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e Original Instructions

Thank you very much for purchasing FANUC Robot.
Before using the Robot, be sure to read the "FANUC Robot SAFETY HANDBOOK (B-80687EN)"
and understand the content.

¢ No part of this manual may be reproduced in any form.
e The appearance and specifications of this product are subject to change without notice.

The products in this manual are controlled based on Japan's “Foreign Exchange and
Foreign Trade Law". The export from Japan may be subject to an export license by the
government of Japan. Further, re-export to another country may be subject to the license
of the government of the country from where the product is re-exported. Furthermore, the
product may also be controlled by re-export regulations of the United States government.
Should you wish to export or re-export these products, please contact FANUC for advice.

In this manual, we endeavor to include all pertinent matters. There are, however, a very
large number of operations that must not or cannot be performed, and if the manual
contained them all, it would be enormous in volume. It is, therefore, requested to assume
that any operations that are not explicitly described as being possible are "not possible".




TABLE OF CONTENTS

TABLE OF CONTENTS

S 0 1
Notations used in this manual .................cccciii 1
Auto visual track frame setup fUNCHION.........oooiii e 2
(@] 011 =1 i{o] a1 (o 1V AR RPURRRt 3
1 PRELIMINARY PREPARATION. ...t nms s n s 4
1.1 EQUIPMENT REQUIRED FOR THE AUTO VISUAL TRACK
FRAME SETUP FUNCTION......ooiiiiieie et 4
1.1.1 Mounting a Grid Pattern Detection Camera...........cceccveeveieeeeiieniieniieeeeeeieeseneenes 5
1.2 LIMITATIONS AND PRECAUTIONS REGARDING USE. ... 5
1.2.1 Auto Visual Track Frame Setup Function.........c.ccoeceviniiiiinieeieeeeceeeceee 5
1.2.2 Function to Set the Found Position to a Position Register Using the Reference
POSItION GUIAE .....ouiieiiieiieeeee ettt st sttt e ebe b eaeas 6
2 INSTALLING AND SETTING UP PULSECODER.............coimrreeenne 6
2.1 INSTALLING PULSECODER .....cooiiiieie et 6
2.2 SETTING UP PULSECODER.......cc o 8
3 MOUNTING AND CONNECTING A CAMERA ... 1
3.1 MOUNTING A CAMERA ... 11
4 SETTING ATOOL FRAME .......... s nms e 12
4.1 SETTING UP BY DIRECT LIST METHOD ... 12
SETTING UP THE PAYLOAD........cooiiiirreeeeiisns s e 16
SETTING UP TRACKING PARAMETERS. ........cciimiireeiinnn e 19
6.1 SETTING UP A SCHEDULE ... 19
6.2 CALIBRATING THE CAMERA ... 24
6.2.1 Checking the Focal Length...........ccccoooiiiiiiiiiiiiiieeceeeee e 28
6.2.2 Accurately Setting the Focal Length .........cccccoooiiiiiiiiiiieeeeen 29
6.3 SETTING UP A TRACKING FRAME ... 30
6.3.1 Measuring and Checking the First Point .........c.ccccoviieiiiviieniccieicceecee e 31
6.3.2 Measuring and Checking the Second Point...........c.cceevveviievienienienienie e 39
6.3.3 Recording the Z Height ........cceevvieiiiiiiiiicice ettt 46
6.3.4 Calculating and Checking the Parameters...........cceevevvvevieeriieneenierienee e sve e 48
7 TEACHING A VISION PROCESS.........oo i srrsmsss s s 51
71 EDITING AVISION PROCESS ... 52
7.2 EDITING A SNAP TOOL ...t e e 56
7.3 EDITING A GPM LOCATOR TOOL.....coiieeeeeeecieee e 57
8 TEACHING A PROGRAM.........coo it 61
8.1 PROGRAM ADVANCED SETTINGS ... 61
8.2 SAMPLE PROGRADM.... .o e e e e e 62
8.2.1 AA MAIN ..ottt ettt et et te et beete e st e beese e b e sesseensenseeseensens 63
8.2.2 AA PICKCS ..ttt ettt ettt e s s se e s e seestensessesnnensans 64
8.2.3 AA DROPES ..ottt ettt et ettt e be et enseereennensens 65

B-83924EN-1/01 c-1



TABLE OF CONTENTS

9 SETTING UP THE REFERENCE POSITION.......ccoviimiimmmreereeeneeeneeeeeeens 66
9.1 SETTING UP THE TRIGGER CONDITION AND TRIGGER ACTION,
AND SELECT A VISION PROCESS ... 66
9.2 SETTING UP THE REFERENCE POSITION ... 69
10 TROUBLESHOOTING ... 76
10.1 THE ROBOT EXCEEDED THE JOINT MOVABLE RANGE DURING
MEASUREMENT ... e 76
10.2  THE [SHIFT] KEY WAS RELEASED ......ccooiiiiiii e 78
10.3 THE ROBOT COULD NOT IDENTIFY THE LARGE DOTS DURING
DETECTION ... 79
APPENDIX A SETUP IF USING MULTIPLE ROBOTS........cccccemmunnnnnnnns 81
APPENDIX A.1 NETWORK CREATION. .....oiiiiiiiieeee e 81
APPENDIX A.2 INSTALLING AND SETTING UP PULSECODER..............cc.ee... 81
APPENDIX A.3 COPYING SETTINGS TO OTHER ROBOTS ........cccooiiiiieiis 81
APPENDIX A4 SYSTEM STARTUP METHODS ... 82
APPENDIX B TRACKING OPTIMIZATION......ccooinnnnnnnnnnnnnnnnsnannnaannnas 82
APPENDIX B.1 TRACKING AREA ADJUSTMENT ... 83
APPENDIX B.2 DISCARD LINE ADJUSTMENT .....cooiiiiiiiii e 86
APPENDIX B.3 FINE ADJUSTMENT OF TRACKING MOTION ......ccccccoveeiiiinnns 86

c-2 B-83924EN-1/01



PREFACE

PREFACE

Notations used in this manual

Safety notations

To ensure the safety of users and prevent damage to the machine, this manual
indicates each precaution on safety with '/A\ WARNING' or '/A\ CAUTION'
according to its severity.

Used if hazard resulting in the death or serious injury
& WARNING | of the user will be expected to occur if he or she fails
to follow the approved procedure.

Used if a hazard resulting in the minor or moderate
injury of the user, or equipment damage may be
expected to occur if he or she fails to follow the
approved procedure.

/\ CAUTION

Other notations

Items that require special attention in the operations and supplementary
information are indicated by the following notations.

Information that requires special attention in the operations and
Note  descriptions.

