Conveyer Tracking Vision System I/F
Interface Standard SIO Standard SIO
Ethernet (RS232C) Ethernet (RS232C)
Ethernet x o
Conveyer
Tracking Standard SIO o o
(RS232C)
o Ethernet x o
Vision System
I/E Standard SIO o o
(RS232C)

If the vision system is EZ-110XL and the dedicated software is used, the simple adjustment function
that enables to reduce the procedure of manual alignment in the matching process of the robot and
the vision system coordinates can be used.

When using the simple adjustment function, the work to be used in the adjustment process and a
tool to hold the work (chuck, grip, etc.) are necessary for the settings.

12
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3. Coordinates

3.1  Coordinate Axes for Orthogonal Robot

Vision System I/F Function is a system to be used with all or any of the coordinates (X, Y and 8) of

the vision system assigned to each axis on the Cartesian robot. The assigned axis operates
following the coordinate information gained from the vision system.

The assignment of coordinate axes of the vision system to those on the Cartesian robot and the
directions in the initial setting are as shown in the figure below. [For more details, refer to 5.6 Setting
of Relations between Vision System Coordinate Settings and Each Robot Axis]

The work coordinates data received from the vision system (position information) is saved to the

position data as shown below.

Work X Work Y Work 6
Coordinate Coordinate Coordinate
| | !
No. (Name) | Axis1 (1-axis) | Axis2 (2-axis) | Axis3 (3-axis) | Axis4 (4-axis) Axis5 Axis6
() 10.000 0.000 45.000

13
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4. Installation

4.1  Wiring
Shown below is an example of the vision system wiring layout when each camera controller is
connected.
4.1.1 Example of wiring layout when connecting Cognex camera
(Example for XSEL-P/Q Types) Power Supply Unit for

Light Equipment

’ 3-phase 200V AC to 230V power supply‘
I Brake and

Power Supply for I/O

’ Power Supply Supprtive Circuit ‘

+24V Power Supply Light

—. Camera

Work Detection Sensor
(when applied as the
image-capture trigger)

(XSEL — Camera)

(Note) The setting not to use the camera startup signal is
also available. (It is described later.)

Ethernet 1

M Cable

o
PIO Signals (2 signals)
Hub » Camera start-up signal
o (Camera — XSEL)(Note)
S * Image Capturing Command

PoE Injector

+24V Power Supply

Robot

Example for Vision System Wiring (Cognex)

& Note:

* 24V 1/O signal (PIO) is used for the capture command to the camera. Use the dedicated I/O
cable for the vision systems if it is equipped with a dedicated cable.
* For EZ-110XL
Set the robot axes and the vision system X-axes so they are orienting the same directions.
— > X — > X
Robot Axes Vision System Axes
* For those other than In-Sight EZ110
Set the robot axes and the vision system axes so they are orienting the same directions.
Also, allocate the vision system origin to the bottom left $f the screen.

Y
Allocate the origin to
bottom left of screen
/ (Utilize the spread sheet)
» X » X
Robot Axes Vision System Axes

14
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4.1.2 Example of wiring layout when connecting Keyence camera
(Example for XSEL-P/Q Types)

‘ 3-phase 200V AC to 230V power supply ‘

‘ Power Supply Supprtive Circuit ‘

Work Detection Sensor
(when applied as the image-capture trigger)

Brake and
Power Supply for /0

[e}
B
L +24V Power Supply

O]
o

i

[—=1
o
=t
o
) =t
=/ [ES]
VES
SIE==SN
i
8
B

@

e
b3 1
v
©ooa

5

Camera Controller
Main Body

e==]
-]

2]

5E
18]

B

T
p:

=

)
o
PrA

PIO Signals (2 signals)

« Camera Controller
Startup Complete Signal
(Camera Controller—XSEL)(Note 1)

 Image Capturing Command
(XSEL—Camera Controller)

Ethernet or RS232C(Note 2)
M Cable

also available. (It is described later.)
(Note 2) There is no need for a hub for RS232C connection.
Robot Refer to the Appendix at the end for wiring on XSEL side.
Refer to the Instruction Manual for each Vision System for
wiring on camera controller side.

Example for Vision System Wiring (Keyence)

(Note 1) The setting not to use the camera controller startup signal is

& Note:

* 24V 1/O signal (PIO) is used for the capture command to the camera. Use the dedicated 1/0
cable for the vision systems if it is equipped with a dedicated cable.

 Set the robot axis and the vision system axes directions so the X-axes are orienting the same
direction and Y-axes the opposite. Also, allocate the vision system origin to the top left of the

screen. _
Y > X

\ Allocate the origin to top

left of screen

» X Y
Robot Axes Vision System Axes

15
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4.1.3 Example of wiring layout when connecting OMRON camera
(Example for XSEL-P/Q Types)

3-phase 200V AC to 230V power supply ‘

‘ Power Supply Supprtive Circuit ‘

Work Detection Sensor
(when applied as the image-capture trigger)

Brake and
Power Supply for /0

+24V Power Supply

0]
0]
0]

[ i[=—]
(e}
=
@
=
=/ [E=]
/5 WIESD
= I

v
«»g
: :
<v> 2
. a Camera Controller
- - Main Body
P10 Signals (2 signals)Note1)
« Camera Controller
Startup Complete Signal
(Camera Controller—XSEL)(Note 2)
« Image Capturing Command
(XSEL—Camera Controller)
- RSZ32C(NOte 3)
M Cable

Monitor
(Pin Input)

(Note 1) There are some cases that the dedicated parallel I/O
cable is required.
[Refer to the Instruction Manual for Vision System]

(Note 2) The setting not to use the camera controller startup signal is
also available. (It is described later.)

(Note 3) Refer to the Appendix at the end for wiring on XSEL side.
Refer to the Instruction Manual for each Vision System for
wiring on camera controller side.

Example for Vision System Wiring (OMRON)

Robot

/I\ Note:

* 24V 1/O signal (PIO) is used for the capture command to the camera. Use the dedicated I/O
cable for the vision systems if it is equipped with a dedicated cable.

» Set the robot axes and the vision system axes so they are orienting the same directions. Also,
allocate the vision system origin to the bottom left of the screen.

Y Y
Allocate the origin to
bottom left of screen
» X » X
Robot Axes Vision System Axes

16
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4.2 Installing XSEL Controller PC Software

Refer to the Instruction Manual for XSEL Controller PC Software for how to install XSEL Controller
PC Software and how to implement the initial settings.

17
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4.3 Installing the Camera

4.3.1 Cognex Camera

The camera products of Cognex Corporation applicable to the vision system are limited only to
“In-Sight EZ110 (EZ110-XL)” and “In-Sight 5000 Series”.

The way to install the camera can be selected from mounting on the robot and fixing on the
equipment.

Install the camera considering how to use it.

Lighting equipment is separately required when capturing an image with the camera.

It is possible to identify the following numbers of work pieces in 1 shot of image capturing.

* In-Sight EZ110 (EZ110-XL) : 8 pieces at max.

* In-Sight 5000 Series : 12 pieces at max.

Refer to the following Cognex instruction manuals for the details of how to connect the devices.

* In-Sight EZ110 (EZ110-XL) : “In-Sight EZ Series Vision System Installation Guide”

* In-Sight 5000 Series : “In-Sight 5000 Series Vision System Installation Guide”
“ClO-1400C I/0 Expansion Module Instruction Manual”

Shown below is an example of the basic construction (example for XSEL-P/Q types) of Vision
System with one unit of camera connected.

XSEL P/Q Controller Main Unit
Camera

Camera
Cable

PoE Injector

100V AC Power Supply

Example for Cognex Camera Controller Basic Construction

18
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4.3.2 Keyence Camera

The camera manufactured by Keyence Corporation that is applicable for Vision System is
“In-CV-2000/CV-3000/CV-5000/XG-7000" only.

The way to install the camera can be selected from mounting on the robot and fixing on the
equipment.

Install the camera considering how to use it.

Lighting equipment is separately required when capturing an image with the camera.

12 pieces (0 to 7 pieces for CV-2000) of works can be identified at maximum in 1 shot.

Shown below is an example of the basic construction (example for XSEL-P/Q types) of Vision
System with one unit of camera connected.

XSEL P/Q Controller Main Unit or Hub, etc.

SD Card
(Inserted to SD1 Slot
on the main unit of controller)

~~— Camera Cable

Lens

Camera

Camera Controller Monitor

Example for Keyence Camera Controller Basic Construction

19
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4.3.3 OMRON Camera

The camera manufactured by OMRON Corporation that is applicable for Vision System is OMRON
Camera Controller “F210-C10 or FZ3” only.

The way to install the camera can be selected from mounting on the robot and fixing on the
equipment.

Install the camera considering how to use it.

Lighting equipment is separately required when capturing an image with the camera.

12 pieces of works can be identified at maximum in 1 shot.

Shown below is an example of the basic construction (example for XSEL-P/Q types) of Vision
System with one unit of camera connected.

XSEL P/Q Controller Main Body Console

Camera Controller
Main Body

Camera Cable — SD Card
ar
/@/ (Inserted to SD1 Slot
on the main unit of controller)

Lens

Camera

Monitor
(Pin Input)

Example for OMRON Camera Controller Construction (for F210-C10)

& Note:

USB and Ethernet are not supported for the camera connection.
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S.

Vision System I/F Function Setting

Refer to the materials such as the Instruction Manual for the connected camera controller for the

details of how to set up on the camera controller side.

This manual explains how to set up the system to utilize the vision system I/F function.
The setting is to be conducted using XSEL Controller PC software and the setting tool of each vision
system.

5.1

Setting Procedure

Setting Start

\

Start up the PC software and connect with XSEL, MSEL or TTA Controller.
Start up the vision system setting tool and connect with the vision system.

\

Which of the following is used for the communication between the vision system (camera)
and XSEL, MSEL or TTA Controller?
1) Ethernet 2) RS232C

(Cognex or Keyence) (OMRON or Keyence)

\ \

Ethernet Channel Setting (setting on XSEL, = RS232C Channel Setting (setting on XSEL)
MSEL or TTA) Follow Section 5.3.2.

Follow Section 5.3.1.

\ f

Supplier Setting of Connected Camera (setting on XSEL, MSEL or TTA)
Set the supplier name of the connected camera following Section 5.4.
\
Vision System Check and Communication Setting (setting on vision system)
Perform the necessary settings such as image setting, tool setting, inspection, input,
output and communication with using the vision system setting tool.
Set the unit of the output of the coordinate data from the vision system to mm except for
when using the dedicated calibration with EZ-110XL. (Refer to Section 5.5)

\

Coordinate Setting (setting on vision system)
Set the coordinate origin of the vision system following Section 5.6.
This setting is not necessary when using the dedicated calibration with EZ-110XL.

Detailed Function Settings (setting on XSEL, MSEL or TTA)
Set the image-capture command input port number and other necessary numbers

\

Continues to the next page

following Section 5.7.

21
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Continued from the previous page

|

Adjustment of Vision System Coordinates and Robot Coordinates
(setting on XSEL, MSEL or TTA and Vision System)
Which vision system of the following is to be used?

1) Cognex 2) Other (except for 1)
EZ-110XL
In which way the camera is installed? In which way the camera is installed?
1) On the robot 2) Not on the robot 1) On the robot 2) Not on the robot
(Fix on equipment) (Fix on equipment)

Perform the adjustment Perform the adjustment

following Section 5.8.1. following Section 5.8.3.
Perform the adjustment Perform the adjustment
following Section 5.8.2. following Section 5.8.4.

' ;

Program Edit (setting on XSEL, MSEL or TTA)
Create the program by following the SEL Program construction guideline.
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5.2  About Parameter Change

5.2.1 Regarding to Value Setting

If the last digit of the set value is H, set with hexadecimal number.

Refer to the following.
Input the value of hexadecimal number transformed from the binary number.

5.2.1.1 Binary Number

Binary number expresses a numeral gure with using 2 numbers, 0 and 1.
The number increases in the order of 0, 1, and then the number of digit increases, and goes 10, 11

Decimal Number 0 1 2 3 4 5 6 7 8 9 10

Binary Number 0 1 10 11 100 101 110 1M 1000 | 1001 | 1010

5.2.1.2 Hexadecimal Number

Hexadecimal number expresses a numeral gure with using numbers from 0 to 9 and alphabets
from A to F. The number increases in the order of 0, 1, 2, 3,4, 5,6, 7, 8,9, A, B,C, D, E, F, and then
the number of digit increases, and goes 10, 11, ...

Decimal Number 0to9 10 | 1 12 | 13 | 14 | 15 | 16
Hexadecimal (Same for decimal and
Number hexadecimal numbers) A B C D E F 10

Example 1 : 0013404

‘/0/0 | | ij\HA
Bit 20-23 Bit 16-19 Bit 12-15 Bit 8-11 Bit 4-7 Bit 0-3
0000 0000 0001 0011 0100 0000
Example 2 : 123456H
‘/1/2 | ij\HA
Bit 20-23 Bit 16-19 Bit 12-15 Bit 8-11 Bit 4-7 Bit 0-3
0001 0010 0011 0100 0101 0110

23
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5.3 Communication Channel Setting

Either RS232C (standard for XSEL), Ethernet Communication Board"" (option for XSEL-P/Q type)
or EtherNet/IP Communication Board (option for XSEL-R/S type, MSEL or TTA option) is used for
the vision system I/F function.

*1 Not applicable for TTA and MSEL.

*2 Not applicable for XSEL-R/S, MSEL and TTA.

If using Ethernet, follow the instructions in Section 5.3.1 to perform the settings.
If using RS232C, follow the instructions in Section 5.3.2 to perform the settings.

5.3.1  When Ethernet TCP/IP Message Communication is Used

When using the Ethernet TCP/IP message communication (Cognex or Keyence), set the XSEL,
MSEL or TTA parameters in the right order.

[Setting 1] Ethernet TCP/IP Message Communication Attribute [compulsory] (I/O Parameter
No.124)
Set the Ethernet TCP/IP message communication attribute in I/O Parameter No.124.
Select one channel from channels 31 to 34 and set it as the client (setting value = 1).

(Note) When using Cognex In-Sight EZ110 (EZ-110XL), set the parameter to;
1/0 Parameter No.124 = 0031004

I/O Parameters No.124
Bit 20-23 Bit 16-19 Bit 12-15 Bit 8-11 Bit 4-7 Bit 0-3
Free-for-User Free-for-User Free-for-User Free-for-User
Channel 34 Channel 33 Channel 32 Channel 31 Set Value=0 Set Value=0
Set Value=1 Set Value=1 Set Value=1 Set Value=1

Set Value = 0 : Channel not in use
Set Value = 1 : Set XSEL, MSEL or TTA as the client
Set Value = 3 : Set XSEL, MSEL or TTA as the server

(Example 1) When using the channel 31 for Vision System I/F
I/O Parameter No.124 = 0001004

(Example 2) When using the channel 32 for Vision System I/F and 31 for another program

24

(server) (and not using 33 and 34)
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[Setting 2] Ethernet Operation Prescription [compulsory] (I/O Parameters No.129)
Set the Ethernet operation prescription in I/O Parameters No.129.
Set the bits 4-7 to “1”.

I/O Parameter No.129 = 104

I/O Parameters No.129

Bit 4-7 Bit 0-3
TCP/IP Message Communication is Used
Set Value=0
Set Value=1

[Setting 3] Controller Network Address Setting [compulsory]
(/0O Parameters No.132 to 143,146)
Set the I/0 Parameters No.132 to 143 and 145 to 148 following the network
environment.

I/O Parameters No.132 to 135 | Self IP Address (IP address of X-SEL)

Setitin
I/O Parameters No.136 to 139 | Subnet Mask accordance with
I/O Parameters No.140 to 143 | Default Gateway the network

environment to

Free-for-User Channel 32 (TCP/IP) be used

Self-Port Number ")
(Note) Do not change I/0 Parameter No.146 from “64513” (initial setting value) when using
EZ-110XL.

I/O Parameters No.146

[Setting 4] Vision System Network Address Setting [compulsory] (I/O Parameters No.160 to 164)
Set the parameters such as the network address of the vision system to be connected in
I/O Parameters No.160 to 164.
Refer to the IP address settings on the controller side (I/O Parameters No.132 to 134) for
the IP address to set it to have the controller and the vision system exist on the same
network.

(Note) When setting the IP addresses, be sure not to duplicate the entire address.
(Example) IP address of Vision System 192.168. 0. 11 i (I/0 Parameter No.160 to 163)

IP address of XSEL, MSEL or TTA 192.168. 0, 125 (I/O Parameter No.132 to 135)
R

Avoid duplication

1/0 Parameters Input Vision System IP

Vision System I/F connected IP address

No.160 to 163 address setting value
Example)
1/0 Parameters (
Vision System I/F Connected Port Number Cognex :3000H
No.164 Keyence :85004

25

Bumes uonoun4 4/ wa)sAg UOISIA °G .



5. Vision System I/F Function Setting .

/A INTELLIGENT
ACTUATOR

[Setting 5] Baud Rate Setting [Optional in XSEL-R/S, MSEL and TTA] (I/O Parameters No.227 and
238)
Establish the setting for the baud rate in I/O Parameter No. 227 for XSEL-R/S and either
in /0O Parameter No. 227 or 238 for TTA in respond to the EtherNet/IP board mounting
position. It is recommended to set the baud rate to the automatic negotiation.

I/O Parameters No.227 (XSEL-R/S or TTA:
When mounted on Extension 1/O Slot 1,
MSEL:
When mounted on Extension 1/0)
I/O Parameters No.238 (TTA:
When mounted on Extension 1/O Slot 2)

Bit 0-3

Baud rate select
Set Value=0 : Automatic negotiation (Default value)
Set Value=1 : 10Mbps (Half duplex)
Set Value=2 : 10Mbps (Full duplex)
Set Value=3 : 100Mbps (Half duplex)
Set Value=4 : 100Mbps (Full duplex)

Set the baud rate to match with the baud rate (mode) on the switching hub and so on.
Operation without matching the setting may lead to unstable communications.

Continue to Section 5.4 to complete the setting procedures.
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5.3.2 When Standard SIO (RS232C) Channel Communication is Used

When using the standard S10 (RS232C) channel communication (OMRON or Keyence), set the
parameters in the right order.

[Setting 1] Free-for-User SIO Channel Attribute 1 [compulsory] (/O Parameters No.201 and 213)
Set the parameters in accordance with the application environment.

/\ Note :

side.

¢ Do not fail to have the same communication setting as that on the camera controller

e Set I/0O Parameter No.201 if Channel 1 is used, and No.213 if Channel 2 is used.

¢ Vision interface function in RS232C communication is not applicable for TTA and MSEL.