Nf/) Useful functions and supplementary information.
emo

Notation/indication rules

This manual uses the notation/indication rules below.

® The names of menu items, buttons and screen items on the teach pendant
screen are indicated by [ ].

® Names of keys and switches that are operated on the teach pendant are
indicated by [].

® Function menu items are indicated as keys by Fx [] (e.g.: F1 [Screen]).

® The names that actually match the indications are given in the [].

® Menu items that you select on screen are indicated separated by '-', in the
order of the menu layers.

® Titles and manual names for reference are indicated by " ".

B-83924EN-1/01 1



PREFACE

Auto visual track frame setup function

This manual describes the procedures to easily set tracking parameters and
calibrate cameras using the 'auto visual track frame setup function'.

It requires skill to manually set camera calibration, tracking areas, etc., but even
an inexperienced operator will be able to perform setup if he or she uses the
‘auto visual track frame setup function'.

Assumed system

This manual describes the procedure to construct a system like the one shown
below.

M-2iA (4-axis)

Fixed camera ‘

Vacuum pad

Conveyor

2 B-83924EN-1/01



PREFACE

Operation flow

Preliminary preparation 1. PRELIMINARY PREPARATION (— Page 4)

2. INSTALLING AND SETTING UP

Install and set up Pulsecoder PULSECODER (— Page 6)

3. MOUNTING AND CONNECTING A CAMERA

Mount an nn mer
ount and connect a camera (> Page 11)

4. SETTING ATOOL FRAME
(— Page 12)

Set up a tool frame

Set up the payload 5. SETTING UP THE PAYLOAD (— Page 16)

. 6. SETTING UP TRACKING PARAMETERS
Set up tracking parameters

(— Page 19)
Teach a vision process 7. TEACHING A VISION PROCESS (— Page 51)
Teach a program 8. TEACHING A PROGRAM (— Page 61)

9. SETTING UP THE REFERENCE POSITION

Set up the reference position (— Page 66)
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1 PRELIMINARY PREPARATION

1 PRELIMINARY PREPARATION

Prepare equipment required to use the auto visual track frame setup function.

1.1 EQUIPMENT REQUIRED FOR THE AUTO VISUAL TRACK
FRAME SETUP FUNCTION

The equipment required to use the auto visual track frame setup function is

shown below.

Equipment name

Description

Calibration grid
(or sheet)

A grid (or a sheet) on which a specific pattern of dots has
been drawn, which is used for camera calibration. It is the
same as the one that is normally used for iRVision.

Grid pattern detection
camera

A camera for detecting the grid pattern. Use a USB
camera manufactured by Basler (acA640-20um), by
connecting it to the teach pendant.

Camera mounting
bracket

A bracket for mounting the grid pattern detection camera on
the hand. You will need to prepare it yourself. For an
example of a bracket, refer to "1.1.1 Mounting a Grid
Pattern Detection Camera.”

Cable

A cable for connecting the grid pattern detection camera. A
USB 2.0 cable can be used to connect the teach pendant
and the camera directly using this cable. The maximum
length of the cable that is guaranteed with the USB 2.0
specification is 5 m. Operation is not guaranteed if a cable
that is longer than 5 m or a USB 3.0 cable is used.

Lens

If you are using a Genkotsu robot, because its workspace is
narrow in the height direction, we recommend using a
wide-angle lens (e.g.: Kowa LM3NC1M, focal length = 3.5
mm).

B-83924EN-1/01




1 PRELIMINARY PREPARATION

1.1.1 Mounting a Grid Pattern Detection Camera

Below are examples of brackets for mounting the camera on the hand.
Example 1: Design a bracket

Fix in place with a mounting tap

Flange —p|
Hand ———p e F
Mounting T / / Grid pattern detection camera
bracket / / (acA640-20um)
/
/ II
/
/ /
/
4 /
¢ /
’ /
/
V3 I

Example 2: Mount the camera using a commercial clamp and flexible arm

Flange —p

Clamp (EMVA-LTJ-P)

Hand =———9p

A Flexible arm
(EMVA-FA2)

o5

|
\ Camera (acA640-20um)
7 |

|

|

/
/

4

v Please prepare the camera mounting bracket yourself.
emo

1.2 LIMITATIONS AND PRECAUTIONS REGARDING USE

1.2.1 Auto Visual Track Frame Setup Function

® Available for 4-axis robots only.
® Up to one robot group can be set up.

® Available for line conveyors only. Not available for circular conveyors and
Servo conveyors.

B-83924EN-1/01



2 INSTALLING AND SETTING UP PULSECODER

® M-1iA cannot be used by default.

® Up to eight conveyors can be set up. However, if you are setting up four or
more conveyors, you must first expand the conveyor object on the
[(RPickTool Setup] screen.

® The values for the tracking area that are set may not suit your system.
Please make adjustments as required.

® The grid pattern detection camera referred to in "1.1 EQUIPMENT
REQUIRED FOR THE AUTO VISUAL TRACK FRAME SETUP
FUNCTION" weighs about 80 g. If the total weight including the lens and
the mounting bracket exceeds the robot's load limit, consider measuring
with the hand removed when detecting the grid pattern.

® If you are using a system with multiple robots, be sure to run the guide from
the first robot. You cannot perform setup from the second robot onward.

1.2.2 Function to Set the Found Position to a Position Register
Using the Reference Position Guide

® This function is available only when the values for [Trigger Condition] and
[Trigger Action] match the combination shown below. Refer to "9
SETTING UP THE REFERENCE POSITION" for the reference position
guide.

Trigger Condition DI/RI or Distance

Trigger Action Find part by vision

2 INSTALLING AND SETTING UP PULSECODER

Install and set up Pulsecoder. A Pulsecoder is a device that detects the travel
distance of the conveyor.

2.1 INSTALLING PULSECODER
Install Pulsecoder on the conveyor.

Install Pulsecoder outside the operating range of the robot, in order to
Note  avoid interference by the robot during operation.

Connect the installed Pulsecoder to the robot controller. They are connected in
a different way depending on the slot you connect them to.

6 B-83924EN-1/01




2 INSTALLING AND SETTING UP PULSECODER

When connecting to the interface board for tracking (wide mini)

Interface board for line tracking
(wide mini slot)

Pulsecoder Pulsecoder cable
0k =16 L
g R: — — . o e 2 JF21
] L ‘_E]u ‘P.‘" N { - L UE e —
' E 1 JF22
—— H COP10B
COP10A
When connecting to the main board
Main board
Pulsecoder Pulsecoder cable
| A ] P ! 017
t | [ 12 § 16 e T 1 4185
u ,_LA 4 'E};p e o |
|

R-30iB Plus

When connecting to the interface board for tracking (mini)

Interface board for line tracking

(mini slot)
Pulsecoder Pulsecoder cable
S ) '._'I‘ - vl “j_‘
=1 L  — i 1 PRl Tz K| | e— JRF3
] [[ﬂ:‘ _E]u 19-‘77 R * i L 'H%‘;I" .r‘
p— | ‘ COP10B

o

After you have finished connecting, perform setup so that you can control the
Pulsecoder from the robot controller.
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2 INSTALLING AND SETTING UP PULSECODER

2.2 SETTING UP PULSECODER

Set up the Pulsecoder parameters on the teach pendant screen.

1. On the teach pendant of the robot controller, press the [MENU]
key and select [SETUP] - [Encoders].

SETUP 1

1 UTILITIES 1 Prog Select

rror Table
2 TEST CYCLE 2 General 1 Encoders

Pendant Sel
3 MANUAL FCTNS 3 Frames
4 ALARM » | 4 Macro
51/0 » || 5 Ref Position

— pace fnct.
6 iRPickTool

G Logic

esume Offs

= iag Interfad
7 FILE » |l 7 Port Init
e jost Comm
8 iRVision » || 8 Ovrd Select d
asswords
9 USER 9 User Alarm
racking
0 -- NEXT -- 0 -- NEXT --

— oy
Menu Favorites (press and hold to set)

g

4D Displa Panel set

» The [SETUP Encoders] screen will appear.

/ @ [HDI port Id], [Ethernet Master RIPE Id] and [Ethernet
Memo Master Encoder] are items that are displayed by means of
options.
® |If you have connected Pulsecoder to the JF21 connector
using the interface board (wide mini), select Encoder
Number 1, and if you have connected it to JF22, select
Encoder Number 2.
® |[f you are using one Pulsecoder via the interface board
(mini), select Encoder Number 1. If you are using two
Pulsecoders, select Encoder Number 1 for the Pulsecoder
with the cable tag PULSE CODER1, and select Encoder
Number 2 for the Pulsecoder with the cable tag PULSE
CODERZ2.

2. Move the cursor to [Encoder Axis] and enter the encoder axis
number.

/ Normally, enter the same number as the encoder number.
Memo

8 B-83924EN-1/01



2 INSTALLING AND SETTING UP PULSECODER

76 2

e
SETUP Encoders + [H
1/11

—Encoder Number: 1

llEncoder Axis:

2 Encoder e:

3 Encoder Enable: OFF

Current Count (cnts): 0

Multiplier (ITP/update): 1
1
0

Average (updates):

Stop Threshold (cnt/updt):

Simulate: Enable: OFF
Rate (cnt/updt): 0

HDI port Id: il

Enter Encoder Number: I

O oo Jo0 G s

HH [ TYPE ] ENCODER

3. Move the cursor to [Encoder Type] and press F4 [CHOICE].
From the displayed list, select the encoder type that
corresponds to the Pulsecoder that you are connecting.

7o 2,
SETUP Encoders + [H
2/11
coder Number: 1
er AxXis: 1
er Type:
2 Serial ABS er Enable: 7S
3 SERVOCONV Lnt Count (cnts) : 0
A VIRTUAL plier (ITP/update): 1
= Serial INC ge (updates} . 1l
6 Main Serial INC _JThreshold (cnt/updt): 0
7 Main Serial ABS | 3ta: Enable: OFF
Rate (cnt/updt): 0
9 HDI port Id: il

ENCODER [CHOICE]

B-83924EN-1/01 9



2 INSTALLING AND SETTING UP PULSECODER

/ The encoder types are as follows:

Memo @ Incremental Pulsecoder (black Pulsecoder):
[INCREMENTAL]

Incremental Pulsecoder
Encoder type: INCREMENTAL
* Cannot be connected to the main board

® aA1000S Pulsecoder (red Pulsecoder): [Serial INC] or [Main
Serial INC]

- aA1000S
Encoder type: Serial INC
* When connecting to the main board, Main Serial INC

4. Repower the robot controller.
» Then, perform step 1 to display the [SETUP Encoders] screen again.

5. Move the cursor to [Average (updates)] and enter the total
number of instantaneous speeds (width of moving average).

7o 2,
SETUP Encoders + [H
5/11
Encoder Number: 1
1 Encoder AxXis: 1
2 Encoder Type: Serial INC
3 Encoder Enable: OFF
Current Count (cnts): 0
Multiplier (ITP/update 1

4 ltipl date) :
5 Average (updates):

OP resnold cn up , U
7 Simulate: Enable: OFF
8 Rate (cnt/updt): 0
9 HDI port Id: il
H [TYPE] ENCODER

>  ® Usually, enter "10."

Memo @ This value means the robot will stop smoothly even if the
conveyor stops suddenly while the robot is tracking.

10 B-83924EN-1/01



3 MOUNTING AND CONNECTING A CAMERA

6. Move the cursor to [Encoder Enable] and press F4 [ON].

76 2
SETUP Encoders + [H
3/11
Encoder Number: 1
1 Encoder AxXis: 1
|3 Encoder Enable: Eggl
Current Count (cnts):
4 Multiplier (ITP/update): 1
5 Average (updates): 10
6 Stop Threshold (cnt/updt): 0
7 Simulate: Enable: OFF
8 Rate (cnt/updt): 0
9 HDI port Id: il

HH [ TYPE ] ENCODER

7. Move the conveyor and check that the pulse count is updated
in [Current Count (cnts)].

Setup of Pulsecoder is now complete. Next, you will mount and connect a
camera to use for visual tracking.

3 MOUNTING AND CONNECTING A CAMERA

Mount a camera and connect it to a robot controller.

@ If there are multiple robots, mount a camera on the most upstream
Note  Fobot in order to make setup simple.

> The camera mounted in "1.1.1 Mounting a Grid Pattern Detection
Memo Camera" is for the auto visual track frame setup function. This
section is about the fixed camera that is used for visual tracking.

3.1 MOUNTING A CAMERA

/ For the procedure to connect a camera to a robot controller, refer to
Memo "R-30iB Plus / R-30:B Mate CONTROLLER Sensor Mechanical Unit /
Control Unit OPERATOR’S MANUAL."

Attach a lens to a camera and mount it at the upstream part of the conveyor.

Make it so that the optical axis of the camera is perpendicular to the conveyor
surface.

B-83924EN-1/01 11



4 SETTING A TOOL FRAME

Mount the camera so that the direction in which the conveyor moves will be the
direction in which the size of the 2D image will be larger. Usually, this will be the
horizontal direction. This will ensure that there is a wide field of view in the
direction in which the conveyor moves.