I/O Parameter No.201 (when Standard SIO Channel 1 is used)
I/O Parameter No.213 (when Standard SIO Channel 2 is used)

Bit 28-31 Bit 24-27 Bit 20-23 Bit 16-19 Bit 4-15 Bit 0-3
Baud Rate Type |Data Length Stop Bit Length | Parity Type For future Standard SIO
[kbps] (7 to 8) (1to 2) extension Usage Selection
Set Value=2 Set Value=8 Set Value=1 Set Value=0 Set Value=000 | Set Value=1
(Default) (Default) (Default) (Default) (Default)

*Set Value *Set Value *Set Value

Set Value=0 (9.6) Set Value=0 (None) Set Value=0

Set Value=1(19.2) Set Value=1 (Not used)
Set Value=2 (38.4) (Odd Number) Set Value=1

Set Value=3 (57.6) Set Value=2 (Used)

Set Value=4 (76.8) (Even Number)

Set Value=5 (115.2)

(Example) Example of using the standard SIO channel 1 and establishing the

communication with the following conditions:

<Conditions>
Communication Speed : 115.2kbps (Set Value 5)
. 8 (Set Value 8)

: 1 (Set Value 1)

: None (Set Value 0)

Data Length
Stop Bit Length
Parity Type

<Set Value>
I/O Parameter No.201 = 581000014

27
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5.4 Communication Format Setting

There are fixed formats for the communication format and can be set by I/0O Parameters.

[Setting 1] Vision System I/F Function Selection 2 [compulsory] (/O Parameters No.352)
Select the communication format to receive from the vision system on 1/O Parameter
No.352, Bits 0 to 7. The setting values differ depending on the vision system supplier.

/0O Parameters No.352

Bit 0-7

Communication Format Select
Set Value=0 : Vision System of Cognex (including EZ-110XL)
Set Value=1 : Vision System of OMROM
Set Value=2 : Vision System of Keyence

[Setting 2] Vision System I/F Function Selection 3 [compulsory] (/O Parameters No.353)
Set the header and delimiter for the communication format to receive from the vision

system.

The setting values differ depending on the vision system supplier.

I/O Parameters No.353

Bit 16-31

Bit 8-15

Bit 0-7

Vision System I/F
Communication Header 2

(Effective when Keyence is
selected in Setting 1)

Set Value=5431 (Default)
Setting change is not necessary.

Vision System I/F
Communication Header 1

(Effective when Cognex or
OMRON is selected in Setting 1)

Set Value=3C (Default)
Cognex :3C
OMRON : 39

Vision System I/F
Communication Delimiter

Set Value=0D (Default)
Setting change is not necessary.
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[Setting 3] Vision System Settings [compulsory]
Perform the settings on the vision system so the specified communication format can be
output.
(1) When using EZ-110XL and simple (dedicated) calibration (refer to Section 5.8)
= Refer to [Setting 1] in 8.1 Appendix
(2) When using the vision system of Cognex or OMRON
= Refer to [Setting 2] in 8.1 Appendix
(3) When using the Keyence vision system
= Refer to [Setting 3] in 8.1 Appendix
(Note) Move to Section 5.7 if using Cognex In-Sight EZ110.

29
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5.5 Unit Conversion (pixel = mm)

Provide a setting on the camera controller side to have the unit of the output coordinate data in [mm].
[Refer to the Instruction Manual for the Vision System to be connected for the details.]

(Note) The setting is not necessary when using the simple (dedicated) calibration with EZ-110XL
since the setting is conducted in Section 5.8.

5.6 Setting of Relations between Vision System Coordinate Settings
and Each Robot Axis

[Setting 1] Coordinate Setting in Vision System
The setting differs for each vision system supplier and the camera model. Refer to the
table below to establish the settings. [Refer to such as an instruction manual of the vision
system to connect for the details of the setting for the coordinate axes.]

Vision System to Use (Function) Necessity of Setting and Contents

1 Use Cognex (EZ-110XL), and utilize simple It is unnecessary to set this.

(dedicated) calibration
2 | Vision system of Cognex except for above Conduct the setting to place the origin on the

(Item 1) or of OMRON bottom left of the capture? data.

A
X

3 | Vision system of Keyence Conduct the setting to place the origin on the

upper left of the captured data.
» X

P
|

[Setting 2] Setting of relations with each robot axis [compulsory] (All-Axes Parameter No.121)
For the relations of the coordinates (X, Y and 6) of the vision system and each robot axis,
set in All Axis Parameter No. 121. Establish the setting to have the X-axes and Y-axes of
the robot and the vision system in the same direction to each other as much as possible.
In case the axes directions are not the same, the positive/negative of the coordinate may
get reversed, or X and Y may get swapped.

All-Axes Parameter No.121
Bit 12-15 Bit 8-11 Bit 4-7 Bit 0-3
Axis number of robot to | Axis number of Z-axis on | Axis number of robot to | Axis number of robot to
relate to H-axis on vision | robot relate to Y-axis on vision | relate to Z-axis on vision
system system system
Set Value = 4 Set Value = 3 Set Value = 2 Set Value = 1
(Default value) (Default value) (Default value) (Default value)
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Example 1 For Standard (Default Value) +

X-axis (1-axis)

Z-axis (3-axis) [}
S
v < Rotary Axis (4-axis)
+

All-axes parameter No.121 = 4321 (Initial setting)

The work coordinates data received from the vision system (position information) is saved
to the position data as shown below.

Work X Coordinate Work Y Coordinate Work 6 Coordinate

1 l !
No. (Name) | Axis1 (1-axis) | Axis2 (2-axis) | Axis3 (3-axis) | Axis4 (4-axis) Axis5
() 10.000 0.000 45.000

Example 2 For Synchronizing System ... High-Speed Cartesian Robot (CT4), etc.

Z-axis (4-axis)
X-axis

(Synchro-Master)
(1-axis)

(synchro-slave)
(2-axis)

All-axes parameter No.121 = 5431

The work coordinates data received from the vision system (position information) is saved
to the position data as shown below.

Work X Coordinate Work Y Coordinate Work 6 Coordinate

! ! 1
No. (Name) | Axis1 (1-axis) | Axis2 (2-axis) | Axis3 (3-axis) | Axis4 (4-axis) Axis5
() 10.000 0.000 45.000
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Example 3 For TTA (with a tool mounted on 3rd axis)

Z-axis (3-axis)

All-axes parameter No.121 = 321

The work coordinates data received from the vision system (position information) is saved
to the position data as shown below.

Work X Coordinate Work Y Coordinate

1 !
No. (Name) | Axis1 (1-axis) | Axis2 (2-axis) | Axis3 (3-axis) | Axis4 (4-axis) Axis5
() 10.000 0.000

& Note :

Command.

e The position data would not be updated on the axis not indicated in the effective axis
pattern (All-Axes Parameter No. 1).

¢ In case there is any axis not to be used, declare the axes to use the position data in GRP

e Make sure to install the actuators orthogonally to each other. Not doing so may cause a
concern that the appropriate work coordinate data may not be acquired.
e When indicating the coordinate system definition unit axes, set the unit X-axis and unit
Y-axis to be in relation with the vision system X-axis and Y-axis.
Also, when the unit R-axis is defined as well, relate it to the vision system R-axis.
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5.7 Detailed Function Settings

To operate Vision System I/F Function properly, set the following parameters.

& Note :

Do not fail to set the following parameters.

¢ Vision System I/F Function Selection 1(1/O Parameters No.351)

e Setting of Vision System I/F Image-Capture Command Physical Output Number (I/O
Parameters No.357)

[Setting 1] Vision System I/F Function Selection 1 [compulsory] (/O Parameters No.351)

Set I/O Parameter No.351.

(Note) Set the Bit 4-7 to “2” when using EZ-110XL and simple (dedicated) calibration
(refer to Section 5.8).

I/O Parameters No.351
Bit 24-31 Bit 20-23 Bit 12-19 Bit 8-11 Bit 4-7 Bit 0-3
Number of tries Image-Capture Image-Capture Response timeout | Communication Function Usage
for Image-Capture | Delay Estimation | Command Cutoff |value Rgxi)ce Selection | Selection
Command Timer Value Extension Timer | [sec]
[times] [msec] Value
[msec]
No need to No need to No need to No need to Set Value=0 Set Value=1
change change change change (Channel 1) (to use Vision
Set Value=3 Set Value=1 Set Value=05 Set Value=5 Set Value=1 System I/F)
(Default) (Default) (Default) (Default) (Channel 2)
Set Value=2 Set Value=0
(Channel 31) (not to use Vision
Set Value=3 System I/F)
(Channel 32)
Set Value=4
(Channel 33)
Set Value=5
(Channel 34)

Note 1 : Match the setting to the channels that are set to Usage Selection (either one in Channels 31 to 34)

in Parameter No.124 if the communication with Vision System is performed with Ethernet.

Set the channel (channel 1 or 2) to the selected one when the communication is established with
the standard SIO (RS232C). (/O Parameters No.201 = Channel 1, No.213 = Channel 2)
[Refer to Section 5.3]
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[Setting 2] Setting of Vision System I/F Image-Capture Command Physical Output Number
[compulsory] (/O Parameters No.357)
Set the Output port number to be used as the image-capture trigger to the vision system.

I/0 Parameters No.357
Set Value=Output Port No.

[Setting 3] Setting of Vision System I/F Initializing Complete Status Physical Input Port Number
[Option] (I/O Parameters No.356)
By having I/O Parameter No.356 set, the operation complete judgment of the vision
system becomes enabled.

/\ Note :

If this parameter is used and the vision system is not switched on when SLVS command is
executed, Return Code 23 (Vision System Initializing Incomplete Error) will be issued.

I/O Parameters No.356
Set Value=Input Port No.
* Set the value to 0 when not to be used.

[Setting 4] Vision System I/F Control 1 [Option] (All-Axes Parameter No.129)
Set if the signal of rotary axis is to be reversed or not.

5. Vision System I/F Function Setting .

All-Axes Parameters No.129
Bit 20-23 Bit 12-19 Bit 4-11 Bit 0-3
Rotary Axis Correction System System System
Direction Reverse Reservation Reservation Reservation
(0 = no signal reverse
1 = signal to be reversed)
No need to No need to No need to
change change change
Set Value=0 Set Value=00 Set Value=00 Set Value=0
(Default) (Default) (Default) (Default)

- In some conditions of the setting on the vision system side or the relation between the
camera and the axis, the direction of the R ingredient to be obtained may be the opposite of
the direction that the controller defines. (Refer in the figure below.)

In such a case, reverse the sign of the R ingredient data to be obtained from the vision
system in the setting of Bit 20 to 23 in All Axes Parameter No. 129.

-
Rotary Direction

| Defined by Controller,
nnnnnnnn

Rotary Direction |
Defined by Vision |

Figure: Example When Rotary Direction Unmatched
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5.8 Vision System I/F adjustment

To make the relation to the robot coordinates and the vision system coordinates, adjustment
(calibration) of the vision system I/F is required.

The method of Vision system I/F adjustment differs depending on the vision system model and the

location of the camera installation.

If using EZ-110XL, “Simple Calibration” is available which enables you to reduce the steps of
manual adjustment of positions of the robot tool tip and the work. [Refer to Section 5.8.1 to 5.8.3]
In the case of using a vision system other than those mentioned above, refer to Section 5.8.4 or
Section 5.8.5.

/\ Precautions

1) Vision system IF adjustment puts a relation of the robot X, Y and 6 coordinates to the vision
system coordinates. It is not applied when the center of the rotation and that of the tool to
retain the work are offset.

2) Camera cannot be mounted on the robot rotation axis.

3) Make sure to execute the vision system I/F adjustment after parameter settings are
completed.

4) For absolute type actuator, execute it after the absolute reset is completed.

5) Applicable PC software is required for the vision system I/F adjustment.

6) The vision system I/F adjustment includes steps to capture images of the work piece with the
vision system. Register the work piece to the vision system in advance so it can be detected.
Also, when using a vision system other than EZ-110XL, unit conversion (from pixel to mm) is
to be conducted on the camera controller side.

7) When the coordinate system definition unit is a subject for adjustment, set the work
coordinate system number and the tool coordinate system number of the applicable unit to
“0” before performing adjustment of the vision system I/F.

8) The following parameters are updated automatically by executing the vision system I/F
adjustment. It is no need to change them manually.

All-Axes Parameters Description

Vision System I/F 1 Coordinate Datum Point
Offset X
Vision System I/F 1 Coordinate Datum Point
Offset Y
Vision System I/F 1 Coordinate Datum Point Updated
Offset Angle .

= = automatically by
V|S|qn SysterIn I/F.1.Robot leSIOI’I Mounted execution of “Vision
No.125 Z-axis Direction Vision Position Judgment System I/F
Datum
Vision System I/F 1 Control 2
Bits 8 to 11 Vision Installation Type
No.130 (= 0 (Camera being installed on a position other
than on the robot))
(=1 (Camera being installed on the robot))

No.122

No.123

No.124

adjustment”
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5.8.1 Initial Settings for Simple Calibration
(When EZ-110XL camera is used)

Conduct the initial settings following the steps below with using the Cognex Setup software (In-Sight
Explorer) or PC software for XSEL.

(Note) It is necessary to redo the initial settings (1) to (3) if the version of In-Sight Explorer is
updated.

Y% Please contact us for the files necessary for the initial settings.

[Initial Setting 1]
Copy the file “IAlClassLibrary.dll” stored in the PC software installation CD and put it into the folder
stated below:

¥Program Files¥Cognex¥In-Sight¥In-Sight Explorer *.*.*

(*.*.* indicates the software version: applied in 4.4.1)

[Initial Setting 2]
Copy the file “IAlCalib_EN.cxd” stored in the PC software installation CD and put it into the folder
stated below:

¥Program Files¥Cognex¥In-Sight¥In-Sight Explorer *.*.*¥Snippets¥EasyBuilder

(*.*.* indicates the software version: applied in 4.4.1)

[Initial Setting 3]
Start up In-Sight Explorer.

Select Options in In-Sight Explorer System Menu and tick on “Use English Symbolic Tags for
EasyBuilder” in the User Interface items.

1GJT - Standard — EasyBuilder Wiew]

System | Windowm  Help
Eﬁ Log On/Of.

7| Create Report.

# Backup..
,;'!'J Resztore..
Festare From. Ermulation User Interface
File Utilities B
Qh:lr'le To.. Image Display Language: Enelish LI
Job Wiew ¥ Use English Symbalic Tags for EazyBuilder <
5 Program Exit
Update Firmware.. Fecord Defaults I~ Lares Toohar Tons
3 Startup L T I
[®  Add Sensor/Device Ta Metwark.. USERIHET aeE W] i

Explorer Host Table.

Save Lavout Shift+F7

Options.. |::>

Restore Defaults.. ok I Gancel Gl
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[Initial Setting 4]
In this calibration, the adjustment is conducted by actually moving the work using the robot within
the image capturing range of the camera.

Therefore, it is necessary to create a program considering the method of retaining the work (gripping,
chucking, etc.). Please contact IAl for a program file you need.
Make sure to write the program for “Hold” and “Release” to the specified points.

(Note 1) The program can be edited even if the controller is not connected to the PC software

(offline).
(Note 2) Make sure to conduct the relative interlock of Hold and Release in the SEL program that
you edit.
H|:|v|&
No. (B] E |M| Cnd |and| Operand 1 | Operand 2 | Pst | Comment |
33 *::::::::::::::::::::::::::::::::::::::::::::
240 |#1 | More or less,complete hold program |
35
36 Write the program for “Hold” here
37 (Z-axis is lowered enough to hold the work.)
a8 If a sensor to judge the success/fail of the hold is to be added, add;
a9 » a command to jump to TAG 52 after success (Write GOTO 52), and
+ a command to jump to TAG 53 if fail (Write GOTO 53)
:E' (Rise of Z-axis is conducted automatically later on.)
42
43 |*T T T 7T T80 far,work hold T T T T 1
44| |# Hold success Handling
45 TAG 52
48 LET 1056 2
47 GOTO 54
48] |* Hold failure Handling
44 TAG 53
50 LET 1056 3
51 TAG 54
52
53 EDSR
54

55 tEE RS RS EE R A B EEEEEEEEEEEEEEEEEEEEEEEE LS

37

Bumes uonoun4 4/ wa)sAg UOISIA °G .



5. Vision System I/F Function Setting .

/A INTELLIGENT
ACTUATOR

38

Example 1 : When holding with grip
(grip when I/O Port 314 is ON and release when 315 is ON)
BTOF (315) «I/O Port No. (315) turns OFF
TIMW (0.1) «—Keep time for electromagnetic valve to turn OFF
BTON (314) <1/O Port No. (314) turns ON (grip)
TIMW (0.3) «Retain the gripping time
GOTO 52 «To the process for work hold success
Example 2 : When holding with an electrical gripper connectable to XSEL (connected to the
4th axis)
GRP (1000) «—Command to make only gripper available for operation
PAPR (10) (20) <«Pressing(10) : approach distance
(20) : approach speed
PUSH (30) (900) « (30) : Position number of the pressing position
(900) : Turns ON when pressing succeeded
Turns OFF when failed

GRP (111) «—Command to make all the operations available except for gripper
(900) GOTO 52 «To the process for work hold success
N (900) GOTO 53 «To the process of work hold fail
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No. [B[E[N] €nd [Cwnd| Operand 1 | Operand 2 | Pst | Comment |

Bl g==========s===s===========s==s==s==s=========

22| |*1 | More or less,complete release program |

84

85 Write the program for “Release” here

86 (Z-axis is lowered enough to hold the work.)

3 If a sensor to judge the success/fail of the release is to be added, add;
ag » a command to jump to TAG 57 after success (Write GOTO 57), and
= * a command to jump to TAG 58 if fail (Write GOTO 58)

;ﬁ (Rise of Z-axis is conducted automatically later on.)

31

92

48l |*T T T 1 TS0 far,work releaseT T T T 1T 11

4] |* Release success Handling

35 TAG 57

36 CET 1057 2

a7 GOTO 59

98| |* Release failure Handling

34 TAG 58
100 LET 1057 3
101 TAG 59
102
103 EDSR
1in4

Example 1 : When holding with grip
(grip when I/O Port 314 is ON and release when 315 is ON)
BTOF (314) —I1/O Port No. (314) turns OFF

TIMW (0.1)

«—Keep time for electromagnetic valve to turn OFF

BTON (315) «I1/O Port No. (315) turns ON (release)
TIMW (0.03) < Retain the release time
BTOF (315) «I/O Port No. (315) turns OFF

GOTO 57

«To the process of work release success

Example 2 : When holding with an electrical gripper connectable to XSEL (connected to the
4th axis)
GRP (1000) «Command to make only gripper available for operation

MOVP (30)
GRP (111)
GOTO 57

«—Position number when the gripper is open
—Command to make all the operations available except for gripper
«To the process of work release success
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5.8.2 When Camera Not Mounted on Robot
(When EZ-110XL is used)

This section explains how to setup when the camera is installed as shown in the picture below.
Conduct the home return of the incremental type robot in advance.