Conveyor

4 SETTING A TOOL FRAME

Set up a tool frame at the tip of a vacuum pad.

4.1 SETTING UP BY DIRECT LIST METHOD

Set up a tool frame on the basis of the hand design values, using direct list
method.

1. On the teach pendant of the robot controller, press the [MENU]
key and select [SETUP] - [Frames].

12 B-83924EN-1/01



4 SETTING A TOOL FRAME

SETUP 1

1 UTILITIES

1 Prog Select

2 TEST CYCLE
3 MANUAL FCTNS

2 General

rror Table

endant Setup

|

G Logic

4 ALARM » |l 4 Macro
= esume Offset
51/0 » || 5 Ref Position
| P— pace fnct.
6 SETUP | 6 iRPickTool
- iag Interface
7 FILE p || 7 Port Init
lost Comm
8 iRVision » |l 8 Ovrd Select
asswords
9 USER 9 User Alarm -
racking

0 -- NEXT --

0 -- NEXT --

ncoders

o—~- NEXT --

— iy S
Menu Favarites (press and hold to set)

- i &)

4D Displa Panel set

2. PressF3 [OTHER] and select [Tool Frame] from the displayed
menu.

3. Move the cursor to the tool frame number to set, and press F2
[DETAIL].

» Here, Tool Frame Number 1 is selected.

4. Check that the teaching method is [Direct Entry].

» If another teaching method is selected, press F2 [METHOD] and select
[Direct Entry] from the displayed menu.

/o

SETUP Frames
Tool Frame
Frame Number: 1

Direct Entry 1/7

1 Comment:

% % ke vk v vk ok vk vk ok d ok ok ok e e ek ke

2 X: 0.000

SIS 0.000

4 Z: 0.000

5 W: 0.000

6 P: 0.000

7 R: 0.000
Configuration: G o O

[TYPE]

[METHOD] FRAME

B-83924EN-1/01 13



4 SETTING A TOOL FRAME

5. Enter the tool frame value directly.

> Here, a hand like the one shown below is used. Enter the values 'X =0,'
'Y=0,)'Z=115,,"W=-180,P=0"and'R=0."

W =-180 Tool frame

2
o .

SETUP Frames Y =[H
Tool Frame Direct Entry 1/7
Frame Number: 1

1 Comment:
2 X: 0.000
T e 0.000
4 Z: 115.000
5 W: -180.000
6 P: 0.000
7 R: 0.000
Configuration: G o O
- [TYPE] [METHOD]  FRAME

/ ® For the [Z] value, enter the height of the tool from the
Memo mechanical interface.
® If you are using a Genkotsu robot, we recommend using

"-180." for the [W] value.
If you are using an articulated type, the Z-axis of the tool
frame faces in the direction of movement away from the
flange. On the other hand, if you are using a Genkotsu
robot, the Z-axis of the tool frame faces in the opposite
direction. Here, "-180" is entered for the [W] value, so that
the Z-axis faces in the same direction as for an articulated

type.

14 B-83924EN-1/01



4 SETTING A TOOL FRAME

6. Pressthe [PREV] key and return to the screen with the list of
tool frames.

7. Press F5[SETIND] and enter the number of the tool frame you

have set.

7o 2
SETUP Frames H=[H
Tool Frame / Direct Entry 1/10

X Y Z Comment
i o.o0 0.0 115.0 [ ]
2 0.0 0.0 0.0 [ ]
3 0.0 0.0 0.0 [ 1
4 0.0 0.0 0.0 [ 1
5 0.0 0.0 0.0 [ 1
6 0.0 0.0 0.0 [ 1
7 0.0 0.0 0.0 [ 1
8 0.0 0.0 0.0 [ 1
9 0.0 0.0 0.0 [ 1
10 0.0 0.0 0.0 [ ]
[E'lter frame number: lj

[ TYPE ] DETAIL  [OTHER ] CLEAR SETIND

> Here, it is set to Tool Frame Number 1, which was set in step 4.

Setup of a tool frame is now complete. Next, you will set up the payload that is
applied to the robot.

B-83924EN-1/01 15



5 SETTING UP THE PAYLOAD

5 SETTING UP THE PAYLOAD

Set up the payload for the robot on the [MOTION PERFORMANCE] screen.

Here, 'Hand only' is set for Payload Setting No.1, and 'Hand + workpiece' is set for
Payload Setting No. 2.

1. On the teach pendant of the robot controller, press the [MENU]
key and select [NEXT] - [SYSTEM] - [Motion].

SYSTEM 1
1 SELECT 1 Clock
2 EDIT 2 Variables
3 DATA » | 3 Master/Cal
4 STATUS P || 4 OT Release
5 4D GRAPHICS p || 5 Axis Limits
6 SYSTEM |l 6 Config

7 USER2 7 Motion
8 BROWSER

— ey -

Menu Favarites (press and hold to set)

- i

4D Displa Panel set

2. Move the cursor to Payload Setting No. 1 and press F3
[DETAIL].

/o

MOTION PERFORMANCE

Groupl 1/10
No. PAYLOAD [kqg] Comment
3.00 [ 1
2 3.00 [ T
3 3.00 [ 1
4 3.00 [ 1
5 3.00 [ 1
6 3.00 [ 1
7 3.00 [ |
8 3.00 [ 1
9 3.00 [ |
10 3.00 [ 1

[TYPE] GROUP DETAIL ARMLOAD SETIND

16 B-83924EN-1/01



5 SETTING UP THE PAYLOAD

3. Seteachitem as required.

@ Be sure to set [PAYLOAD].
Note

e JGFRM
MOTION/PAYLOAD SET
2/8
Group 1
1 _Schedule No[  17];[**kxkkkxkkkkkkkkxk]
'2 PAYLOAD [kg]
R X [cm] .
4 PAYLOAD CENTER Y [cm] 0.00
5 PAYLOAD CENTER Z [cm] 0.00
6 PAYLOAD INERTIA X [kgfcms”2] 0.00
7 PAYLOAD INERTIA Y [kgfcms™2] 0.00
8 PAYLOAD INERTIA Z [kgfcms”2] 0.00

GROUP NUMBER DEFAULT He

» Here, the payload weight is assumed to be 1.0 kg.

/ For [PAYLOAD], set the weight for 'Hand only," without including
Memo  the weight of the workpiece.

» If you change the setting, the message 'Path / cycle time will be changed.
Continue?' will be displayed. Select F4 [YES].