If the camera is to be mounted on the robot, refer to “5.8.3 When Camera Mounted on Robot”.

Camera being
mounted on a place
such as the frame

When Camera Not Mounted on Robot

[Procedure 1] Select Vision System I/F easy adjustment from the PC software.
A warning dialog box opens.

5. Vision System I/F Function Setting .

View Program Position Parameter Symbol Monitor | Controller Tool Window Help
IS #lo8] tlole] Bl @I G re

Off-line work (Port Glose)
SEL global data backup

L-p/Q All Data Backup
rogram (Remaining
Write Flash Rom

osition

hitialize Memory
Abs. Encoder Reset
Vi =

=zl Specified (MANU Mode) EI ]Twu or

arameter

yrbol

Software Reset
Error Reset

Request Drive Power Recavery
Request Release Pause

ROM version information
Control constant table management information(Z)

/\ Note :

In the case “Vision System I/F easy adjustment” is not displayed in the main menu,
check the version of the PC software and the settings of related I/O parameters.

PC software version for

Vision System I/F Adjustment /O Parameter

No.351 Bit 0-3=1

XSEL-P/Q : V7.07.08.00 or later
XSEL-R/S :V9.0.0.0 or later
TTA :V10.0.0.0 or later

MSEL-PC/PG :V12.0.0.0 or later
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[Procedure 2] Finish all operations and click “OK” button.
Vision System I/F easy adjustment window opens.

Warnine

Do right nhow terminate all operation, and execute the vision system adjustment?

'E Execute the vigion system adjustment after terminating all operation.
[J

OK

[Procedure 3] Click “OK” button.
Vision System I/F easy adjustment opens. [See the next page]

/\ Note :

If no vision system I/F number is displayed, check the parameter settings [5.7
Parameter Settings] on the controller.

/A Adjustment vision system L/F selection

Select the vision system I/F that adjusts it.

Vision System I/F m\
Set this to “1”

Vision Setup Type

(¢ The camera is wounted on & non-woving fixturE\

—
(" The camera is mounted on & moving part of the robot ~

OK Cancel I

AN\

S
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Vision System I/F easy adjustment Window

1.Vision System Setting

*SEart In-Sight Explorer (vision ‘aystem software).

Follow these steps to open the job £

{1) Go te "Epplication Steps”, "1. Start" and select "Get Conpected®

({2) Go to "Select an

ht Sensor or Emulator” and select the vision system then click "Connect"”
(3) Go to "File" — "New Job" or if the job file already exists go to "File" — "Open Job'"

*When opening an exiating job
confirm the work displ

=
oning tool setting, and inspe

an toal settings.

Fo

w these steps to diplay work in EasyB er view.

(1} Go to "Sensor™ — "Online" to set the camera off-1

e

ation Steps”, "1. Start” and select "Setc Up Image"”

"hcquire/Load Image™ and select

Trigger"™ to display the work in the EasyBuilder view.

Follow these steps to confi

re the postioning tool.

(1) ‘Go to "Application Stepa”, "2. Set Up Tooksa" and select "Locate Parth

(2) Go to "Add Tool"™ and select the "Location Tools" then click "Add"

(3) Select the work used for the calibration by

sing the "Model™ area in the EasyB
and select the wvision system viewable area b ing the "Search" area.
After both are set go to "Directions™ and click "OK"

1 areas can be transformed into & fan shape, can use zoom in/out, rotate, pan.)

Axisl Axis2 Axis3 Work Holding

o 0.000 o o

== - Work Release
+0|ee| oo so|em] Q

der view

¥ For those items pointed with a red arrow, confirm the contents or acquire the necessary values

and click the button on the right to proceed to the next one.
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[Procedure 4] Start up the Cognex Setup Software (In-Sight Explorer).
Atfter it is confirmed the software is open, click “OK” button.

mp STAXT In-Sight Explorer (vision system sofiware).

[Procedure 5] Connect the camera and conduct the settings following the instructions (1) to (3)
indicated below.
Click “OK” button.

Follow these steps to open the job file.

50 To "Applicati Steps"”, "l1. Starc" and sslscr "Ger Conngctea“

(2) Go to "Select an ight Semsor or Emulator" and select the vision system then click "Conpect”

(3) Go to "File" - "New Job" or if the job [ile already exists go to "file" - "Open Job™

Tuner op &n existing job rile, =
confirm the work display, positioning tool setting, and inspection tool settings. K
(1) In Application Step in In-Sight Explorer, select “Start” — “Get Connected”.

%8 [n-Sieht Explorer — admin — [LA1¢

b File  Edit Wiew Image £
1.8 HlS (3] % Bl
fApplication Steps

1. Start

J.?'_. Get Connected

:. | Set Up Image

2. Set Up Tools

| p Locate Part

| }',f: Inspect Part

(2) In “Select an In-Sight Sensor or Emulator”, select “ez110” and then select “Connect”.

————————{Zelect an Ih-Sight Senzor or Emulatar ————————

iz 2211011 ?agﬁz i Conrect
I Dizconnect |

| Refrazh |

] fidd |

(3) Select “New Job...” from “File” in the menu bar or “Open Job...” if there is an existing job.

*:__r:'l Eile | Edit Miew Image Senzor S
1] Mew Job. GirtN < ——
EHD _:‘; Cpen Job.. Ctr O
3 = Save Job Ctrl+3
. Save Job As. F12
:‘ Cpen [mage...
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[Procedure 6] Conduct the settings following the instructions (1) to (3) indicated below.
Click “OK” button.

Follow these steps to diplay work in EasyBuilder view.
(1) Go to "Sensor™ - "Oniine" To sec the camera off-linpe.
(2) Go to "Application Steps", "1. Start” and select "Set Up Image"
(3) Go To "Acquire/Load Image"™ and selesct "Irigger" to display the work in the EasyBuilder view. o

(1) Confirm “Online” shown at the bottom of the camera image display screen of In-Sight Explorer

and then select “Sensor” — “Online” from the menu bar.
A message box asking “Are you sure you want to go Offline?”. Click “Yes” button.

160GJT - 5 ilde

W‘ ‘System  Window  Help

[ O] Online CiF8

EI]"L Metwork Settings...

il Date/Time Settings..
Hozt Tahble..

bl @ @0 GRS I S & &

e
1
=

FTFP Settines..

ﬁ Uszer Lizt.

Digplaved Image Settings..
Job Size Limit..
Licenzing..

Reszet..

(2) Select “Start” — “Set Up Image” in Application Steps.

Sight Explarer - admin = [i
)} Filke Edit View Imaee
NG @[3 48
Eﬂpplicatiun Steps

1. Start

E'_. Get Connected |
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(3) In “Acquire/Load Image”, click “Trigger” to capture the image.

",-'ﬁ_ h—Sight - admin ¥
Q’l Eile Edit Miew Imase Senzor  System  Window  Help
NS H 3| $BBX|O R {H P oM O &I

i’_" |
sally

: Application Steps

1. Start

‘ ‘.:!'_. Get Connected ‘

;‘ lSetUpImage

2. 5et Up Tools

‘p Locate Part ‘
‘}t‘ Inzpect Part ‘

3. Configure Results

[I—
Wowse |

IU’.I‘! Communication ‘
]

B,

| fAcquire/Load Image |—

Bunies uonound /| WejsAS UOISIA °G

Camera - % Calibration Type:
Trigger Mane v
L e et TR DR e I =
| Live Video Trigeer Interval (msec) | =
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[Procedure 7] Select the necessary tools™*® from the positioning or inspection of the tool setting.

(At this stage, do not select the 1Al Robot Tool in the inspection.)

Click “OK” button.

(Note) In this manual, explains with an example of when using PatMax pattern from
the positioning tool. For other tools, refer to the instruction manual selected
from Windows start menu — Program — Cognex — In-Sight — In-Sight
Explorer*.*.* — “Document”.

'ollow these steps to configura the postioning tool.

(1) Go to "Application Staps", "2. Sec Up Tools" and =s=lect "Locate Parch"

(2) Go to "Add Tool" and select the "Location Tools®" then click "Add"

(3) Select the work used for the calibration by using the "Model"™ area in the EasyBuilder view
ard select the visior system viewable area by using the "Search" area,

After both are set go to "Directicns™ and click "CK" =
(Botk areas can be transformed into & fan shape, can use zoom ir/ouc. rotate. pan.l| K

(1) Select “Set Up Tools” — “Locate Part” in Application Steps of In-Sight Explorer.

& In-Sieht E: r ~ admin — [iz sz
~+ File Edit iew Imase §
NS H S@E e Byl
Eﬁpplication Steps

1. Start

‘ :5_. Get Connected ‘

3
g | SetUplmage ‘

2. 5et Up Tools

Q Locate Part
‘ x‘“ Inspect Part ‘

3. Configure Results

L L

(2) In “Add Tool”, select “PatMax® Pattern” — “Add”.

T&ad Tool

= £ Location Tools | Add
: ;‘J' PatMax® Pattern
&" PatMax® Patterns
o] Edee
Edee Intersection
; Elob
-/ Blobs 0-10)
'{" Ciolor Blab
- Color Blobs (1100
Gircle
,3;3: Ciampute Fixture

(3) Surround the area of the work that you wish to detect with the model area. Also, set the search
area to the desired range. Click “OK” in Usage Method.

Search area

Model area
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[Procedure 8] Now perform the settings for Inspection Tool. Follow the following instructions.
After all the settings are complete, click “OK” button.
Follow these steps to configure the inspection Tool.

nspect Part"
calibration" then click "Add"

(1) Go to "Application Steps", "2. Set Up Tools"™ and select "I

(2) Go to "Add Tool" = "IAI robot tool™ and select "IAI N poi

(3) In the EasyBuilder view, select the work used by the calibration
by elicking tha gzaaz arrew, than go to "Dirgecicona™ and slick "OXK"

{4) Go T 1 Edic" and configure the following

—"Zaxn

zal® Tag "Tocl affsctive®: ONf
-"Setting" Tag "File nanme"

"Point™: 4-16 points

"Robot IP addresa"

|Input ser value =|192.162. 72.101 of I/0 parameter No.132-135 "Lel IP Adra".)

"Robot port No."

[Input set valua = 64513 of I/O paramatexr No.148 "ILocal Dozt Ch32M.|
="Displacement 0=7" Tag "Movel.X" = "Move7.Y¥"

—"Displacemezt 2-15" Tag "Movel.X" — "MovalS,¥"

*To save the job, go to "File" - "Save Job" or "File" - "Save Job As". K

(1) In Application Steps in In-Sight Explorer, select “Set Up Tools” — “Inspect Part”.
Eﬂpplicatiun Hteps

1. Start

|
I Get Connected

-

- | Set Up Image

2. Set Up Tools

p Locate Part
x‘ Inspect Part <:I

3. Configure Results

b |
Mowe |

(2) From IAl Robot Tool in Tool Setting Inspection, select IAl N-Point Calibration and click “Add”.

{ Aidd Tool| -
F- 2 Prezence/#bzence Tools &dd
EIIJI;]] Meazurement Tools e
#-[3 Counting Tools
Elt':d Hentification Tools
EI " Geometry Toolz

- Calibration Tools

- TAL Robot Tool

<
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(3) Select the detection point set by either the positioning or the inspection tool and click “OK” in

Usage.

(Example) When the detection point is set at the center of the work with using the positioning
pattern tool PatMax, click on the cross cursor on the screen (the cursor color
changes) and click “OK”.

N\

un:}

| Directions |
Select from the available Smart Features one point by clicking
ot it If vour desired feature doesn't appear, first define it uzing

a Lacation ar Ihepection Tool and then add thiz tool and zelect
wour point.

Dnce vou have gelected the point, press the OF button and
configure the tool's parameters.

K | Cancel

LX

N

(4) In Calibration General window, confirm that Tool Enabled is On.

48

|.Generai"-_5&ttings Mave 0-7 | Move 8-15

Tool Hame ICE'l“':'_'I
Tool Enabled On *<:|
Execution Time {mz) | 0795
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(5) Set the IP address and Port Number of XSEL in the Calibration Setting Window.
Input the value set in /O Parameters No.132 to 135 for the IP address.
Input the value set in I/O Parameter No.146 for the Port Number.

(Note) The set value is displayed at the item that is currently set (it is displayed with an arrow
—) in the Vision System I/F Simple Adjustment Window in the PC software.

@ Gereral |m Move 0-7 | Move B-15

File Mame [Detault

Full Name DefaultCalb

Expart ! Export i

futo Export _J

MNumber Of Points I 4=

e |192.1 TR Input the value set in I/O Parameters No.132 to

Fezet

Robot Port Mumber |
| Reset ‘
Online Reset |
Job Load Reset

XSEL

135 in XSEL
64513 = Input the value set in I/O Parameter No.146 in

(6) Set the number of points. It should basically be 4 points, however, in the case an improvement

in the accuracy is required the number of point can be increased to 16 at the maximum.

(Allocate the points evenly as much as possible in the range that the work can be detected and
that for image capturing.)

@ Gereral |Setti'gs [Mave 0-7 |Move 8-15

File Hame

Full Hame

Export

futo Export

Mumber Of Points

|Default

DetaultCalb

e 1
| Export |

| — <,‘:|:| Input a number from 4 to 16

49
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(7) Set the amount of robot movement®™°te ' 2"2)

capturing range.

considering the set points are in the image

(Note 1) The movement is relative movement.
(Note 2) In the case the camera is mounted on the robot and the case not, the movement
directions may be opposite in up/down, right/left directions.

Example1 : Number of Calibration Points = 4 points (When Camera Not Mounted on Robot)
60mm o

i~ 7} indicates the image capturing range

_——

60mm (60 x 60mm)

Coordinates of
Vision System

In this example, select the Move tag and set the values as shown below for Move1.X to
Move3.Y in the right order.

TEdit Tool - Galb 1]

‘ mGeneraI Settines |Hove 0-7 Mave 8-15 | Point | Pixel ®| Pieel®| World ¥ | World Y | Mov or I

Paintl 0noo nooon i

Mowell ¥ | 0 |]|j[|3 ﬂ Paintl 0000 0000 a0l noon ==
Paint2 0000 nooo il

Mol I o= Paint3 0.000 0000 a1 torldy
Pairtd 0.000 0.00a 0 0.000=

Movel s I 50.000 E Points 0000 0000 il
Faintt 0000 noon 01 Movex

Maowvel.y I 0.000 E Faint? 0.000 0.00a il Do =
Pointd 0000 nooa il

Mo I D.DDDE Paintd 0000 n.ooa 01 Mavey
Point10 0000 0.000 il =

Move? | -40,000 Eﬁ Point11 0000 nooa ul
Point12 0.0oo 0000 l

Moved I -52.000 E Paint13 0000 n.ooon 0l )
Paint14 0.ooo nooo 0l Select Points

Mowedy I n.oon E Paint15 0.000 0000 il

Mowed X I 0000 E

Moved [ 0.000 = | | |

Maovel i I 0.000 E |

Maweh Y [ oo

Mowefi I 0000 = _I
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Example 2 : Number of Calibration Points = 16 points (When Camera Not Mounted on Robot)

60mm

»
»

|
0—> 00— @
@ ® ®
| @—> @—> @
Y :
B O —B< @
X

Coordinates of
Vision System

mm [ 60mm

In this example, select the Move tag and set the values as shown below for Move1.X to

Move15.Y in the right order.

ol
filoreey
Pilaree

Mowel
Move2 A
Mloeee2
floed -
Movved v
Moreed
flowed.
Mowveb s

KAd_.._CWwr

0,000 =

0,000 =

15.000 =

0.000 =

165000 =

==

15,000 =

0.000 =

0000 =4

-15.000 =

-15.000 =]

nonnn ==

F N

aGeneral Hettings |Huve =7 Mowve B3-15 4:,‘: Click here and the

boxes for Move 8-15
will appear.

1
| _: indicates the image capturing range
(60 x 60mm)
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(8) Confirm that “Default” is shown in the file name on the top of the export window.
If a different name or nothing is shown, type it manually.

B General |m [Mave 0-7 |Move 8-15

File Hame ||:"3f~5m|t < !
Full Mame DefaultCalb

Export | Export

Auto Export 7

Mumber Of Points | 4=

(9) Confirm a tick mark in the check box.
If not, put a tick mark in it.

M General |m {Mowe 0-T ' Move 8-15
File Mame ||:'EfE'M|t

Full Name DetaultCalb

Export | Export

BAuto Export J<:

Mumber Of Points I 4=

(10) Select “File” — “Save Job” or “Save Job As...” from the menu bar.
Store the created job file to the camera and PC (for backup).

%8 In-Sieht Explorer - admin - [iz_ez110_117ad

?_E'l Eile | Edit Miew Image Sensor 3
I_~| I_"] Mew Job.. Citrl+M | 1
 ap % Cpen Job Cir |+
= Save Job Ctrl+3

.IT-] Save Job A= F1z

:|;‘ Cpen Image...

p Save Image Az

5 Page Setup.  Citrl+Shift+L

_{ [ FPrint Preview.  Ctrl+Shift+P

¥ =% Print. Citr|+P

B B
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[Procedure 9] Set the vision system to the continuous capturing mode.
Select “Live Video” in Acquire/Load Image in In-Sight Explorer.
Click “OK” button.

Follow these steps Tc set the vision BYSTen TG Continuous recording.

{1) Go to "Sensox" - "Cnline" to aet the camera aff-line.

(2) Go to "Application Steps", "1. Staxt” aznd selact "Sat Up Imaga"
(3) Go to "Acquire/Load Imape" and select "Live Video" OX

er — admin - [ 0 I
a File  Edit \iew Imsse Sensor  System  indow  Help

T T IENRTEY

: Application Steps

| e

| f?_. Get Connected

;‘ I Set Up Image

2 Set Up Tools

|p Locate Part ‘
| }“\“ Inzpect Part ‘

3. Configure Results

| i[!‘ Inputs ‘
|IIIII; Outputs ‘
|IU.| Communication ‘

—| fiogu lre/ load Image|— ——JF¢

(1) Toggle button
to online/offline
— Set it to offline.

|— Live p

'u«.(H-:;{ >l Bl

Bumes uonoun4 4/ wa)sAg UOISIA °G

Rate: 100
Freeze | ER 0 Time: 0.0

Sensor

| Calibrate Image to Real World

| T Trigeer Camera v| s Calibration Type:
: - Mone - Cilazzic Origntation
Trigaer ec) =

|
Live Video (3) =ec) | 00 =
| Bo0g =

- [ 1

| Load Images from PG | Exposure (msec)
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[Procedure 10] Click “OK” button.