4. Press the [PREV] key and return to the [MOTION
PERFORMANCE] screen.

B-83924EN-1/01 17



5 SETTING UP THE PAYLOAD

5. Move the cursor to Payload Setting No. 2 and press F3

[DETAIL].
7o 2,
MOTION PERFORMANCE + [H
Groupl 2/10
No. PAYLOAD [kg] Comment
1 1.00 [ ]
3.00 [ 1)
3 3.00 [ 1
4 3.00 [ ]
5 3.00 [ ]
6 3.00 [ ]
7 3.00 [ ]
8 3.00 [ ]
9 3.00 [ ]
10 3.00 [ ]

[TYPE] GROUP DETAIL ARMLOAD SETIND

6. Seteach item as required.

@ Be sure to set [PAYLOAD].
Note

e

MOTION/PAYLOAD SET
2/8
Group 1

r[hkkkkkkhkkkhkhkkkkkk

2 PAYLOAD [kg]

3 PAYLOAD CENTER X |[cm]

4 PAYLOAD CENTER Y [cm] 0.00
5 PAYLOAD CENTER Z [cm] 0.00
6 PAYLOAD INERTIA X [kgfcms”2] 0.00
7 PAYLOAD INERTIA Y [kgfcms”2] 0.00
8 PAYLOAD INERTIA Z [kgfcms”2] 0.00

[TYPE] GROUP NUMBER DEFAULT e

> gelri, ghe payload weight is assumed to be 1.1 kg (weight of workpiece:
.1 kg).

/ For [PAYLOAD], set the weight for 'Hand + workpiece' (weight
Memo  When holding a workpiece).

18 B-83924EN-1/01



6 SETTING UP TRACKING PARAMETERS

» If you change the setting, the message 'Path / cycle time will be changed.
Continue?' will be displayed. Select F4 [YES].

7. Pressthe [PREV] key and return to the [MOTION
PERFORMANCE] screen.

Setup of the payload is now complete. The auto visual track frame setup
function is now ready to be used.

6 SETTING UP TRACKING PARAMETERS

Using the auto visual track frame setup function, set up tracking parameters with
the following procedure.

® Setting up a schedule

® Calibrating the camera

® Setting up a tracking frame

6.1 SETTING UP ASCHEDULE

Enter the items required for the auto visual track frame setup function.

1. On the teach pendant of the robot controller, press the [MENU]
key and select [UTILITIES] - [iRPickTool].

e

MENU 1 UTILITIES 1

[TIES 2
1 UTILITIES 1 Home "
- le entry shift
2 TEST CYCLE 2 Hints
. up Exchg
3 MANUAL FCTNS 3 iRPickTool
4 ALARM » || 4 iRCalibration
51/0 » |l 5 Prog Adjust
6 SETUP » § 6 Program Shift
7 FILE » |l 7 Mirror Image Shif
8 iRVision » |l 8 Tool Offset
9 USER 9 Frame Offset
0 -- NEXT --

— oy
Menu Favorites (press and hold to set)

g

4D Displa Panel set
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6 SETTING UP TRACKING PARAMETERS

2. Move the cursor to [Conveyor Name] and press F4 [CHOICE].
From the list, select the name of the corresponding conveyor.

/o
iRPickTool Utilities

Schedule No. 1 :
Conveyor Name:
Encoder Number:

3 Tracking Type: LINE
4 First Robot: NO
5 Fixed Camera is set: NO
6 Grid Spacing: *kkkk*x mm
7 Hand Camera:

8 Hand Camera Focal Length:  k***** mm
9 Robot Group Num. to Use: al
10 UTOOL Frame Num. used Internally: 10
11 Conv. Drive: DO[ X%k ] (%% kkkkkkkkkkkxk)

[ TYPE ] SWITCH COPY [CHOICE] = EXECUTE

» Here, [CONV1] is selected.

3. Move the cursor to [Encoder Number] and enter the encoder

number that you have set.

1/0
iRPickTool Utilities
Schedule No. 1

1 Convevyor Name: CONV1
2 Encoder Number:
3 Tracking Type: LINE

4 First Robot: NO

5 Fixed Camera is set: NO

6 Grid Spacing: *kkkk* mm
7 Hand Camera:

8 Hand Camera Focal Length: ***%** mm
9 Robot Group Num. to Use: al
0 UTOOL Frame Num. used Internally: 10
1 Conv. Drive: DO[***] (k*xkkkkkkkkkkkk)

]!
1

[TYPE] SWITCH EXECUTE

> Here, Encoder Number 1, which was set in "2.2 SETTING UP
PULSECODER" is entered.

20
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6 SETTING UP TRACKING PARAMETERS

4. Move the cursor to [First Robot] and press F4 [YES].

Schedule No. 1

UTOOL Frame

Num. used Internally: 10

1 Conveyor Name: CONV1
2 Encoder Number: 1
3 _Tracking Type: LINE
4 First Robot: m
5 Fixed Camera 1s set: NO
6 Grid Spacing: *kkkk*x mm
7 Hand Camera:

8 Hand Camera Focal Length:  k***** mm
9 Robot Group Num. to Use: al
0]

1

[ TYPE ] SWITCH

/o

iRPickTool Utilities

Schedule No. 1

Conv. Drive:

DO[*%%] (kkkkkkkkkkkkkxk)

1 Conveyor Name: CONV1
2 Encoder Number: 1
3 Tracking Type: LINE
i £ _Robot: Y

|5 Fixed Camera is set: @
6 Grid Spacing: FXEAXXX mMm
7 Hand Camera:

8 Hand Camera Focal Length:  k***** mm
9 Robot Group Num. to Use: al

10 UTOOL Frame

11 Conv. Drive:

[ TYPE ] SWITCH

Num. used Internally: 10
DO [ * % % ] (% % ok sk %k ok ok ok ok ok ok ok ok )

B-83924EN-1/01
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6 SETTING UP TRACKING PARAMETERS

6.

/0
iRPickTool Utilities

Schedule No. 1

Move the cursor to [Grid Spacing] and enter the grid spacing.

6/11

10 UTOOL Frame

[TYPE]

SWITCH

11 Conv. Drive:

1 Conveyor Name: CONV1
2 Encoder Number: 1
3 Tracking Type: LINE
4 First Robot: YES
5 Fixed Camera is set: YES
6 Grid Spacing: mm
/ Hand Camera:

8 Hand Camera Focal Length: ***%** mm
9 Robot Group Num. to Use: al

Num. used Internally: 10
DQ[***] (**************)

EXECUTE

> Here, "15.0" is entered.

7.

Move the cursor to [Hand Camera], press F4 [CHOICE] and

select the corresponding camera name from the displayed list.

Schedule No.