Fleaze esxecute the adjustment of the following

vision systems.
Vision System I/F|1 Axis X|1i
Axis ¥ |2

Axis Z|3

Vision Setup Type The camera is mounted on a moving part of the robot CK

[Procedure 11] Click “OK” button if the IP addresses of the vision system are correct.
If incorrect, set the right IP addresses to XSEL I/0O Parameters No.160 to 163.

Confirm IP address at vision system I/F connection destination (I/0 parameter No.160-163).

Vision system IP address |192.168. 72.102 Oit

[Procedure 12] Input the program number that is not used in XSEL to the forwarding program
number.
After inputting, click “OK” button.

Input the program No. for the calibration SEL program.
(Select an unused prog

Destination Program No. | 128

The programs not in use can be found with the method stated below.

From the menu of XSEL PC software, select “Program” — “Edit”.

Program Number Select Window opens. In the list, the numbers with 0 in Step
Number column are not in use. If all the lines are occupied, make a backup to the
PC temporarily to ensure an empty program field.

Program No. Select

Please Belect Program No.

No |Steps|Program Namei'

il

2 0

3 24

Not in use :

4 22 No.2 ning Steps |9897

5 74 No.9

6 40 No.10

7 i

8 24 Read

9 0

Cancel

10 0 :J
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[Procedure 13] Input the position number not in use. (Select a position number that 10 positions in
a row can be ensured.)
After inputting, click “OK” button.

Input the calibravion work position No. (10 continous posctions used).

(Select an unused r numbers)

Work posicien Ne. | 1328 20000 j%

If all the lines are occupied, make a backup to the PC temporarily to ensure an
empty program field.

[Procedure 14] (1) Please contact IAl for a program file you need.
(2) Select the file (X-SEL-P/Q: cognex_worksub.x2pg2, X-SEL-R/S:
cognex_worksub.x4pg) as the work hold/release sub-routine for the calibration
(please prepare separately) from the data downloaded in (1) in Procedure 14.
(It is necessary to create a program which suits to the work in advance. Refer to
Section 5.8.1.)

After selecting the file, click “OK” button.

gram file.

SEL program(Made by IAI)

Calibration work holding/release subroutine (Created by the customer: Refer to

[Procedure 15] Move the robot to the position where it can hold (grip) the work.
Press the “Work Holding” button in the jog movement screen shown below to hold

the work.
(Note) Watch for the interference to the peripheral equipment.

Use the operatian panel (lower part of the screen) to move The axis

and chem click the "Werk Holding” button To execute the work holding cperatics.
*Be careful of interference with rhe peripheral equipment %

Perform the moving operation with the jog buttons at the bottom of the calibration

window. Jog Speed
Servo ON Button (in common with Calibration Speed)

Bumes uonoun4 4/ wa)sAg UOISIA °G .

Axisl Axis2 Axis3 W Vel [mm/sec] 30
— — — Work Hold (Grip) ™ > = %
e e [ e [ ey e Work Release (Release) ¥ fok fsiemee | [0
Jog/inch switching / \ Acceleration Setting
(Inching operation if input except 0) Deceleration Setting
Jog operation buttons for 1st axis Jog operation buttons for 3rd axis

Jog operation buttons for 2nd axis
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[Procedure 16] Move the robot to a position out of image capturing range of the camera and click
“OK” button.
(Note) Watch for the interference to the peripheral equipment. [Refer to Procedure
15 for how to operate.]

Use the operacian panel (lower part of the screen) move the robot
en taking a picture of work.

carerul of interference wWith the peripheral eguipment.

[Procedure 17] Click the “Acquire” button to read the current robot coordinates information.
Confirm that the current coordinates are shown as the position out of image
capturing range coordinates and click “OK” button.

Acquire ccordinates at the safe position

when takiag a picture of work.

X" if you don't want to chan

usly aquired coordinates.

....... ates at safe position when taking picture of work X = {mx]

z - el Acquire | OF

[Procedure 18] With the work held on the robot, transport it to a position near the calibration start
point (point above the position 0 set in Procedure 8 (5)). Do not move the robot from
where it released the work.

Click “OK” button.

nel (lower part of the screen) to do the place

k held.

(Do not move tha xobot from the position iz which the placa was dona.)

Perform the moving operation with the jog buttons at the bottom of the calibration
window. [Refer to Procedure 15]

[Procedure 19] Click the “Acquire” button to read the current robot coordinates information.
Confirm that the coordinates where released is displayed as the coordinates for the
calibration start point.

When fine-tuning is required for the height of Z-axis for holding or that of Z-axis for
releasing, input values directly to the Z-axis boxes.
Click “OK” button.

Acguire the coordizates of the calibration scart paint.

*Only click "OK" if you don't want to ch

ge the previously aquired coordinates.

Coordinates of the calibration stazc point X =

Y=

;: ; [mm] (Work release ¢

Put values directly when a fine-tuning is
required for the Z-axis height.

(Note) Do not click the “Acquire” button if
putting the values directly.
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[Procedure 20] Perform the following settings to make the camera condition to wait for calibration
execution.
(1) Click on Live Video at “Import/Load Image” in Application Step to release the
Live Video condition.
(2) Make the camera online.
(3) Select “Finish” — “Run Job” in Application Steps.
Click “OK” button.

3.Calibzation

Use In-3ight Explorer (vision system software| to set the vision system in calibration mode.
(1)
(2)
(3)

e/Load Image” and click "Live Video" to turn off live wvideo.

o to "Rcqu

to "Semsor" - "Online" to set the camera on-line.
o to "Application Steps", "4. Finish" and select "Run Job" i%

[ ]
o

Q’_’l File Edit Miew Image Senzor  System
e H| =23 BB X | 96

I ]

3. Configure Results

M

‘JII; Outputs ‘

‘ ||Lr|! Communication ‘
1

4_ Finizh
‘ 1] Filmstrip

‘ i‘J Save Job

(1) Toggle button
to online/offline
— Set it to offline.

Bumes uonoun4 4/ wa)sAg UOISIA °G

a Fun Job Sensor IR ECUDRSY BOWNE SORET ] ! ey
O Otie _g | &2 |55 Name | Rezul | Pass |_FEiI_
B o0 Patem 2 P 00 0/0
{ Job Status | om0 X v . non nn

[Procedure 21] Click “Execute” button. The calibration starts.

A Warning : The calibration work includes the robot operation. Make sure to be away
from the robot operation range before executing the work.

Calibration starts when the "Execute" butcton is

incexrfexrenc

ratior SEL program saxecution atatus
Work holding execution atatus
Work release executicn status

520k CPEN command execution atatus
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[Procedure 22] The calibration is complete in normal condition after the adjustment of specified
point number is conducted.
Click “OK” to close the information window.

" button is clicked.
cel™ button is clicked.

starts when the
is cancelled wh

Calibration SEL program &xX&cCution =TATUS
Work holding execution status

Wozk release execution status

Execute | Cancel
ion is complece. \/Q Finish
k" when you have finished che vision I/F adjustmenc.

over" to rescart the vision system I/F adjuscment. Start over again from "i. Vision System Setting".

32¢h OPEN command execu n status

Click "Fin
Click "Star

Start over again from "2. Robot Setting". |

[Procedure 23] If desired to finish the calibration, click the “Finish” button.
If an error occurred, refer to Section 7.2 to solve the problem and retry the
calibration.

The calibration is complete.

Click "Finish" when you have finished the vision I/F adjustmenc.
Click "STarT OVer" TO XesTarT The Vision system I/F adJUSTHENT.  Scart over again from "1. Visian System Setting”.

Scarc over again from "2. Rabot Secting”.

[Procedure 24] Click the “Update” button.

Update the vision system offset value pavameter.

(Common to all axes parameter Nos.122-124,130(bit8-11)| Updi-:

[Procedure 25] After closing this window (Vision System Settings), write to the flash ROM and
reboot the system, confirm that the contents in the program numbers and the
position numbers selected in [Procedure 12] and [Procedure 13] are all cleared up.
If the data was stored in the PC temporarily, put them back to where they originally
were.

The parameter was updated, close this window.
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[Procedure 27] The window shown below will appear. Click the “Yes” button.
Confirmation window for the controller reboot appears next. Click the “Yes” button
to reboot the controller.

PG Interface Software for X-SEL{Evaluation version) [Ed

Write Flash ROM?

C Write all data areas.
(¢ Write the selection data area.

[~ Program
[~ Symbol

[V Position
[V Parameter

[T User data-hold memory

[Procedure 28] After setting the camera to offline, select the settings of In-Sight Explorer images
and set Calibration Type to Import. Select “DefaultCalib.cxd”(Note) from the
selectable file names.

Select “File” — “Save Job” or “Save Job As...” from the menu bar.

(Note) Select the file name that includes “Calib.cxd” in it that was set in [Procedure
8] (6).

: Palette

: Application Steps
’ Help |Resdls"‘l.-"0

=

& 59 50 Name | R

C- l—-ji' Pattern_1 [0
O “>Fcabl R

| i' Get Connected

4 'SetUpImage

2. Set Up Tools

| p Locate Part

(3) Select the file name + Calib.cxd

registered in calibration setting window

| X" Inzpect Part

3. Configure Results

e
|£Ir; Dutputs

| Iﬂ.llli Communication H |te: 100.0% (5/5)

— a2 R T ERETEY CRrrre : :120.3ms
—| Acquire/Load Image | | Edit Acquisition Settines | \/ | Calibrate Imae to R [l World Units|——————
Y

| Trieger Trigeer Camera - = Calibration Type: File Mame:  DefaultCaliboxd -
— Trigger Delay imsec) I DE Import Z Units: | Millimeters =
| Live Wideo | Trigeer Interval (msec) 500

(4) Select Millimeters

/\ Note :

The job file created here is for the calibration use only. It is necessary to create another
job file for the ordinary operation, or otherwise ask the distributor to create one for you.
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5.8.3 When Camera Mounted on Robot
(When EZ-110XL is used)

This section explains how to setup when the camera is installed on the camera as shown in the
picture below.

When Camera Mounted on Robot

5. Vision System I/F Function Setting .

[Procedure 1] Select Vision System I/F easy adjustment from the PC software.
A warning dialog box opens.

\iew Program Position Parameter Symbol Monitor | Controller Tool Window Help

Azls(es] o8] ololel Bl DI G2 e

=2l Specified (MANU Mode) EI ]Twu or Off-line work(Port Close)
_— SEL global data backup
IL-p/Q All Data Backup

rogramiRemaining

osition Yrite Flash Rom

arameter hi!ia!ize Memnry
yrhol Abs. Encoder Reset
Vigion System L/F adjustment
Vi m L/F ea tme:

ROM version information
Gontrol constant table management information(2)

/\ Note :

In the case “Vision System I/F easy adjustment” is not displayed in the main menu,
check the version of the PC software and the settings of related 1/0 parameters.

PC software version for

Vision System I/F Adjustment VO PEIEMDED

No.351 Bit 0-3=1

XSEL-P/Q :V7.07.08.00 or later
XSEL-R/S :V9.0.0.0 or later
TTA :V10.0.0.0 or later

MSEL-PC/PG :V12.0.0.0 or later
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[Procedure 2] Finish all operations and click “OK” button.
Vision System I/F easy adjustment window opens.

Warnineg

Do right now terminate all operation, and execute the vicion system adjustment?

'E Execute the vision system adjustment after terminating all operation.
[

[Procedure 3] Click “OK” button.
Vision System I/F easy adjustment window appears. [See the next page]

& Note :

If no vision system I/F number is displayed, check the parameter settings [5.7
Parameter Settings] on the controller.

/A Adjustment vision system L'F selection

Select the vision system I/F that adjusts it.

Vision System I/F I-l—g\
Set this to “1”

Vision Setup Type

(" The camera is mounted on a non-moving fixture

Bumes uonoun4 4/ wa)sAg UOISIA °G .

(# iThe camera is mounted on a moving part of the robot.fq-\

OK Y ! Cancel I

Activate this one.
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Vision System I/F easy adjustment Window

1.Vision System Setting

*SEart In-Sight Explorer (vision ‘aystem software).

Follow these steps to open the job £

{1) Go te "Epplication Steps”, "1. Start" and select "Get Conpected®

({2) Go to "Select an

ht Sensor or Emulator” and select the vision system then click "Connect"”
(3) Go to "File" — "New Job" or if the job file already exists go to "File" — "Open Job'"

*When opening an exiating job
confirm the work displ

=
oning tool setting, and inspe

an toal settings.

Fo

w these steps to diplay work in EasyB er view.

(1} Go to "Sensor™ — "Online" to set the camera off-1

e

ation Steps”, "1. Start” and select "Setc Up Image"”

"hcquire/Load Image™ and select

Trigger"™ to display the work in the EasyBuilder view.

Follow these steps to confi

re the postioning tool.

(1) ‘Go to "Application Stepa”, "2. Set Up Tooksa" and select "Locate Parth

(2) Go to "Add Tool"™ and select the "Location Tools" then click "Add"

(3) Select the work used for the calibration by

sing the "Model™ area in the EasyB
and select the wvision system viewable area b ing the "Search" area.
After both are set go to "Directions™ and click "OK"

1 areas can be transformed into & fan shape, can use zoom in/out, rotate, pan.)

Axisl Axis2 Axis3 Work Holding

o 0.000 o o

== - Work Release
+0|ee| oo so|em] Q

der view

¥ For those items pointed with a red arrow, confirm the contents or acquire the necessary values

and click the button on the right to proceed to the next one.
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[Procedure 4] Start up the Cognex Setup Software (In-Sight Explorer).
Atfter it is confirmed the software is open, click “OK” button.

mp STAXT In-Sight Explorer (vision system sofiware).

[Procedure 5] Connect the camera and conduct the settings following the instructions (1) to (3)
indicated below.
Click “OK” button.

Follow these steps to open the job file.

50 To "Applicati Steps"”, "l1. Starc" and sslscr "Ger Conngctea“

(2) Go to "Select an ight Semsor or Emulator" and select the vision system then click "Conpect”

(3) Go to "File" - "New Job" or if the job [ile already exists go to "file" - "Open Job™
Tuner op &n existing job rile, =
confirm the work display, positioning tool setting, and inspection tool settings. K
(1) In Application Step in In-Sight Explorer, select “Start” — “Get Connected”.

%8 [n-Sieht Explorer — admin — [LA1¢

b File  Edit Wiew Image £
1.8 HlS (3] % Bl
fApplication Steps

1. Start

J.?'_. Get Connected

:. | Set Up Image

2. Set Up Tools

| p Locate Part

| }',f: Inspect Part

(2) In “Select In-Sight Sensor or Emulator”, select “ez110” and then select “Connect’”.

| Select an I—Sight Senzor or Emulator -————————

s iz e2110 11 ?R | Gonnect i

Dizconnect

| Refrazh |

] fidd |

(3) Select “New Job...” from “File” in the menu bar or “Open Job...” if there is an existing job.

8 [—Sight Explorer — admin - [LATE0GJT - 5

E_r:'l Eile | Edit  Miew Image Senzor S
1] Hew Job. GirtN ——
EHD _:‘; Cpen Job.. Ctr O
3 = Save Job Ctrl+3
. Save Job As. F12
:‘ Cpen [mage...

63
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[Procedure 6] Conduct the settings following the instructions (1) to (3) indicated below.
Click “OK” button.

Follow these steps to diplay work in EasySuilder view.
(1) Go to "Sensor™ - "Online" to sec the camera aff-line.
(2) Go to "Application Steps", "1. Start” and select "Set Up Image"

(3) Go To "Acquire/Load Image"™ and selesct "Irigger" to display the work in the EasyBuilder view. o

(1) Confirm “Online” shown at the bottom of the camera image display screen of In-Sight Explorer
and then select “Sensor” — “Online” from the menu bar.
A message box asking “Are you sure you want to go Offline?”. Click “Yes” button.

160GJT - 5

W Sgstem Wirdiou Help

L] Online CtiFE

Eﬁ" Metwork Settings..

il Date/Time Settings..
Hozt Tahble..

e
1
=

FTFP Settines..

ﬁ Uszer Lizt.

Digplaved Image Settings..
Job Size Limit..
Licenzing..

Reszet..

(2) Select “Start” — “Set Up Image” in Application Steps.

# [—Sieht Explorer — admin - [i
} File Edit View Image
HNR=NE NS A
Eﬂpplicatiun Steps

1. Start

° | SetlpImage
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(3) In “Acquire/Load Image”, click “Trigger” to capture the image.

",-'ﬁ_ h—Sight - admin ¥
Q’l Eile Edit Miew Imase Senzor  System  Window  Help
NS H 3| $BBX|O R {H P oM O &I

i’_" |
sally

: Application Steps

1. Start

‘ ‘.:!'_. Get Connected ‘

;‘ lSetUpImage

2. 5et Up Tools

‘p Locate Part ‘
‘}t‘ Inzpect Part ‘

3. Configure Results

[I—
Wowse |

IU’.I‘! Communication ‘
]

B,

| fAcquire/Load Image |—

Bunies uonound /| WejsAS UOISIA °G

Camera - % Calibration Type:
Trigeer ¢ Mo T
L TR LR e I =
| Live Video Trigeer Interval (msec) | =
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[Procedure 7] Select the necessary tools™*® from the positioning or inspection of the tool setting.

(At this stage, do not select the 1Al Robot Tool in the inspection.)
Click “OK” button.

(Note) In this manual, explains with an example of when using PatMax pattern from
the positioning tool. For other tools, refer to the instruction manual selected
from Windows start menu — Program — Cognex — In-Sight — In-Sight

* % %

Explorer*.*.* — “Document”.

Follow these steps to configure the postioning tool.

) G0 to "Appmlication Steps", "2, Set Up Tools=" and s=lect "Locace Fart"
Go to "Add Tool" and select the "Locatien Toals" then click "Add"

Select the work used for the calibraticn by using the "Model" area in the EasyBuilder view
ard select the visior system viewable area by using the "Search" area.

After poth are set go To "Directions® and click "OX" =
(Soth aveas can be transformed into 2 fan shape, can use zpom ir/ont, roctate, pan.| ﬁ%
(1) Select “Set Up Tools” — “Locate Part” in Application Steps of In-Sight Explorer.

admin - [iz ez

e o
T} File Edit View Imsee &

NG 2 S B % El
: Application Steps

1. Start

‘ é_. Get Connected ‘

| :‘ | Set Up Image ‘

2. 5et Up Tools

Q Locate Part

‘ $ Inspect Part ‘

3. Configure Results

|

(2) In “Add Tool”, select “PatMax® Pattern” — “Add”.

| Add Tool|

= L Location Tools

‘f‘,l' PatMax® Pattern
: 5," PatMax® Patterns
| Edee
o Edee Intersection
Blob
- Blobs (1-10)
- Color Blob
- Color Blobs (1-100
gD Gircle

§, Compute Fixture

(3) Surround the area of the work that you wish to detect with the model area. Also, set the search
area to the desired range. Click “OK” in Usage Method.

Search area

Model area
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Now perform the settings for Inspection Tool. Follow the following instructions.
After all the settings are complete, click “OK” button.

[Procedure 8]

Follow these STeps To configure The inspectionr TOOl.
nspect Part"
calibration" then click "Add"

(1) Go to "Application Steps", "2. Set Up Tools"™ and select "I

(2) Go to "Add Tool" = "IAI robot tool™ and select "IAI N poi

(3) In the EasyBuilder view, select the work used by the calibration
by elicking tha gzaaz arrew, than go to "Dirgecicona™ and slick "OXK"

{4) Go T 1 Edic" and configure the following

—"Zaxn

zal® Tag "Tocl affsctive®: ONf
-"Setting" Tag "File nanme"

"Point™: 4-16 points

"Robot IP addresa"

|Input ser value =|192.162. 72.101 of I/0 parameter No.132-135 "Lel IP Adra".)
"Robot port No."

|Izmput set valua = 64513 of I/C paramatar No.14§ "ILocal Roxt Ch32".|

="Displacement 0=7" Tag "Movel.X" = "Move7.Y¥"
—"Digplacemezt 2-15" Tag "MoveI.X" - "MovelS.¥"
*To save the job, go to "File" - "Save Job" or "File" - "Save Job As".

(1) In Application Steps in In-Sight Explorer, select “Set Up Tools” — “Inspect Part”.
Eﬂpplicatiun Hteps

1. Start

|
I Get Connected

-

- | Set Up Image

2. Set Up Tools

p Locate Part

x‘ Inspect Part

<—

3. Configure Results

| i&i Inputs

318 o

(2) From IAl Robot Tool in Tool Setting Inspection, select IAl N-Point Calibration and click “Add”.

{ Aidd Tool|

- % Prezence/fbzence Tools
- Meazurement Tools

-3 Counting Tools

-t Identification Tools

" Geometry Toolz

¥

- Calibration Tools

- TAL Robot Tool

Hdd

<—
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(3) Select the detection point set by either the positioning or the inspection tool and click “OK” in
Usage.

(Example) When the detection point is set at the center of the work with using the positioning

pattern tool PatMax, click on the cross cursor on the screen (the cursor color
changes) and click “OK”.

| Directions |

Select from the available Smart Features one point by clicking
ot it If vour desired feature doesn't appear, first define it uzing

il a Location or Ingpection Tool and then add this tool and zelect
wour point.

\ Dnce vou have gelected the point, press the OF button and

configure the tool's parameters.

K | Cancel

LX

N

5. Vision System I/F Function Setting .

(4) In Calibration General window, confirm that Tool Enabled is On.

|.Generai"-_5&ttings Mave 0-7 | Move 8-15

Tool Hame ICE'l“':'_'I
Tool Enabled On <:|
Execution Time {mz) | 0795
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(5) Set the IP address and Port Number of XSEL in the Calibration Setting Window.
Input the value set in /O Parameters No.132 to 135 for the IP address.
Input the value set in I/O Parameter No.146 for the Port Number.
(Note) The set value is displayed at the item that is currently set (it is displayed with an arrow
—) in the Vision System I/F Simple Adjustment Window in the PC software.

B Gereral |m [Mave 0-7 |Move 8-15
File Name [Default
Full Name DefaultCalb
Export | Export i
Auto Export _J
Mumber Of Paints | 4=
Input the value set in I/O Parameters No.132 to

Fobot P Address  [19216801 135 in XSEL
e b | 64513 = Input the value set in I/O Parameter No.146 in

XSEL
Fezet | Reset ‘

Cnline Rezet

Job Load Reset

(6) Set the number of points. It should basically be 4 points, however, in the case an improvement
in the accuracy is required the number of point can be increased to 16 at the maximum.
(Allocate the points evenly as much as possible in the range that the work can be detected and
that for image capturing.)

M General |m {Mowe 0-7 'Move 8-15

Filz Mame |Default

Full Name DefaultCalb

Export |E::<|:|Ti

Auto Export _J

Mumber Of Pants | 4j<::|:| Input a number from 4 to 16
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(7) Set the amount of robot movement®™°te ' 2"2)

capturing range.

considering the set points are in the image

(Note 1) The movement is relative movement.
(Note 2) In the case the camera is mounted on the robot and the case not, the movement
directions may be opposite in up/down, right/left directions.

Example1 : Number of Calibration Points = 4 points (When Camera Not Mounted on Robot)
60mm o

i~ 7} indicates the image capturing range

_——

60mm (60 x 60mm)

Coordinates of
Vision System

In this example, select the Move tag and set the values as shown below for Move1.X to
Move3.Y in the right order.

TEdit Tool - Galb 1]

‘ mGeneraI Settines |Hove 0-7 Mave 8-15 | Point | Pixel ®| Pieel®| World ¥ | World Y | Mov or I

Paintl 0noo nooon i

Mowell ¥ | 0 |]|j[|3 ﬂ Paintl 0000 0000 a0l noon ==
Paint2 0000 nooo il

Mol I o= Paint3 0.000 0000 a1 torldy
Pairtd 0.000 0.00a 0 0.000=

Movel s I 50.000 E Points 0000 0000 il
Faintt 0000 noon 01 Movex

Maowvel.y I 0.000 E Faint? 0.000 0.00a il Do =
Pointd 0000 nooa il

Mo I D.DDDE Paintd 0000 n.ooa 01 Mavey
Point10 0000 0.000 il =

Move? | -40,000 Eﬁ Point11 0000 nooa ul
Point12 0.0oo 0000 l

Moved I -52.000 E Paint13 0000 n.ooon 0l )
Paint14 0.ooo nooo 0l Select Points

Mowedy I n.oon E Paint15 0.000 0000 il

Mowed X I 0000 E

Moved [ 0.000 = | | |

Maovel i I 0.000 E |

Maweh Y [ oo

Mowefi I 0000 = _I
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Example 2 : Number of Calibration Points = 16 points (When Camera Not Mounted on Robot)

60mm

»
»

|
0—> 00— @
@ ® ®
| @—> @—> @
Y :
B O —B< @
X

Coordinates of
Vision System

mm [ 60mm

In this example, select the Move tag and set the values as shown below for Move1.X to

Move15.Y in the right order.

Moreell
Poreel
Poree

Mowel.
MowveZ s
Mloee2
foweid =
Mowvedy
Moreed
Mowed.'y
Mowvebix

KA_.._Cs

0,000 =

o000 =

15000 =

0,000 =

15000 =]

==

15,000 =

0000 =

=

-15.000 =

-15000 =]

rnnn ==

F N

aGeneraI Settings |Hu1|re =7 ' Mave 8-1 52:,‘: Click here and the

boxes for Move 8-15
will appear.

1
| _: indicates the image capturing range
(60 x 60mm)
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(8) Confirm that “Default” is shown in the file name on the top of the export window.
If a different name or nothing is shown, type it manually.

B General |m [Mave 0-7 |Move 8-15

File Mame |Detault < '
Full Mame DetaultCalb

Expart | Expart

Auto Export 7

Mumber Of Points | 4=

(9) Confirm a tick mark in the check box.
If not, put a tick mark in it.

M General |m {Mowe 0-T ' Move 8-15
File Mame ||:'EfE'M|t

Full Name DetaultCalb

Export | Export

fiuto Export J<: |
Mumber Of Points I 4=

(10) Select “File” — “Save Job” or “Save Job As...” from the menu bar.
Store the created job file to the camera and PC (for backup).

#8 In-Sieht Explarer — admin ~ [iz 221101178

9}1 Eile | Edit “iew Image Sensor S
: Y L] Hew Job. Cirl+N - ||
iﬂp _:’; Cpen Jaob Ctrl+0
| Have Jab Ctrl+s

17-] Save Job s F12

:I‘ Cpen Image...

y Save Image A=z

= Page Setup.  CirlShift+l

_{ [ Frint Preview. Ctri+shift+P

=% Print. Cirl+P

B B
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[Procedure 9] Set the vision system to the continuous capturing mode.
Select “Live Video” in Acquire/Load Image in In-Sight Explorer.
Click “OK” button.

Follow these steps Tc set the vision BYSTen TG Continuous recording.

{1) Go to "Sensox" - "Cnline" to aet the camera aff-line.

(2) Go to "Application Steps", "1. Staxt” aznd selact "Sat Up Imaga"
O

(3) Go to "Acquire/Load Imape" and select "Live Video"

Q’l File  Edit Miew Imaee Sensor  Swystem  Window  Help
e H S8R X0~ 4 44 » W bl © WO

: Application Steps

SRR . [z

I .

| :?_. Get Connected

:‘ ISetUpImage

2. Set Up Tools

‘p Lacate Part ‘
‘ K"‘ Inzpect Part ‘

3. Configure Results

‘l&l‘ Inputs ‘

(1) Toggle button
to online/offline
— Set it to offline.

Bumes uonoun4 4/ wa)sAg UOISIA °G

‘EIII; Cutputs ‘ —
E i g I H K >l
ommunication Rate: 100
Sensor Frecze | 0} f | fime:0.0
—| Acqwre/Load Image [— %I Edit Acquigition Settings | | Galibrate Image to Real Warld
R Trieeer [Camera - 21 ||| Galibration Type:
TTEETT (3) = | B00=
| Load Images from PG | Exposure (meec) | B0 =]
——— & FRTCIES
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[Procedure 10] Click “OK” button.

Please execute the adjustment of the following
vision systems.
Vision Syscem I/F |1 Axis X |1
Axis ¥ |2
Axis Z |3

Vision Setup Type The camera is mounted on a moving part of the robot %

[Procedure 11] Click the “OK” button if the IP addresses of the vision system are correct.
If incorrect, set the right IP addresses to XSEL I/O Parameters No.160 to 163.

Confirm IP address at vision system I/F connection destination (I/0 parameter No.160-163).

Vision system IP address |192.168. 72.102 I‘%

[Procedure 12] Input the program number that is not used in XSEL to the forwarding program
number.
After inputting, click “OK” button.

Input the program No. for the calibration SEL program.
(Select an unused prog

Destination Program No. | 122 j%

The programs not in use can be found with the method stated below.

From the menu of XSEL PC software, select “Program” — “Edit”.

Program Number Select Window opens. In the list, the numbers with 0 in Step
Number column are not in use. If all the lines are occupied, make a backup to the
PC temporarily to ensure an empty program field.

Program No. Select

Please Belect Program No.

No |Steps|Program Namei'

ke Not in use
22 No.2 ning 3Steps |9897

74 No.9
40 No.10

24 Read

Wl lo|(~J|m || L |[DN)|

Cancel

=
o
=
I
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[Procedure 13] Input the position number not in use. (Select a position number that 10 positions in
a row can be ensured.)
After inputting, click “OK” button.

Input the calibravion work position No. (10 continous posctions used).

(Select an unused r numbers)

Work position Na. 999 20000 AK

If all the lines are occupied, make a backup to the PC temporarily to ensure an
empty program field.

[Procedure 14] (1) Please contact IAl for a program file you need.
(2) Select the file (X-SEL-P/Q: cognex_worksub.x2pg2, X-SEL-R/S:
cognex_worksub.x4pg) as the work hold/release sub-routine for the calibration
(please prepare separately) from the data downloaded in (1) in Procedure 14.
(It is necessary to create a program which suits to the work in advance. Refer to
Section 5.8.1.)
After selecting the file, click “OK” button.

librat E am e.

Calibration work holding/release subroutine (Created by the customer: Refer go

[Procedure 15] Move the robot to the position where it can hold (grip) the work.
Press the “Work Holding” button in the jog movement screen shown below to hold
the work.
(Note) Watch for the interference to the peripheral equipment.

Perform the moving operation with the jog buttons at the bottom of the calibration

window. Jog Speed
Servo ON Button (in common with Calibration Speed)

Axisl ‘ Axiz2 [ Rxi=3 |

Bumes uonoun4 4/ wa)sAg UOISIA °G .

5. 000 Work Hold (Grip) >
<+ = en] e em] 2w Work Release (Release)_’
Jog/inch switching / Acceleration Setting
(Inching operation if input except 0) Deceleration Setting
Jog operation buttons for 1st axis Jog operation buttons for 3rd axis

Jog operation buttons for 2nd axis
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[Procedure 16] With the work held on the robot, transport it to a position near the calibration start
point (point above the position 0 set in Procedure 8 (5)).
Keep the work at the height of Z-axis where it is to be released. (Keep the work with
being held.)
Click “OK” button.

Use the operation panel (lower part of creen) to move the rocbot to the workplace posicion.

Perform the moving operation with the jog buttons at the bottom of the calibration
window. [Refer to Procedure 15]
(Note) Watch for the interference to the peripheral equipment.

[Procedure 17] Click the “Acquire” button to read the current robot coordinates.
Confirm that the current coordinates are displayed as the work placing position
coordinates and click the “OK” button.

he previously aquired coordinates.

s at workplace position [mm}

[Procedure 18] Click the “Work Release” button to release the work.
Click “OK” button.

Click the "Work Release™ button to exec

he work release operation.

[Procedure 19] Move the robot to a point near the calibration start point set in Procedure 8 (5)
where the work can be captured.
Click “OK” button.

[Procedure 20] Click the “Acquire” button to read the current robot coordinates.
Confirm the current coordinates are displayed at the image capturing start point
coordinates and click the “OK” button.

Acquire the coordinates of the picture taking start point.
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[Procedure 21] Perform the following settings to make the camera condition to wait for calibration
execution.
(1) Click on Live Video at “Import/Load Image” in Application Step to release the
Live Video condition.
(2) Make the camera online.
(3) Select “Finish” — “Run Job” in Application Steps.
Click “OK” button.

3.calibzation

Use In-3ight Explorer (vision system software| to set the vision system in calibration mode.

e/Load Image” and click "Live Video" to turn off live wvideo.

(1) Go to "Rcqu

(2) Go to "Semsor" - "Online" to set the camera on-line.
(3) Go to "Appiication Steps™, "4. Finish™ and select "Run Job" %

System
e H| =3 B X 00

i

P H b & [Eh

Eﬁpplication Steps lette
| & | b ' Rest
‘ p Locate Part | ——7
R, 8 L
Clutput:

‘ i{"' Inzpect Part |

3. Configure Results

|}I£ Inputs |
‘;I& Outputs |
‘ I‘Lﬂj Communication |

4. Finizh

‘ .:J: Filrnztrip
‘ fli. Save Job

(1) Toggle button
to online/offline
— Set it to offline.

Bumes uonoun4 4/ wa)sAg UOISIA °G

DHunJob Sensor [ ERRNSY MO SONETD I Bl Sy
O e _g | &2 5| Mame | Result | Pass |_FEiI_
@ o0 Paten 2 P 00 0/0
{ Job Status | o XA o non nn

[Procedure 22] Click “Execute” button. The calibration starts.

/N Warning :The calibration work includes the robot operation. Make sure to be away
from the robot operation range before executing the work.

Calibration STAIXTS when The "Exacute” button is olicked.
ation is cancelled when the "Cancel”™ button is clicked.

of interference th the a 2nt

Calibravion SEL program execution atatus
Work holding execution atatus
Work release execution starus

520k CPEN command execution atatus

77



5. Vision System I/F Function Setting .

/A INTELLIGENT
ACTUATOR

[Procedure 23] The calibration is complete in normal condition after the adjustment of specified
point number is conducted.
Click “OK” to close the information window.

" button is clicked.
cel™ button is clicked.

starts when the
is cancelled wh

Calibration SEL program &xX&cCution =TATUS
Work holding execution status

Wozk release execution status

Execute | Cancel
ion is complece. VQ Finish
h" when you have finished the vision I/F adjustment.

over" to rescart the vision system I/F adjuscment. Start over again from "i. Vision System Setting".

32¢h OPEN command execu n status

Click "Fin
Click "Star

Start over again from "2. Robot Setting". |

[Procedure 24] If desired to finish the calibration, click the “Finish” button.
If an error occurred, refer to Section 7.2 to solve the problem and retry the
calibration.

The calibration is complete.

Click "Finish" wher you have finished the vision I/F adjustmenc.
Click "STArt OVer" TO IesSTarT The Visi0n system I/F adJUSTHENT.  Scartc over again from "i. Vision System Secting”.

Scarc over again from "2. Robot Secting.

[Procedure 25] Click the “Update” button.

Update the vision aystem offaec value parameter,

(Common ta all axes parameter Nos.122-125,130(bicB-11)) Upd

[Procedure 26] After closing this window (Vision System Settings), write to the flash ROM and
reboot the system, confirm that the contents in the program numbers and the
position numbers selected in [Procedure 12] and [Procedure 13] are all cleared up.
If the data was stored in the PC temporarily, put them back to where they originally
were.

The parameter was updated, close this window.
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[Procedure 28] The window shown below will appear. Click the “Yes” button.
Confirmation window for the controller reboot appears next. Click the “Yes” button
to reboot the controller.

PG Interface Software for X-SEL{Evaluation version) [Ed

Write Flash ROM?

C Write all data areas.
(¢ Write the selection data area.

[~ Program
[~ Symbol

[V Position
[V Parameter

[T User data-hold memory

[Procedure 29] After setting the camera to offline, select the settings of In-Sight Explorer images
and set Calibration Type to Import. Select “DefaultCalib.cxd”™* from the selectable
file names.

Select “File” — “Save Job” or “Save Job As...” from the menu bar.

(Note) Select the file name that includes “Calib.cxd” in it that was set in
[Procedure 8] (6).

: Palette
Help |F|esd|s"‘l.-"0

: Application Steps

&= 5 Name | B

C- l—-ji' Pattern_1 [0
0 “>i@dcabl  P:

| :?;’ Get Connected

4 'SetUpImage

2. Set Up Tools

|p Lot (3) Select the file name + Calib.cxd

registered in calibration setting window

| x‘ Inzpect Part |

3. Configure Results

L e |
|£I[; Dutputs |

| IeJ.III\ Communication ‘ H hte: 100.0% (5/5)

- T T RS [ : _E: 120.3ms
—| Acquire/Load Image _ ines | \/ | Calibrate Imags to FA hits

% v ¥ Y
| T Trigeer CGamera - = Galibration Type: File Mame:  DefaultGCaliboxd -
tigeer
Trigger Delay (maec) I DE liyport & Unitz: | Millimeters -
| Live Video Trigeer Interval (msec) 500 ﬁ

(4) Select Millimeters

/\ Note :

The job file created here is for the calibration use only. It is necessary to create another
job file for the ordinary operation, or otherwise ask the distributor to create one for you.
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5.8.4 \When Camera Not Mounted on Robot
(When camera other than EZ-110XL is used)

This section explains how to setup when the camera is installed as shown in the picture below.
If the camera is to be mounted on the robot, refer to “5.8.5 When Camera Mounted on Robot”.