T2

JGFRM

1 7/11
r Name: CONV1
ScCoc Number : 1
1 1: SC130EF2 g Type: LINE
= i =2 obot: YES
= Camera is set: YES
- acing: 15.0 mm
2 pmera:
: mera Focal Length: Thm
7 Group Num. to Use: 1
8 Frame Num. used Internally: 10
11 Conv. Drive: DO[ X%k ] (%% kkkkkkkkkkkxk)

[ TYPE ]

SWITCH

COPY [CHOICE] EXECUTE

» Here, the grid pattern detection camera 'BASLER (USB camera
manufactured by Basler (acA640-20um))," which was mounted on the
hand in "1.1.1 Mounting a Grid Pattern Detection Camera," is selected.
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6 SETTING UP TRACKING PARAMETERS

8.

Move the cursor to [Hand Camera Focal Length], and enter the

nominal focal length of the lens that you are going to use.

/o

iRPickTool Utilities
Schedule No. 1
1 Conveyor Name:
2 Encoder Number:
3 Tracking Type:
4 First Robot:

6 Grid Spacing:

7 Hand Camera:

lB Hand Camera Focal
obo roup Num.

11 Conv. Drive:

[ TYPE]

SWITCH

5 Fixed Camera is set:

10 UTOOL Frame Num. used Internally:
DO [ * % % ] (% % ok sk %k ok ok ok ok ok ok ok ok )

YES

15.0 mm

BASLER: 21728925

Length: REEiEd mm
o Use:

10

EXECUTE

> Here, "3.5" is entered.

> If you enter the focal length, the [Not Trained] displayed at the top of the
screen will change to [Trained)].

/o

[ TYPE ]

SWITCH

iRPickTool Utilities

Schedule No. 1
1 Conveyor Name:
2 Encoder Number: 1
3 Tracking Type: LINE
4 First Robot: YES
5 Fixed Camera is set: YES
6 Grid Spacing: 15.0 mm
7 Hand Camera: BASLER: 21728925
8 Hand Camera Focal Length: 3.5 mm
9 Robot Group Num. to Use: al
10 UTOOL Frame Num. used Internally: 10
11 Conv. Drive: DO[GRE]] (%% %%k %%k %k % k%)

EXECUTE

Memo

Setup of a schedule is now complete.

If you are controlling the drive for the conveyor using DO, enter
the DO number in [Conv. Drive].

Next, you will calibrate the camera.

B-83924EN-1/01
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6 SETTING UP TRACKING PARAMETERS

6.2 CALIBRATING THE CAMERA

Perform camera calibration by executing the schedule that you have set.
Camera calibration is carried out in the following order: creating camera data,
detection test, adjusting the exposure time, specifying the focal length.

@ ® If you are logged in on the [iRPickTool Setup] screen, log out
Note before performing camera calibration. For the procedure to log
out, refer to step 4 in "6.3.4 Calculating and Checking Parameters."
® |f you are going to run auto setup, enable the teach pendant or
change the mode switch to T1 or T2 mode.

1. On the [iRPickTool Utilities] screen for the corresponding
schedule number, press F5 [EXECUTE].

7o
iRPickTool Utilities
Schedule No. 1 : 11/11
1 Conveyor Name: CONV1
2 Encoder Number: 1
3 Tracking Type: LINE
4 First Robot: YES
5 Fixed Camera is set: YES
6 Grid Spacing: 15.0 mm
7 Hand Camera: BASLER: 21728925
8 Hand Camera Focal Length: 3.5 mm
9 Robot Group Num. to Use: al
10 UTOOL Frame Num. used Internally: 10
11 conv. Drive: DO[[]] (¥****x%x% k% x%x)

HH [ TYPE ] SWITCH EXECUTE

» The setup screen for camera calibration will appear.
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6 SETTING UP TRACKING PARAMETERS

2. Move the cursor to [Fixed Camera], press F4 [CHOICE] and
select the corresponding fixed camera name from the
displayed list.

/o

iRPickTool Utilities
Camera Calibration 1/2

You calibrate the fixed camera.

1
11: SC130EF2
2 BASLER: 21728925

3 on grid under
ifirm you can
ppeded, optimize
rid or exposure.
15.00 ms

h. If you don't
il automatically.
h: YES
kAR E

W~ || A

If OK, press E5 WEART.

[ TYPE ] LIVE

FiRVision Runtime

[CHOICE] NEXT

» Here, the digital camera [SC130EF2] is selected.

3. Move the cursor to [Camera Data] and enter the camera data
name. Then, press F3 [CREATE] and enter the camera data

name.

/o
iRPickTool Utilities

FiRVision Runtime

Camera Calibration 1/2

You calibrate the fixed camera.
Please select the fixed camera.
1 Fixed Camera: 1: SC130EF2

Please enter the camera data name

apd.n
_2 Camera Data:

Please put the calibration grid under
the fixed camera and confirm you can
find it by F4 FIND. If needed, optimize
camera's focus for the grid or exposure.
3 Exposure Time: 15.00 ms

Please enter Focal Length. If you don't
override, it's calculated automatically.
4 Override Focal Langth: YES
5 Focal Length: LELLLLEE

If OK, press F5 NEXT.

[ TYPE ] LIVE CREATE FIND NEXT

» Here, 'AUTOCALIBL1' is entered.
» When the camera data is created, [Not Created] displayed under the
camera data name will change to [Created)].

B-83924EN-1/01
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6 SETTING UP TRACKING PARAMETERS

B

iRPickTool Utilities fliRVision Runtime
Camera Calibration 1/2 2/5

You calibrate the fixed camera.
Please select the fixed camera.
1 Fixed Camera: 1: SC130EF2

Please enter the camera data name
and press F3 CREATE.

2 Ccamera Data: ATOCAT.TREL

Please put the calibration grIf unGo

the fixed camera and confirm you can

find it by F4 FIND. If needed, optimize

camera's focus for the grid or exposure.
3 Exposure Time: 15.00 ms

Please enter Focal Length. If you don't

override, it's calculated automatically.
4 Override Focal Langth: YES
5 Focal Length: LLLLLER

If OK, press F5 NEXT.

HH [ TYPE ] LIVE DELETE FIND =40

4. Check that the grid pattern is detected on the live screen.

® Place a calibration grid under the fixed camera and press F2 [LIVE].

® \While checking the live screen, adjust the focus, diaphragm and
exposure time of the lens so that the grid pattern can be seen clearly.
Adjust the focus and diaphragm directly on the lens rather than on
the screen, and adjust the exposure time on the screen.

® After making the adjustments, press F4 [FIND] and check that the
grid pattern is detected.