5. Vision System I/F Function Setting .

A warning dialog box opens.

Camera being
mounted on a place
such as the frame

When Camera Not Mounted on Robot

[Procedure 1] Select Vision System I/F adjustment from the PC software.

/\ Note :

If “Vision System I/F adjustment” is not shown in the main menu, check the version of
PC software or the related 1/O parameter settings.

PC Software Version Capable for Vision
System I/F adjustment

I/O Parameter

XSEL-P/Q : V7.06.08.00 or later
XSEL-R/S :V9.0.0.0 or later
TTA :V10.0.0.0 or later

MSEL-PC/PG :V12.0.0.0 or later

No.351 Bit 0-3=1

File Edit Miew Program Position Parameter Symbol Monitor | Controller  Tool  Window  Help

=|m| 8|78 o8 ¢lela] B B0
j ITWD or

ISafEty Vel Specified(MANU Mode)

=

=-f) Z-SEL-P/Q
2] Progrsm (Remaining
f Position
E& Parameter
w5 sybol

80

Reconnect
Change Baud Rate
Off-line work (Port Glose) j
- v

SEL global data backup

All Data Backup

Write Flash Rom
Thitialize Memary

fAbs. Encoder Reset

m L/F adjustment

Software Reset
Error Reset

Request Drive Power Recovery
Request Relsase Pauze

ROM version information
Control constant table management information(Z)
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[Procedure 2] Finish all operations and click “OK” button.
Adjustment vision system I/F selection window appears.

Warning B

] Execute the vizion system adjustment after terminating all operation
. Da right now terminate all operation, and execute the vizion system adjustment?

OI{‘._‘ ! [ Cancel 7%
\

Y

[Procedure 3] Click “OK” button.
Vision System I/F adjustment window opens. [See the next page]

/\ Note :

If no vision system I/F number is displayed, check the parameter settings [5.7
Parameter Settings] on the controller.

ZA ddjustment vis

Select the wision system I/F that adjusts it.

*Check the check box when the wision
System s helng set up by ithe robhotl

Vision System IfF ! | [ Robot fixation

Eneel |
| Set this to “1”

Do not check
in this box

81
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[Procedure 4] Confirm that the vision system is installed within the range of the robot operation
and click “OK” button.

Vigion System IFF adjustment

o [ s _w |
[ eoool[ [ o.ooo[ [ o.000
solen] sulen] soleo
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[Procedure 5] Click “OK” button.

[Procedure 6] Set a work piece in the range of robot operation and also the bottom left (refer to the
diagram below) of the image capture range.
After the setting is complete, click “OK” button.

There will be 2 times that the image capturing is required in the vision system I/F adjustment
procedure. Set the work piece within the image capture range considering it is placed as far
as possible from the camera as shown in the following diagram.

Bunies uonound /| WejsAS UOISIA °G .

Y-axis .
Camera View Range
b ;
' |
i :
i Camera :
S | |
1in '
= | |
2 | Work |
} <— Work piece location |
| __forthefrstshot |
[ Actuator — X-axis
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[Procedure 7] Capture an image of the work piece and input the vision system coordinates (X
coordinate and Y coordinate) detected on the vision system side. After inputting,

click “OK” button.

Tt takes pictire of suork; sldovisinn system sice
vizion system offset value calculation reference

point 1 Please input Z/Y.

» Vision =system side vision systemn offset value

gaictlation reference N it 1

[ 200,000 | fram
[ 100,000 | free

EK

[Procedure 8] Match a tool head to the detection reference point.

Click “OK” button.

‘ Match a tool head to the detection reference point. QK !

Work

Detection reference point is a point (position)
that is output as the work coordinates values
when the work piece is detected on the vision
system side.

[Reference]

(=
-

It will be able to make the variance small if putting up a needle on the detection reference
point on the work piece and have a sharp tip on the tool.

84
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[Procedure 9] Click “Acquire” button.
The current robot coordinates (X coordinate and Y coordinate) are acquired.

[Procedure 10] Set a work piece in the range of robot operation and also the top right (refer to the
diagram below) of the image capture range, and then click “OK” button.

Bumes uonoun4 4/| weysAg UoISIA G .

Y-axis _
Camera View Range
T i Work |
|
| <+ Work piece position
| | of 2nd shot image (after moved)
| Camera |
|
i :
5 | Move the vi/ork piece
3 | Work |
Q RN |
< | —|_<— Work piece position !
| ______of 1stshotimage (bgfore moved)
[ Actuator — X-axis
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[Procedure 11] Capture an image of the work piece and input the vision system coordinates (X
coordinate and Y coordinate) detected on the vision system side. After inputting,
click “Acquire” button.

400.000
300.000

[Procedure 12] Match a tool head to the detection reference point.
Click “OK” button.

[Procedure 13] Click “Acquire” button.
The current robot coordinates (X coordinate and Y coordinate) are acquired.

|

[Procedure 14] Click “Calc.” button.
The result of the vision system offset value calculation is displayed.
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[Procedure 15] Click “Update” button.
Parameters related to the vision system I/F to be adjusted will be updated.

Update the vision system offset value parameter.

(Common to all axes parameter Nos.122-125,130(bit8-11)) m‘:‘: !

[Procedure 16] Close the window by clicking the “x” button on the top right corner of the window.

Vizion System IYF adjustment

[Procedure 17] If the vision system adjustment is implemented, the following dialog box appears
after Vision System I/F adjustment window is closed. Click “Yes” button.

PG Intertace Software for X—5EL

o @

[ RN<UN<IN B}

[Procedure 18] A confirmation dialog box appears after the flash ROM writing is complete. Click
“Yes” button.

Confirmation

87
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5.8.5 When Camera Mounted on Robot
(When camera other than EZ-110XL is used)

This section explains how to setup when the camera is installed on the camera as shown in the
picture below.

When Camera Mounted on Robot

[Procedure 1] Open the Vision System I/F adjustment window from the PC software.
A warning dialog box opens.

& Note :

If “Vision System I/F adjustment” is not shown in the main menu, check the version of
PC software or the related 1/O parameter settings.

PC Software Version Capable for Vision
System I/F adjustment /G Parameter
XSEL-P/Q  :V7.06.08.00 or later No.351 Bit 0-3=1
XSEL-R/S :V9.0.0.0 or later
TTA :V10.0.0.0 or later
MSEL-PC/PG :V12.0.0.0 or later

=(u| SlsmE sl ololel B SO 52T e

j ITwa = Off-line wark (Port Glose) j
SEL global data backup

IS&fEty Vel Specified(MANU Mode)

]

=-£ Z-SEL-P/Q

B R All Data Backup
[+ Prograw (Remaining =

g Position ‘Write Flash Rom
@& Parameter Thitialize Memory

w55 Synbol Abs. Encoder Reset

stem I'F adjustment

Software Beset
Error Reset

Request Drive Power Recovery
Request Release Pause

ROM wersion infor mation
Contral constant table management information(Z)
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[Procedure 2] Finish all operations and click “OK” button.
Adjustment vision system I/F selection window appears.

Warning B

] Execute the vizion system adjustment after terminating all operation
. Da right now terminate all operation, and execute the vizion system adjustment?

\ é

™~

[Procedure 3] Place a tick mark on the check box beside “Robot fixation” and click “OK” button.

Vision System I/F adjustment window opens.

/\ Note :

If no vision system I/F number is displayed, check the parameter settings [5.7
Parameter Settings] on the controller.

#4 fduztment vis

Jelect the wision system I/F that adjusts it.

B S & alalal (el oerel (2 JamBRi ek al Soll at = LGS i)
Sy¥stem 1= being set ap bgr the robot.

Yigion System L/iE i i ot
b i |1 v ¥ Fohot fl:-ninzluzz(r:|_‘,b
/ Cancel |
Set this to “1”
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[Procedure 4] Confirm the vision system is installed on the camera and click “OK” button.
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[Procedure 5] Click “OK” button.

[Procedure 6] Move the robot to a position closest to the origin within the operation range. Set the
work piece on the top left corner of the image capture range. Click “OK” button after
the setting is complete.

Actuator

1

Camera View Range
for 1st Shot Image

[ Actuator —p X_axi S

[Procedure 7] Click “Acquire” button.
The current robot coordinates (X, Y and Z coordinates) are acquired.
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[Procedure 8] Capture an image of the work piece and input the vision system coordinates (X
coordinate and Y coordinate) detected on the vision system side. After inputting,
click “OK” button.

[Procedure 9] Move the robot so the work piece is placed on the bottom right corner of the image
capture range.
Click “OK” button after it is moved.

5. Vision System I/F Function Setting .

Y-aXiS Camera View Range
A for 2nd Shot Image
Camera

Camera View Range
for 1st Shot Image

-r——_—————ty_ e —— —

| Work 1: O )

| |

| J/

| |

! Camey ! )

I ! T r 0=

| B |

| X Move |, 5

I )} the | +=

| Robot |! 8

| =

| 1 Q

| 1<C

(I S !

Actuator — X-axis

Work Position in Work Position in
Camera View Range Camera View Range
for 1st Shot for 2nd Shot

Work piece is not to be
physically moved.
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[Procedure 10] Click “Acquire” button.
The current robot coordinates (X coordinate and Y coordinate) are acquired.

|
-

[Procedure 11] Capture an image of the work piece and input the vision system coordinates (X
coordinate and Y coordinate) detected on the vision system side. After inputting,
click “OK” button.

||

[Procedure 12] Match a tool head to the detection reference point. [Refer to [Procedure 8] in
Section 5.8.4] Click “OK” button.

Bunies uonound /| WejsAS UOISIA °G .

[Procedure 13] Click “Acquire” button.
The current robot coordinates (X coordinate and Y coordinate) are acquired.

[Procedure 14] Click “Calc.” button.
The result of the vision system offset value calculation is displayed.
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[Procedure 15] Click “Update” button.
Parameters related to the vision system I/F to be adjusted will be updated.

Updnte the vision system offset value parameter.

(Common to all axes parameter Nos.122-125,130(bit8-11)) m‘f: !

[Procedure 16] Close the window by clicking the “x” button on the top right corner of the window.

on Svetem IFF adjustment

[Procedure 17] If the vision system adjustment is implemented, the following dialog box appears
after Vision System I/F adjustment window is closed. Click “Yes” button.

PG Interface Software for X-SEL

o .

LI < <IN i |

[Procedure 18] A confirmation dialog box appears after the flash ROM writing is complete. Click
“Yes” button.

Confirmation

L2
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5.9  Variance Adjustment

Perform the following procedure if the robot is OFF the position in large amount after the movement
to the point above the work piece, and then reboot the system.

1) Set the work piece and perform an operation.

2) Stop the operation once the robot reaches the point above the work piece (Input ABPG
Command after the command to move above the work piece to stop the program), and
measure the distance variance in X-axis and Y-axis directions from the datum point on the work
piece to the robot (and write the values down).

Distance variance [ S
inY-axis = okl

3) Rotate the work piece in 90° from the posture in Step 1) and execute an operation.

4) Stop the operation once the robot reaches the point above the work piece and measure the
distance variance in X-axis and Y-axis directions from the datum point on the work piece to the
robot (and write the values down).

Distance variance
in X-axis
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5) Rotate the work piece in 180° from the posture in Step 1) and execute an operation.

6) Stop the operation once the robot reaches the point above the work piece and measure the
distance variance in X-axis and Y-axis directions from the datum point on the work piece to the
robot (and write the values down).

7) Draw a circle that goes through the points of the values noted in Steps 1) to 6) an find the
center of the circle.
It will be very easy if using CAD.

8) Figure out the difference [mm] from the origin to the center of the circle in X-axis direction and
Y-axis direction of the robot coordinates.

O, A and O are the points of variance
obtained in Steps 1) to 3).

9) Put the value figured in Step 8) multiplied by 1000 in the parameter.
X-axes :All-Axes Parameters No.126
Y-axes :All-Axes Parameters No.127

10)Rotation axis adjustment is to be conducted by putting values to the following parameters.
Rotation axis : All-Axes Parameters No.128
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6. Program Construction for Operation

6.1 SEL Command

Vision System I/F Function supports 2 types of the dedicated SEL commands listed below.

SEL Command Description
SLVS Selects Vision System I/F to be used
GTVD Acquires the captured image data (Stores the work data to the
variables and positions)

* [XSEL-P/Q]

Applicable PC soft version

: V7.06.08.00 or later (Except for Cognex In-Sight EZ110)

Applicable PC soft version: V7.07.08.00 or later (For EZ-110XL)

[XSEL-R/S]
Applicable PC soft version: V9.0.0.0 or later

[TTA]

Applicable PC soft version

[MSEL]
Applicable PC soft version

6.1.1

OSLVS (Select Vision System)

:V10.0.0.0 or later

:V12.0.0.0 or later

SLVS (Select Vision System I/F) Command

Command and Declaration

ixg):;:?: Input Condition Output section
(LD,A,0,AB,0OB) (/O - Flag) SOUIEITIENE Operation 1 Operation 2 (Output * Flag)
T Declaration
Free Free SLVS Select Vision (Timeout time) CcC
System I/F

[Function] Select whether using Vision System I/F in this command (GTVD Command).

Operation 1 : Select Vision System I/F

0 : To use Vision System I/F

1 : Not to use Vision System I/F

Operation 2 : Operation 1=Invalid when set to “0”.----- Prohibited

Operation 1=Except for “0”

----- Timeout time (sec) when GTVD Command is
executed
The setting range for the timeout time is from
0.01 to 99.00 sec.
When no indication (Operation 2 = blank) is
defined, the timeout setting is not established
and is set to no limitation.
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e Return Code in SLVS Command (Variable 99 (Local Space))
The result in SLVS execution is stored in Variable 99 as a return code.

* No return code will be obtained (no change will occur to Variable 99) when Operation 1=0.

* The return codes not listed below are in common with OPEN Command (for Ethernet
connection). Refer to “OPEN Command” in EtherNet Instruction Manual provided
separately.

0 : Completed in normal condition

1 : Timeout
(Related Parameters: 1/0 Parameter No.127, Network Attribute 8, Bits 0 to 7)

2 : Timer cancelled (condition that the waiting status is cancelled by TIMC Command)
6 : Task Complete (Program complete request, etc.) (Unable to identify from SEL
Command)

23: Vision System Initializing Incomplete Error

/\ Note :

¢ SLVS and GTVD Commands can be executed only on the same program (task).

¢ Executing SLVS Command with Operation 1 = 1 is indicated opens the communication
channel that is specified in 1/0 Parameter No.351, Bits 4 to 7.
And also, executing SLVS Command with Operation 1 = 0 is indicated closes the
communication channel that is specified in I/O Parameter No.351, Bits 4 to 7.

¢ When the Vision System I/F is used with Ethernet, message communication attribute is fixed

to client.
[Example 1]
SLVS 1 Select Vision System I/F Usage
(GTVD Command Timeout Value = None)
SLVS 0 Cancel Vision System I/F Selection
[Example 2]
SLVS 1 60 Select Vision System I/F Usage

(GTVD Command Timeout Value = 60sec is indicated)

SLVS 0 Cancel Vision System I/F Selection
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6.1.2 GTVD (Vision System I/F Image-Capture Data Acquirement) Command

@GTVD (Get Vision Data)

Command and Declaration

E;?:;Ei:: Input Condition Output section
(LD,A,0,AB,0OB) e Fee) CoDr:éT:rr;?i::d Operation 1 Operation 2 (Output « Flag)
E N. Cnd Cmnd Operand 1 Operand 2 Pst
Free Free GTVD Capturlng Trl_gger Variable No. CcC
Classification

[Function] This outputs the image-capture command to the Vision System I/F selected by SLVS
Command and stores the received image data to the variables and indicated data.
With one time of execution of this command, one image data can be obtained.

Operation 1 : Capturing Trigger Classification

1: Immediate Image-Capture Command Output

2 : Image-Capture Command Input when Image-Capture Trigger Port
(Input Port and Flag) is on
(When conducting capturing image command with the detection

sensor input, etc.)

Operation 2 : Variable No.M ")

[T ]

Assuming the variable number set in Operation 2 is “n”, set the following
contents to the continuous 8 variables after “n”.

Variable No.n

Variable No.n+1 :

Variable No.n+2

Variable No.n+3 :

Variable No.n+4 :

Variable No.n+5 :
Variable No.n+6 :
Variable No.n+7 :

: Top data number for image data work coordinates

storage N ¥

Variable number for image data work attribute storage

[Note] Make sure the continuous 12 variables after the
top variable number are not in use. "*¢?

: Variable number for image data work quantity storage

Image-capture trigger input port number / global flags
number (Valid only when Operation 1 = 2 is input)

Data type for image data work quantity storage
0 : Position data

1 : Work coordinate system offset data
Reserved (to be fixed to 0)

Reserved (to be fixed to 0)

Reserved (to be fixed to 0)

(Note 4)
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Select from the range of integral variables in the local or global field.

Local field :11t0 91, 1001 to 1092

Global field : 200 to 292, 1200 to 1292

Select from the range of integral variables in the local or global field.
Local field :1to 87,1001 to 1088

Global field : 200 to 288, 1200 to 1288

The variable set to this data number should be as shown below in response
to the indication of Variable No. n+4.
Variable No.n+4 = 0 : Top position No.
1st to 12nd---Center of Work Piece Gravity Posiiton 1 to 12
1 : Top work coordinate system No.
No. 110 12 ...1 to 12 sets of center of work piece gravity offset

(Note) In either case, confirm 12 sets of data from the top data number are kept
unused in a row.

Supported only by TTA or MSEL-PC/PG Application V2.00 and later

@®Return Code in GTVD Command (Variable 99 (Local Space))
The result in GTVD execution is stored in Variable 99 as a return code.

100

0 : Completed in normal condition

A W N -

: Work Information Acquirement WAIT Timeout
: GTVD Timer cancelled (condition that the waiting status is cancelled by TIMC Command)
: Vision System Unset Detection (SLVS Command not executed, etc.))

: Work Detection Cancel Status Detection (errors, etc.)
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/\ Note :

SLVS and GTVD Commands can be executed only on the same program (task)
Receivable communication formats can be switched in 1/O Parameter No.352, Bits 0 to 7.

The system is capable to obtain the work data (coordinates and attributes) of 12 work pieces
in 1 shot of image capturing.

Error No.417 is issued when 13 or more work pieces are detected in 1 shot, and “4: Work
Detection Cancel Status Detection (error, etc.)” is set to the return code.

For the specified vision systems, the maximum value may differ. [Refer to the cautions for
use at the beginning of this manual.]

Error No.416 (Received Message Error) is issued when there is an error in the received
message during SLVS Command execution.

Check the communication format selection parameter (/O Parameter No.352 or Bits 0 to 7)
settings and the output communication format on Vision System side.

There will be no change in the variables for work attribute storage and the position data when
the quantity of detected work piece in the received image data is 0. Check the value of the
integer variable for the image-capturing data work number storage, and have a treatment.

It is prohibited to capture an image during the movement of the robot if the camera is
mounted on the robot.

Make sure to capture an image in the stop condition.

An accurate work data cannot be acquired if a capturing is conducted during the robot
movement.

Positions of the coordinate system definition unit axes when the data classification for
capturing data storage is indicated as the position data. The data will be converted to the
position on the work coordinate system that has been selected while this command is
executed.

When the data classification for capturing data storage is indicated as the work coordinate
system offset data, “Error No. B73 Coordinate System Data Change Forbidden during Servo
in Use Error” will occur if the applicable axis is in operation when this command is executed.

When the data classification for capturing data storage is indicated as the work coordinate
system offset data, the result will be set in the offset data of the coordinate system definition
unit X, Y and R-axes related to the vision system X, Y and R-axes in “All Axes Parameter No.
121 Vision System I/F 1 Coordinate Axes Definition”.
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GTvD| 1or2 | n |

102

Variable

No. Variable

n | a 4{ *1) \ No
ntl | b b | Work 1 attribute
nt2 | c Variable b+1 | Work 2 attribute
n+3 | d No. : :
ntd | e ¢ |Quantity of work | | b+11 |Work 12 attribute
n+5 | 0
nt6 | 0 *1)
n+7 | 0 External image-capture trigger

Flag or input port No.

/

n

Position data

Work coordinate system offset data

\

No. No.
a |Work 1 coordinate a |Work 1 coordinate system offset
a+! \Work 2 coordinate a+1 |Work 2 coordinate system offset
a+11 |Work 12 coordinate a+11 |Work 12 coordinate system offset
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6.2  Outline for SEL Program Construction (Basic Frame)
[Example 1]

SLVS 1 60 990 Indicate Vision System I/F

(Indicate GTVD Command Timeout Value =

60sec)
N 990 GOTO 91 To “Treatment for SLVS Command Error”
TAG 90
v LET 10 1 Indicate Work Data Storage Position No.1

i to Variable 10 i
i (Ensure the continuous 12 position |
i numbers in order are available) i
| LET 11 202 Indicate Work Attribute Storage Top i
i Variable No.202 to Variable 11 E
i (Ensure the continuous 12 variable i
i numbers in order are available) i
E LET 12 200 Indicate Work Piece Quantity Storage i
i Variable No.200 to Variable 12 :
i LET 13 600 Indicate Image-Capture Trigger Port i
I No.600 to Variable 13 i
i LET 14 0 Indicate Storage Data Classification = Work i
i Coordinate System Offset Data (0) in i
i Variable 14 i
i GTVD 2 10 991 Waiting for Image-Capture Trigger Port i
1 (Flag 600) to turn ON |

______________________________________________________________________

N 991 GOTO 92 To “Treatment for GTVD Command Error”

(Treatment in accordance with received work piece quantity)

i MOVL 1 Move to point above work 1 i
GOTO 90 Complete with no problem, back to GTVD
Command
TAG 91 “Treatment for SLVS Command Error”
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[ Command [ Operation 1

Operation 2 [Output Section

[ GrTvD

| 2

10

991

104

Local Integers
(setting example)

Position Data (setting example)

Work Data [X, Y and R Coordinates] _
(after converted to robot coordinates)

Data update for only quantity
of work pieces (7 pieces)

Not updated due to
no received work data

Not updated due to
no received work data

Quantity of work pieces

7 [¢———— (MAX 12 pieces)

Work Attribute

Camera

Data update for only quantity
of work pieces (7 pieces)

L]

7 work pieces

= = = detected

Sending out Image-Capture
Command when flag (port) is ON

No.|Symbol|Variable Value No.(Name) | Axis1 | Axis2 | Axis3 | Axis4
10 if———=p 1() 10 10 0
11 202 -I\ 2() 20 20 0
12 200~ -l - 3() 30 30 0
13 600 | 4( )| 40| 40 0
14 of! V1 [50) [ 5] % 0
15 ol V1 e 60l w0 0
16 ol V) [ 7O [ 70 70 0
17 ol vy 80D
11 | 9( )

1y [0,

10 | 1)

10 | 12 ()

(L EEI)

1

R ,

1l | Global Integers (setting example)

11 | No. [Symbol[ Variable Value

1 1 {200

11 201 0

| =—»{202 1

| 203 1

| 204 1

| 205 1

| 206 1

207 1

! 208 1

| 209 0

| 210 0

| 211 0

| 212 0

: 213 0

|

| Global Flag (setting example)

: No. [Symbol|_Status

—_ 600 [
P 0)

===
=
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[Example 2]
SLVS 1 60 990 Indicate Vision System I/F
(Indicate GTVD Command Timeout Value =
60sec)
N 990 GOTO 91 To “Treatment for SLVS Command Error”
TAG 90
o LET 10 1 Indicate Work Data Storage Position No.1 !
i to Variable 10 |
i (Ensure the continuous 12 position |
i numbers in order are available) i
i LET 11 202 Indicate Work Attribute Storage Top i
| Variable No.202 to Variable 11 i
i (Ensure the continuous 12 variable i
i numbers in order are available) i
E LET 12 200 Indicate Work Piece Quantity Storage i
i Variable No.200 to Variable 12 |
i LET 13 600 Indicate Image-Capture Trigger Port i
! No.600 to Variable 13 !
i LET 14 0 Indicate Storage Data Classification = Work i
i Coordinate System Offset Data (1) in i
i Variable 14 i
i GTVD 2 10 991 Waiting for Image-Capture Trigger Port i
e (Flag600) toturnON |
N 991 GOTO 92 To “Treatment for GTVD Command Error”

(Treatment in accordance with received work piece quantity)

1 SLWK 1 Select the Coordinate System of difined by
| Work1 Offset

GOTO 90 Complete with no problem, back to GTVD
Command
TAG 91 “Treatment for SLVS Command Error”

| (Treatment in accordance with retum code (Variable 99)) |
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Command | Operation 1| Operation 2 |Output Section

GTVD

2

10

991

106

>

Local Integers
(setting example)

Work Coordinate System Offset Data
(setting example)

No.[Symbol| Variable Value| No. [ X Y Z R
10 === =M ; th 6(5) g 722 Work Data [X, Y and R Coordinates] _
1; ggg: Y o S8 = o %0 (after converted to robot coordinates)
|
13 600 | 4] 0 0] o o0
14 1 : : | 5 0 0 0 0 Data update for only quantity
15 0 L | g 8 8 g g of work pieces (7 pieces)
16 0 |
17 ol V) 8 0] of o[ o©
e : : | 18 8 g g 8 Not updated due to ]
| ) : 1 0 0 0 0 no received work data
1l 2] 0 0 o0 o
[ : 13 0 © 0 0
1l R
1y )
10 | Global Integers (setting example)
| | No. [Symbol|Variable Value Quantity of work pieces
] ly
| : -> gg? g [ (MAX 12 pieces)
|
| =202 1
| 203 1 14— Work Attribute
204 1
| 205 0 Data update for only quantity
: 206 0 of work pieces (7 pieces)
207 0 :
: 208 0 |
| 209 0 Not updated due to '
| %:? 8 no received work data .
| 212 0 |
| 213 0 .
| PP |
' i
| Global Flag (setting example)  sending out Image-Capture :
l g‘(?(i Symbol StaLJSﬂ Command when flag (port) is ON |
- i A
601 0

Camera
-
7N\
9 3 work pieces
Q Q detected
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7. Error Treatment

7.1 Common Errors for All Vision Systems

Following explains the details of the errors and how to deal with it when an error number is

displayed.

Refer to the corresponding error number to have an appropriate treatment when an error is issued.

(Note) Refer to Section 7.2 if an error is generated while in the simple (dedicated) calibration with
using EX-110XL.

Error No. 415
Name Unsupported Identification Code Received Error (Tracking and Vision System I/F data
communication)
— An error is detected in the identification code of a message received from the vision
Description
system.
Identification code is a fixed value.
Treatment o .
8.1 Check and correct the communication format settings.
Error No. 416
Name Received Message Error(Tracking and Vision System I/F data communication)
Description An error is detected in the message received from the vision system.
Select “Monitor” — “Error Detail” from the menu in X-SEL PC Software.
The cause of the error is displayed in Info 1 and Info 2 in Error Detail.
Check the message settings on the Vision System side following the table below.
Info1 Info2 Cause Treatment Detail
1h - Header The received message header is wrong. Check the
following parameter settings.
* The setting differs depending on the vision system
supplier.
e |/O Parameter No.352, Bits 0 to 7: when setto 0 or 1
—Check the settings in I/O Parameter No.353, Bits 8 to
15. (Cognex : 3Cy, OMRON : 39y)
e |/O Parameter No.352, Bits 2 to 7: when set to 0
Treatment —Check the settings in 1/0O Parameter No.353, Bits 16

to 31. (Keyence : 5431,)

2h - Identification There is no identification code in the received

Code message, or a character other than 0 to 9 (ASCII value)
is set to the identification code.

Check the identification code setting for the message.
[Refer to 8.1 Communication Format Setting Values]
3h - Work There is no work piece quantity data in the received
piece message, or a character other than 0 to 9 (ASCII value)
is set to the work piece quantity.

Check the work piece quantity data setting for the
message.

[Refer to 8.1 Communication Format Setting Values]
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Info1 Info2 Cause Treatment Detail
4h - Received A message longer than the specified message length is
Message received.
Length Check the length of the output message on the vision side.
[Refer to 8.1 Communication Format Setting Values]
5h - Attribute There is no attribute data in the received message, or a
character other than 0 to 9 (ASCII value) is set to the
attribute data.
Check the attribute data for the message.
[Refer to 8.1 Communication Format Setting Values]
6h - Work There is no work data integer in the received message,
Data or a character other than 0 to 9 (ASCII value) is set to
Integer the integer.
Check the work data integer setting for the message.
[Refer to 8.1 Communication Format Setting Values]
7h - Work There is no decimal point in the position specified in the
Data format.
Decimal Point | [Refer to 8.1 Communication Format Setting Values]
Treatment Position
(Error No.416 8h - Work There is no work data decimals in the received
Continued) Data message, or a character other than 0 to 9 (ASCII value)
Decimal is set to the decimal area.
Check the work data decimals for the message.
[Refer to 8.1 Communication Format Setting Values]
9h - Comma (For the setting I/0O Parameter No.352, Bits 0 to 7 = 2)
Position There is an error in the comma (,) position in the
received message.
Check each data size for the message.
[Refer to 8.1 Communication Format Setting Values]
Ah - Coordinate (For the setting /0O Parameter No.352, Bits 0 to 7 = 2)
Data There is an error in the coordinate data format in the
received message.
Check each coordinate data for the message.
[Refer to 8.1 Communication Format Setting Values]
- 1h Ethernet Read | There is a possibility that a message is sent from the
Standby Vision System side before the controller issues
Timeout Image-Capture Command.
Check the settings on Vision System Side.
(Timeout Value = 5sec (fixed))
Error No. 417
Name Number of Received Works Error (Tracking and Vision System I/F data communication)
L There is an error in the quantity of the work pieces in the message received from Vision
Description
System.
Treat t The quantity of work pieces that can be received in 1 shot of image capture is 12.
reatmen Revise the setting on the Vision System side so it detects no more than 12 pieces in 1 shot.
Error No. 425
Name Mount SIO Communication Mode Error
Description Itis an error in Mount SIO Communication Mode.
The channel used for Vision System I/F cannot be used for other programs.
Treatment

Select another channel.
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Error No. 426
Name Number of Retries for Vision System Image Capturing Command Issue Exceeded Error
Description The number of retries to send out Image-Capture Command exceeded the limitation.
The following causes are considered.
No. Cause Treatment Detail
1 Output I/0O Wiring Check if the connection between the output port set in I/0
Parameter No.357 or I/O power supply and the controller vision
system has no abnormality. If no abnormality is detected, check
also if;
o the output port set in I/O Parameter No.357 at GTVD
Command execution is turned on, and
o the image-capture trigger port on the Vision System side at
GTVD execution identifies the “ON” signal. Also check if the
Vision System side outputs a message.
2 RS232 Cable Check the wiring for RS232C cable if;
Wiring e itis connected to Vision System,
(for only when » its destination on the controller side is correct,
RS232C is applied | e.g. The cable is connected to Mount SIO Channel 2 even
e for connection . .thought the setting specifies Mount SIO Channel 1, and
between Camera e itis across cable.
Controller and
X-SEL)
3 Communication In the case Errors No.81B, 81C, etc. are issued at the same
Setting time, there is a possibility that the settings such for the baud
rate, parity, stop bit do not match between the controller vision
systems. Check the following parameter settings.
[5.3.2 Refer to When Standard SIO (RS232C) Channel
Communication is Used]
o When Standard SIO Channel 1 is used:
I/O Parameter No.201
e When Standard SIO Channel 2 is used:
I/O Parameter No.213
4 Noise Check if the earthing is properly conducted.
Also, have a countermeasure for noise prevention if necessary.
Error No. B26
Name Ethernet Communication Mode Error
Description There is an error in Ethernet Communication Mode.
The channel used for Vision System I/F cannot be used for other programs.
Treatment
Select another channel.
Error No. B27
Name Vision System Specifying Error
o There is a difference between the Vision System I/F used currently and the Vision System
Description e
I/F newly specified in SLVS Command.
Specify Operation 1 =0 in SLVS Command and close the channel used in Vision System
Treatment

I/F, and then specify a new Vision System I/F in SLVS Command.
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Error No. B28

Name Vision System I/F Initializing Incomplete Error

Description The initializing for the specified vision system I/F is not completed.

The following causes are considered.
No. Cause Treatment Detail
1 Vision System I/F Check if the use of Vision System I/F is permitted in the
Use Not Permitted parameter setting.
1/0O Parameter No.351
Bit0-3=0 (To use Vision System I/F)
Bit0-3=1 (Not to use Vision System I/F)
2 Parameter Setting No improvement is made on the parameter setting error.
Error Refer to how to deal with Error No.D8C.

Treatment

Error No. B29

Name Vision System I/F Used in Other Task Error

Description The specified Vision System I/F is used in another program.

It is not allowed to indicate a vision system I/F that is being used by another program.

Treatment Revise the program.

Error No. D8C

Name Vision System I/F Parameter Error

Description There is an error in a Vision System I/F related parameter settings.

Select “Monitor” — “Error Detail” from the menu in X-SEL PC Software.
The parameter numbers that are the cause of the error are displayed in Info 1 and Info 2
in Error Detail. Check the settings for the displayed parameters.

Info1 Info2 | Corresponding Parameter Treatment Detail
1h Each Axis Parameter A rotation movement axis is specified to X, Y
No.1 or Z-axis, or a linear movement axis is

specified to R-axis.

It is able to specify the linear movement axis
to X, Y and Z-axis, and the rotation movement
axis to R-axis. Check the settings.

3Dh - All Axis Parameter No.61 | The setting is made to use Ethernet on both
[Refer to Conveyer Vision System I/F and Tracking Function.
Tracking Instruction Change one of them to RS232C
Manual provided communication.
separately]

1/0 Parameter No.351
Bit4-7 [Refer to 5.7
Treatment Parameter Setting]

38h - All Axis Parameter An inappropriate setting was established

No.56 when the coordinate system definition unit

axes are indicated for the vision system

coordinate axis definition. Establish the
setting as follows.

- Indicate the coordinate system definition unit
X and Y-axes to the vision system X and
Y-axes.

- When there is the coordinate system
definition unit R-axis, indicate it to the vision
system R-axis.

41h - Each Axis Parameter An axis specified for the coordinate axes

No.65 definition is specified as the synchro-slave

axis. A synchro-slave axis cannot be specified

in Vision System I/F Function. Set Each Axis

Parameter No.65 = 0.
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Info1 Info2 Cause Treatment Detail
68h - Each Axis Multi-Slider Function is set to 2 axes in those
Parameter No.104 specified for the coordinate axes definition. Vision
system I/F Function cannot be used together with
Multi-Slider Function.
Set Each Axis Parameter No.104 = 0.
79h - - *Please contact us.
15Fh - 1/0 Parameter There is an error in the communication device
No.351 setting.
Treatment Bit4-7 Set a value within the range of 0 to 5.
(Error No. D8C [Refer to 5.7 Parameter Setting]
Continued) 160h - 1/0 Parameter There is an error in the communication format.
No.352 Set a value within the range of 0 to 2.
Bit0-7 [Refer to 5.4 Communication Format Setting]
164h - I/O Parameter There is an error in Initializing Complete Status
No.356 Physical Input Port Number. Specify the port
number within the specifiable range.
165h - I/O Parameter Either the Image-Capture Trigger Output Port

No.357

Number is duplicated with another function, or a
port number out of the range is specified. Check
the port number.
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7.2  Simple Calibration Execution Error for EZ-110XL

In this section, explains the details of error content and how to deal with if in the case when an error
number is displayed during the simple calibration.

A window as shown below would appear when an error is generated.

Click the “Calibration Processing Status Monitor” button on the top right of the Simple Calibration
Adjustment window.
The Calibration Processing Status Monitor window opens. Make the window show from No.1053 to

1055.
Calibration Proc I—El—

B
w
(=]
o
(4]

Calibration Processing Status Monitor window
Slide the screen downwards to show No.1053 to

u]
ik
ol
0
o
o
il
0
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Check the value in No0.1053 and find the corresponding error number to take an appropriate

counteraction.

Value in No.1053

51

Name 31ch (TELNET) Non-Open Error
Description Channel 31 could not open.
Treatment Check the vision system power supply and Ethernet cable layout.

Value in No.1053

52

Name 32ch (Robot Movement Command Port) Non-Open Error
Description Channel 32 could not open.
Treatment Check the vision system power supply and Ethernet cable layout.

Value in No.1053

53

Name TELNET Login Process Message Error
Description A normal value was not returned from the vision system
Treatment Check the vision system power supply, Ethernet cable layout and also the status of the

vision system if it is online and in the process of a job.

Value in No.1053

54

Name TELNET Login Process Read Error
Description The returned value from the vision system was not received.
Check the vision system power supply and Ethernet cable layout.
Treatment Check the value in No.1055 shown in the calibration process status monitor window,

confirm the details of the error in Section 7.3 and take an appropriate counteraction.

Value in No.1053

55

Name Vision System Reset Command Error
Description A normal value was not returned from the vision system
Treatment Check the vision system power supply, Ethernet cable layout and also the status of the

vision system if it is online and in the process of a job.