Fixed camera

Calibration grid
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6 SETTING UP TRACKING PARAMETERS

B

iRPickTool Utilities H-§iRVision Runtime
Camera Calibration 1/2 3/5

You calibrate the fixed camera.
Please select the fixed camera.
1 Fixed Camera: 1: SC130EF2

Please enter the camera data name
and press F3 CREATE.
2 Camera Data: AUTOCALIBL

Please put the calibration grid under
the fixed camera and confirm you can
find it by F4 FIND. If needed, optimize
camera's focus for the grid or exposure.
3 Exposure Time: ms

Please enter Focal Length. If you don't
override, it's calculated automatically.
4 Override Focal Langth: YES
5 Focal Length: LLLLLER

If OK, press F5 NEXT.

[TYPE] STOPLIVE NEXT

5. Move the cursor to [Focal Length], enter the nominal focal
length of the lens that you are going to use, and press F5
[NEXT].

e

iRPickTool Utilities ZVH]iRVision Runtime
Camera Calibration 1/2 5/5

You calibrate the fixed camera.
Please select the fixed camera.
1 Fixed Camera: 1: SC130EF2

Please enter the camera data name
and press F3 CREATE.
2 Camera Data: AUTOCALIBL

Please put the calibration grid under
the fixed camera and confirm you can
find it by F4 FIND. If needed, optimize
camera's focus for the grid or exposure.
3 Exposure Time: 1.00 ms

Please enter Focal Length. If you don't
override, it's calculated automatically.

‘ Focal Length: m mm '

If OK, press F5 NEXT.

9 0000ce e o8
‘.........J

LIVE

/ ® If you select [No] for [Override Focal Length], the focal length
Memo will be detected automatically. By default, [Yes] is set, soO
the focal length needs to be specified manually.

® For the procedure to calculate the focal length automatically,
refer to "6.2.2 Accurately Setting the Focal Length."

» The grid pattern will be detected.
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6 SETTING UP TRACKING PARAMETERS

6. Check the detection result.

e

iRPickTool Utilities gV H]iRVision Runtime
Camera Calibration 2/2 1/2

The fixed camera is calibrated.
Result
Mean error value: 0.37 pix
Maximum error value: 0.53 pix

Height of Cam. above Grid: 175.0 mm
9,9,9, 0,06 ¢00o0e
If there are strange found peints, ® %% 8,889,000 L]
please do F2 DELPNT to delete them. . e @ e.9.2,¢.9 0.0
e e 0 o e.0.000
If the error is more than about 1 pix
or the height of camera is diffarent 2,090 90
from the actual one, please change Focal e 0.0, 0.0 ¢,6,0,40.98
Length or Grid Spacing and do F3 RECALBE. e e 9,0 ¢.00080
1 Focal Length: mm e 0 6.0,0,.0,¢ 9,9,¢
2 @Grid Spacing: 15.0 mm AR B o @ o090

If OK, please press F5 HEXT.

[ TYPE ] DELPNT PREV NEXT

/ ® |If there are any dots that have been falsely detected, press
Memo F2 [DELPNT]. Follow the displayed message, enter the
number for the falsely detected point displayed in Runtime
Image, and delete it.
® |If there is an error of more than 1 pixel or the height of
camera is different from the actual height, make a fine
adjustment to the value for [Focal Length] or review the
value for [Grid Spacing].
For details on the focal length, refer to "6.2.1 Checking the
Focal Length."

If there are no problems up to here, camera calibration is complete. Press F5
[NEXT] and proceed to the setup of a tracking frame.

6.2.1 Checking the Focal Length

You can check the focal length by comparing the actual height from the
calibration plane to the camera lens with the value for [Height of Cam. above
Grid] that is displayed for the detection result. An error of a few tens of mm is
permissible.
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6 SETTING UP TRACKING PARAMETERS

—» —Image sensor

Vo 1GFRM|

IRPickTocl Utilities G H]iRvision Runtime
Camera Calibraticn 2/2 1/2

£
=3
=
K
©
S
=}
i

Check that the value is close
to the distance indicated by
the arrow in the figure below.

l l——Camera

Lens

5 -
S
c
8 86980004 'g
©
6.0.0,08¢08 If it is obviously different, ‘8
:=: Ry adjust the value for [Focal e
Length]. -
e e 0. 0,0088808; ’ 1S
. s e.e 08 e L, L)
I£ 0F, pleass press 15 §NEXT. /” é
/’ 8

it g : |

e Camera 8 ‘Calibration plane .

DELPNT ¥ :

,/, Size of field of view |

/// :

Conveyor belt surface Y Calibration grid

i Calibration plane - - - -

6.2.2 Accurately Setting the Focal Length

If you place the calibration grid at an inclination in step 4 under "6.2
CALIBRATING THE CAMERA," select [No] for [Override Focal Length], and
then proceed to step 6, the focal length will be calculated with greater accuracy.

Camera

N/ Calibration grid (place at an inclination)

However, for the setup of a tracking frame described later, you must place the
calibration grid so it is flat and feed it along. Therefore, press F4 [PREV] on
the screen where the detection results are displayed and return to the screen
before detection, select [Yes] for [Override Focal Length], place the calibration
grid so it is flat, and then proceed to the next step. If you go back to the
previous step, the focal length that is retained will be one that has been
calculated automatically.

/ As every lens will be different, re-perform automatic calculation of
Memo the focal length if you use a different lens, even if the nominal focal
length is the same.
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6 SETTING UP TRACKING PARAMETERS

6.3 SETTING UP ATRACKING FRAME

After you have completed camera calibration, set up the tracking frame, the
encoder scale, and the tracking area on the conveyor.

Do the setup in the following order: measurement of the first point, measurement
of the second point, recording the Z height, automatic calculation of the
parameters, checking the results.

The figure below is an image of the tracking frame and tracking area that will be
set.

Tracking frame

Downstream boundary
(determined by the
measurement of the
second point)

Upstream boundary (determined by
the measurement of the first point)
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6 SETTING UP TRACKING PARAMETERS

6.3.1 Measuring and Checking the First Point

1. On the screen where you have completed camera calibration,
press F5 [NEXT].

e IGFRM
iRPickTool Utilities @] iRVision Runtime
Camera Calibration 2/2 1/2
The fixed camera is calibrated.
Result
Mean error value: 0.37 pix
Maximum error value: 0.53 pix
Height of Cam. above Grid: 175.0 mm
9,996,602 00¢ 00
If there are strange found peints, ® %% 8,889,000 L]
please do F2 DELPNT to delete them. . e @ e.9.2,¢.9 0.0
e e 0 o e.0.000
If the error is more than about 1 pix
or the height of camera is diffarent 2,090 90
from the actual one, please change Focal e 0.0, 0.0 ¢,6,0,40.98
Length or Grid Spacing and do F3 RECALBE. e e 9,0 ¢.00080
1 Focal Length: B e 0 6.0,0,.0,8 9,9,@
2 @Grid Spacing: 15.0 mm AR B o @ o090

If OK, please press F5 HEXT.