Value in No.1053

56

Name Vision System Reset Read Error
Description The returned value from the vision system was not received.
Check the vision system power supply and Ethernet cable layout.
Treatment Check the value in No.1055 shown in the calibration process status monitor window,

confirm the details of the error in Section 7.3 and take an appropriate counteraction.
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Value in No.1053

57

Name Trigger Command Error
Description A normal value was not returned from the vision system
Treatment Check the vision system power supply, Ethernet cable layout and also the status of the

vision system if it is online and in the process of a job.

Value in No.1053

58

Name Trigger Read Error
Description The returned value from the vision system was not received.
Check the vision system power supply and Ethernet cable layout.
Treatment Check the value in No.1055 shown in the calibration process status monitor window,

confirm the details of the error in Section 7.3 and take an appropriate counteraction.

Value in No.1053

59

Name Robot Coordinates Command Error
Description Normal coordinate values were not returned from the vision system.
Treatment Check the vision system power supply, Ethernet cable layout and also the status of the

vision system if it is online and in the process of a job.

Value in No.1053 | 60
Name
Description The returned value from the vision system was not received.
Check the vision system power supply and Ethernet cable layout.
Treatment Check the value in No.1055 shown in the calibration process status monitor window,

confirm the details of the error in Section 7.3 and take an appropriate counteraction.

Value in No.1053

61

Name Robot Movement Command Message Error
Description Normal coordinate values were not returned from the vision system.
Treatment Check the vision system power supply, Ethernet cable layout and also the status of the

vision system if it is online and in the process of a job.

Value in No.1053

62

Name Robot Movement Command Read Error
Description The returned value from the vision system was not received.
Check the vision system power supply and Ethernet cable layout.
Treatment Check the value in No.1055 shown in the calibration process status monitor window,

confirm the details of the error in Section 7.3 and take an appropriate counteraction.
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Value in No.1053

63

Name Vision System Detection Error
Description Vision system could not detect the work.
Confirm the work is within the image capturing range.
Confirm that the job set to detect the work is executed.
Treatment Confirm the vision system is online.

Confirm the lights are on if there are.
Confirm the lens cover on the camera is removed.

Value in No.1053

64

Name Vision System Formula Creation Error
Description Adjustment data could not be created since there was a problem in the data acquired
in the calibration.
Confirm the movement amount setting (refer to Section 5.8.2, 5.8.3 [Procedure 8] (5))
Treatment is evenly allocated within the image capturing range and retry the calibration.

If the same error occurs again, please contact us.

Value in No.1053

65

Name Vision System Error Code Failure Error
Description There is an error in the returned value from the vision system.
Turn OFF the power to the vision system and reboot.
Treatment

If the same error occurs again, please contact us.
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Return Code List in READ Command (SEL Language)
Execution

If an error is occurred during the READ Command, the return code is stored to the Calibration
Process Status Monitor No.1055.
The return codes are listed below. Check the detail to take an appropriate counteraction.

T\i:g:: Description and Treatment
0 READ Command completed in normal condition
Reception Time Out
1 The timeout duration is determined in TMRD or TMRW Command.
The reception will continue even though the return code is not returned.
Reception Timer Cancel
2 The condition in waiting is cancelled in the timer duration determined in TMRD or TMRW
Command.
Reception Overrun
3 The process of sending data was not made in time. Increase the process time by such way as
reducing the communication speed.
Framing Error or Parity Error
Framing Error : Data other than the specified format was received. Check the settings of
such parameters as parity and data bit length. If the problem cannot be
4 solved, also consider the influence of noise. Check the cable wires and their
shield treatment.
Parity Error  : There was an error in the sent data.
Influence of noise can be considered. Check the cable wires and their shield
treatment.
Read Factor Error
5 The communication circuit was compulsorily shut down. Reboot the XSEL power.
Please contact us if the problem is not solved with this action.
6 Lead Task Complete
Program stopped while READ Command was executed.
Receive Error
7 There was an error in the receiving process for some reason.
Reboot the XSEL power.
Please contact us if the problem is not solved with this action.
8 These numbers are not in use.
9
10
11
12
13 Ethernet Related Error
14 Close the circuit once and reopen it.
15 Please contact us if the problem is not solved with this action.
16
17
18
19
20
Temporary QUE Overflow
21 An overflow was occurred in the communication circuit memory. Reboot the XSEL power.
Please contact us if the problem is not solved with this action.
Receive QUE Overflow
22 An overflow was occurred in the received data storage area.
Try to reduce the communication speed.
50 to Please contact us.
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8. Appendix

8.1 Communication Format Setting Values

Perform the settings to the vision system to output in the order shown in the list below. [Refer to the
instruction manual of each vision system and Section 5.7 Detailed Function Settings for more

details.]

[Setting 1] For EZ-110XL [I/O Parameter No.352=0]

Communication Format 1

Number of | ASCII value
Data Name Bytes (Example) Remarks
I/O Parameter No.353
Header 1 < Bit 8-15
Default 3Ch (‘<’)
Identification Code 00 ‘00’ Fixed
Work Piece Quantity in 1 Shot 00 to 08 8 pieces maximum
(Work 1) Dat free to th
Captured Work Attribute 2 00 to 99 ata area free to the user
Work 1
\(NO?,L Y—)axis when 9 -9999.999t0 | (Note) Put 0 or blank (space)
Captured [mm] 99999.999 to make the number in
Work 1 the specified number
rork ) e o -9999.999 to of digits.
orK A-axis when 09999.999 |(Example) 111.000 [mm]
Captured [mm] |
(Work 1) 00111.000
. -9999.999 t . [mm]
Repeats for Work 6-axis when 9 99999 9990
Number of Work | Captured [deg] :
Piece Quantity in
1 Shot (8 pieces | (Work 8)
maximum) Captured Work Attribute 2 00 to 99 Data area free to the user
Work 8
\(Noc;lr( Y-)axis when 9 -9999.999to | (Note) Put 0 or blank (space)
Captured [mm] 99999.999 to make the number in
Work 8 the specified number
\(/vOOnr( X_ins when o -9999.999 to of digts.
99999.999 (Example)  111.000 [mm]
Captured [mm] I
(Work 8) 19999.999 to 00111.000 [mm]
Work 6-axis when 9 99999.999
Captured [deg] )
I/O Parameter No.353
Delimiter 1 CR Bit 0-7
Default 0Dh (‘CR’)
/N Note

The order to send the captured work coordinate informationis Y = X = 6.
Put the values for the coordinates (X, Y, and 6) of 1 work in the order on In-Sight Explorer. [See

the next page]

Send the number of bytes for 1 work (Y, X, and 0) even if there is a coordinate not in use.
(Example) Put 0 to the 9 bytes for 8 even if the rotation axis is not in use.
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e Method to put the coordinate data in order on In-Sight Explorer and output as a result
(Note) For the details, refer to Cognex Instruction Manual or the enclosed data (Sample.job).

% Please contact IAl for a program file you need.

(1)
(2)
(3)
(4)

insert.

Select Application Steps = Inspect Pact in In-Sight Explorer.
Select Math from Add Tool and click the “Add” button.

From the function select under the formula, select Text = Stringf and click “Insert”.

For the content of the formula, fill in as shown below, or select the detection coordinates to

Stringf (“%+09.3f%+09.3f%+09.3f, Detection coordinate nY, Detection coordinate nX,
Detection coordinate nf)

(%)

detectable n (8 pieces at maximum) of the used device.

(Example) When PatMax (1 — 10) is used for detection

Math_1:

Repeat the steps 3) and 4) for the number of times for the number of the maximum

Stringf(“%+09.3f%+09.3f%+09.3f,Pattern_2.Fixture.Y, Pattern_2.Fixture.X, Pattern_2.Fixture.Angle)

Math_2:

Stringf(“%+09.3f%+09.3f%+09.3f,Pattern_2.Fixture1.Y, Pattern_2.Fixture1.X, Pattern_2.Fixture1.Angle)

Math_3:

Stringf(“%+09.3f%+09.3f%+09.3f,Pattern_2.Fixture2.Y, Pattern_2.Fixture2.X, Pattern_2.Fixture2.Angle)

)

@)

(4)

Application Steps

| E'_. Gt Conmected

(6)

®)

: Palette

;_Help | Results /0

! 2 152 (3¢ Name | Result
|. r-,-‘ Pattem_2
B Y%, Mah 1

“0

K2 Math g

Il Offline | Time: 0.0ms

\

[ % Presencd/Absence Tools
- Meazurefnent Tools
- Counting Tools
[F-&d dentifigation Tools
~" ! Geomefry Tools
E--% Math ¥ Logic Tools
* 1 Math

EE Trend

-] Statistics

L% Group

*es Sequence

E Gompute Point
Watiables

age Filter Tools

Add

) General ‘Ranee Li

Tool Mame
Tool Enabled

Ihclude I Job Pass

oK

7

mits
Math

Execution Time {ms) 0046
Dezcription

=l
| ]

TEdR Tool - Math 1]

Expressiom

|Stringf("%+UQ.3f%+UQ.3f%+DQ.3{".F‘attem_E.F\xture.}{F'at{fm_ZFo ture ', Pattern 2 Fixture. Angled

Eal Text

18] String
~H2 Code
—a] " Concatenate
e 4y Exact
7y Find
—a]| FormatString

’; Left

3 & Bequisition ‘ Tnsert |
- 43k Inputs e
A Math 2 (6| ][]
* ) Math 3
-4, Math 4 Show Al

4 Math 8
28 a Pattern_2

yo
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(6) Select Application Steps = Communication in In-Sight Explorer and conduct settings for the

result output.
(7) Click Add Device from Communication.
(8) Set the device in the Device Setup to Other.
(9) Set Protocol of the Device Setup to TCP/IP and click “OK”.

)
]‘UH Cammunication

4._ Finish

L i Filmnstrip ‘

‘ _]1 Save Job ‘

o RunJob ‘
:|Eom munications

QPG

(6)

Device:
Oither - (8)

g

") ©)

m‘{

Eazv'iew
Filik

Protocal:
TERAP

| fidd Device

| Remove Device

(10) Click Format String... on Format Output String tag in TCP/IP Setting window.

| Format Quiput Siring ' TGP/TP Settings

| Formatstrine. K C—————

| Formatted String:
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(11) Following the table for EZ-110XL settings in Section 8.1, input and select the necessary data.

(Note) For the details, refer to Cognex Instruction Manual or the enclosed data (Sample.job).
Click “OK”.

Leading Text:

% iz e=110117a98 - FormatString

™ Use Delimiter

Trailing TBXt I— * | Standard somma
(ithep I
Terminators: INone vl D
Label [ Mame | Data Tvpe | Add |
Math 2 Fesult Hiring Delete |
an Math_3 Result String
an ath_4 Result String Move Up |
an Math 5 Rezult String
an ath 6 Rezult String
mn Math 7 Result String = (L] et |
Label: IUU W Ihclude Label
1 Fixed Width
Data Type: IString vI Field Widtt: | 85
Decimal Places: m Pad: |Leadu g Spaces j

Cutput String:

Characters:

o]

Gancel

Input <00 (Fixed value)

12) Select TCP/IP Settings tag in TCP/IP Setting window.

(

(13) It is not necessary to input the Server Host Name.

(14) Put the same value to Port as the one input to XSEL or TTA I/O Parameter No. 164.
(15) Select CR(13) for Terminator.

120

Click Add and the values
available for output can be
selected as the result of the
detection tool and calculation
tool.

(1) Select the number of
detection from the detection
tool and set it.

* Label to be excluded
(put no tick mark)

« Data Type is Integer

« Tick in Fixed Width box and
put 2 to Field Width and the
top 0 to Pad.

(2) Select the calculation result
from the calculation tool and
setit.

* Label to be excluded
(put no tick mark)

« Data Type is Integer

« Tick in Fixed Width box and
put 2 to Field Width and the
top 0 to Pad.

*  For the label, input 2
characters for the capturing
work attribute. (If there is
none, input 00.)

Format Cutput String | TCPAP Settings <

Server Host Mame: |

Terminator: | String GRE2)

(12)

«—(13)

Bort: [ 3000« (14)
«<—(15)
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[Setting 2] For Cognex and OMRON (except for EZ-110XL) [I/O Parameter No.352=0 or 1]

Communication Format 2

Number of | ASCII value
Data Name Bytes (Example) Remarks
1/0 Parameter No.353
Bit 8-15
Default 3Ch (‘<’)
Header 1 <
Cognex :3C
OMRON :39
Identification Code 00 ‘00’ Fixed
Work Piece Quantity in 1 Shot 00to 12 12 pieces maximum
(Work 1) D f h
Captured Work Attribute 2 00t0 99 ata area free to the user
(Work 1) )
Work Y-axis when 9 ZZZZ: ?;;;0 (Note) Put 0 or blank (space)
Captured [mm] ) to make the number in
(Work 1) ) the specified number
Work X-axis when 9 9999.999 to of digits.
Captured [mm] 99999.999 (Example)  111.000 [mm]
(Work 1) i !
Repeats for Work 8-axis when 9 9999.999 to 00111.000 [mm]
Number of Work | Captured [deg] 99999.999
Piece Quantity in
1 Shot (12 pieces |(Work 12)
maximum) Captured Work Attribute 2 0010 99 Data area free to the user
(Work 12) -9999.999to |(Note) Put O or blank (space)
Work Y-axis when 9 t ke th ber i
Captured [mm] 99999.999 0 make fhe number in
P the specified number
5/\\/l\</)c;rkkx1 2a)xis when 9 -9999.999 to of digits.
3 Example 111.000 [mm
Captured [mm] 99999.999 ( ple) ! [mm
(Work 12) ) 00111.000 [mm]
Work 6-axis when 9 ZZZZ: ?;; ;o
Captured [deg] :
/0 Parameter No0.353
Delimiter 1 CR Bit 0-7
Default ODh (‘CR’)
/N Note

The order to send the captured work coordinate information is X =Y = 6.
Send the number of bytes for 1 work (X, Y, and 0) even if there is a coordinate not in use.
(Example) Put 0 to the 9 bytes for 6 even if the rotation axis is not in use.
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[Setting 3] For Keyence [I/O Parameter No.352=2]

Communication Format 3 (1/2)

Number of | ASCII value
Data Name Bytes (Example) Remarks
1/0 Parameter No.353
Header 2 T1 Bit 16-31
Default 5431h (‘T1’)
Comma 1 ,
Fixed Value, for XG7000,
Identification Code 12 +0000003.000 CV 5000 and CV 3000
+0000005.000 |Fixed Value, for CV 2000
Comma 1 ,
+0000000.000
Work Piece Quantity in 1 Shot 12 to 12 pieces maximum
+0000012.000
Comma 1 ,
+0000000.000
gzoﬂjrlé Work Attribute 12 to Data area free to the user
P +0000099.000
Comma 1 ,
(Work 1) -0099999.999
Work X-axis when 12 to
Captured [mm] +0099999.999
Repeats for
Nufnber of Work Comma 1 J (Note) Put 0 or blank (space)
i iwvin | (Work 1) -0099999.999 to make the number in
Piece Quantity in Work Y-axis wh 12 N
1 Shot (12 pieces | . o'« r-axis when to the specified number
maximum) Captured [mm] +0099999.999 of digits.
Comma 1 , (Example)  111.000 [mm]
!
(Work 1) -0099999.999 00111.000 [mm]
Work 6-axis when 12 to
Captured [deg] +0099999.999
Comma 1 ,
(* To the next page)
/N Note

The order to send the captured work coordinate information is X =Y = 6.
Send the number of bytes for 1 work (X, Y, and 0) even if there is a coordinate not in use.
(Example) Put 0 to the 12 bytes for 6 even if the rotation axis is not in use.
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Communication Format 3 (2/2)

Number of | ASCII value
Data Name Bytes (Example) Remarks
page)

(* Continued from previous

+0000000.000

(C\:No:k 1?1)W K Attribut 2 to Data area free to the user
apiured ¥vork Afiribute +0000099.000
Comma 1 , (Note) Put 0 or blank (space)
Repeats for (Work 12) -0099999.999 to make the number in
Nufnber of Work | Work X-axis when 12 to the specified number
Piece Quantity in Captured [mm] +0099999.999 of digits.
Example 111.000 [mm
1 Shot (12 pieces | Comma 1 ; ( ple) l [mm]
Work Y-axis when 12 to 00111.000 [mm]
Captured [mm] +0099999.999
Comma 1 ,
* No comma to be put
(Work 12) -0099999.999 between B-axis at image
Work 6-axis when 12 to capturing and the delimiter
Captured [deg] +0099999.999 for the last work piece
1/0 Parameter No.353
Delimiter 1 CR Bit 0-7
Default ODh (‘CR’)
/N Note

The order to send the captured work coordinate information is X = Y = 6.
Send the number of bytes for 1 work (X, Y, and 0) even if there is a coordinate not in use.
(Example) Put 0 to the 12 bytes for 6 even if the rotation axis is not in use.
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8.2  General-purpose RS232C Port

Vision System

X-SEL Controller

Applicable Connector

D-sub 9-pin (DTE)

XM2C-0942-502L (OMRON)

Connector Name

S1/82

Max. Connectable

) 10m at 38400bps
Distance
General-purpose RS232C Port Connectors 1
and 2
o =
(<] (]
I
Number of Channels 2
Channel 2
Channel 1
n__
Pin No. | Direction | Signal Name Description
Terminal 1 In (CD) (Carrier Detection : Not Used)
Assignment 2 In RD Received Data (RXD)
3 Out SD Sent Data (TXD)
4 Out ER Equipment Ready (DTR)
5 In SG Signal Ground
6 In DR Data-Set Ready (DSR)
7 Out (RS) (Request for Sending (RTS) : Not Used)
8 In (CS) (Sending Available (CTS) : Not Used)
9 Out GV or NC | Channel 1:NC
Channel 2: GV (power supply to the converter
unit) when RC Gateway function is
used
NC when RC Gateway function is
not used.
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9. Change History

Revision Date

Revision Description

2010.08

2010.11

2011.06

2011.12

2012.08

2012.09

2013.02

2013.12

2014.09

2016.02

First Edition
Second Edition
Third A Edition

Third B Edition

Fourth Edition
Fifth Edition

Sixth Edition

Seventh Edition
Eighth Edition

Ninth Edition

Corresponded to EZ-110XL

Contents changed in Safety Guide

Caution notes added for when working with two or more
persons

Note Corrected

CT4 added

XSEL-R/S added

Modification made from “copy from PC software” to
“download from HP and contact us” for the related file data

Complied with TTA
Made applicable for MSEL Cartesian Type

Contents added for work coordinate system, support of tool
coordinate system (GTVD command)
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