[ TYPE ] DELPNT PREV NEXT

» The setup screen to perform measurement of the first point appears.
The grid pattern detection camera snaps images automatically, and the
images are displayed in real-time in Runtime Image.

2. On the hand, mount the grid pattern detection camera that was
described in "1.1 EQUIPMENT REQUIRED FOR THE AUTO
VISUAL TRACK FRAME SETUP FUNCTION."

3. Operate the conveyor so that the calibration grid is on the
upstream side of the robot's workspace, and stop.

> If you have selected drive DO, press F3 [CONV ON] to operate the
conveyor. To stop the conveyor, press F3 [CONV OFF].
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6 SETTING UP TRACKING PARAMETERS

e JGFRM

iRPickTool Utilities
Track Frame Set 1/8 1/5

2V EJirvision Runtime

Please move the calibration grid to
the upstream tracking area of this robot
and move reobot so that big circles come
to image center.

1 Exposure Time: ms

Please record start peosition by F3 and .
optimize camera's focus for the grid.
2 start Position:

If needed, please change movement limit.
3 R Angle Limit(+-): 45.0 deg
4 Z pist. Limit(+-): 35.0 mm

If you want to set scale manually,
please set it here. .
5 Scale (Optional): *®*xxx*xx ont/mm

If you ready, press F5 NEXT with SHIFT
key and deadman switch.

HHH [TYPE] STOPLIVE CONV ON FIND

4. Move the robot by jog operation so that the large dots are
roughly at the center of the image, and adjust the exposure
time and focus of the camera.

/ If the large dots are not at the center, the limit check described

Memo later might not be performed properly. In a limit check, the
camera position is calculated roughly by means of simple
measurement, and the target position is checked without
actually moving the robot. The camera position will be more
accurate if you perform a limit check close to the center of a
large dot.

Grid pattern
detection camera

Calibration grid

/ If you adjust the position so that the direction in which the three

Memo large dots are in a line is the horizontal direction in the image
like in Runtime Image in the figure below, it will be easier for the
measurement to become stable.
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6 SETTING UP TRACKING PARAMETERS

/0

iRPickTool Utilities

Track Frame Sat 1/8 1/5

Please move the calibration grid to
the upstream tracking area of this robot
and move rebot so that big circles come

t Lan
il Exposure Time: m ms|

Please record start position by F3 and

optimize camera's focus for the grid.
2 start Position:

If needed, please change movement limit.
3 B Angle Limit(+-): 45.0 deg
4 7 pist. Limit(+-): 35.0 mm

If you want to set scale manually,
please sat it herae.

5 Scale (Optional): **®¥*w*%% cptfmm .

If you ready, press F5 NEXT with SHIFT

key and deadman switch.

iRVision Runtime

[TYPE]  STOPLIVE CONV ON

At least two small dots have to be in a line in the up, down, left

Note

and right directions of the large dots.

» This position will be the start position for the first point.

» The robot moves from the start position and measures the first point.
During measurement, it moves as shown in the figure below.

The robot moves all the way in X and Y
directions within the range in which the
large dots appear in the image.

Note

| 1

0 \ y

In the direction of the USB camera's field
of view, the robot moves up and down by
the distance specified in [Z Dist. Limit].
While keeping the dots at the center, the
robot rotates by the angle specified in [R
Angle Limit].

Adjust the start position by taking into consideration the robot's

movement amount.

B-83924EN-1/01
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6 SETTING UP TRACKING PARAMETERS

5. Move the cursor to [Start Position] and press F3 [RECORD].

1/0

iRPickTool Utilities % iRVision Runtime
Track Frame set i/8 2/5

Please move the calibration grid to
the upstream tracking area of this robot
and move reobot so that big circles come
to image center.

1 Exposurs Time: 15.0 ms

Please record start pesition by F3 and

If needed, please change movement limit.
3 R Angle Limit(+-): 45.0 deg
4 2 Dist. Limit(+-): 35.0 mm

If you want to set scale manually,
please set it here. .
5 Scale (Optional): *®*xxx*xx ont/mm

If you ready, press F5 NEXT with SHIFT
key and deadman switch.

i [TYPE] STOPLIVE RECORD CHKLIM

» When the position is recorded, the display for [Start Position] changes to
[Trained (CHK yet)].

6. While holding down the [SHIFT] key, press F4 [CHK LIM].

B

iRPickTool Utilities
Track Frame Set 1/8 2/5

iRVision Runtime

Please move the calibration grid to
the upstream tracking area of this robot
and move robot so that big circles come
to image center.

1 Exposure Time: 15.0 ms

Please record start position by F3 and .
optimize camera's focus for the grid.

2 Trained (CHK yet)

If needed, please change movement limit.
3 R Angle Limit (+-): 45.0 deg
4 Z Dist. Limit (4-): 35.0 mm

If you want to set scale manually,
please set it here. .
5 Scale (Optional): #**xaxxx* ont/mm

If you ready, press F5 NEXT with SHIFT
key and deadman switch.

[ TYPE ] LIVE RECORD  CHK LIM

» The robot moves by the minimum amount necessary and starts to check
whether it can move to the measurement point. When it does this, the
robot checks while leaving a margin of about 5 mm in each of the X, Y
and Z directions relative to the target position, for safety.
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6 SETTING UP TRACKING PARAMETERS

/ Measurement is possible even without performing limit error
Memo  detection (limit check). Go to step 7 with things just as they
are.
If you do not perform a limit check, it can sometimes be the
case that the robot is sometimes unable move to the target
position during measurement and you have to redo the
measurement from the start.
By checking the validity of the start position in advance by
means of a limit check, you can save the time and effort
involved in redoing the measurement.

» If there are no problems with the check results, the display for [Start
Position] changes to [Trained (CHK OK)].

@g ® If alimit error is detected as a result of the check, the display
for [Start Position] changes to [Trained (CHK NG)]. If an
error is detected, change the start position and repeat the
procedure from step 4.

® Limit checks are performed for measurement target
positions. You do not perform limit checks for all motion
paths. Therefore, even if you have performed a limit check
in advance, a limit error may occur near the workspace
boundary.

® Measurement will also stop if the large dots go off screen
during measurement. A limit check will not go so far as to
check whether the large dots are contained in the snap
window during measurement.

Note

Robot movement brings with it the risk that the robot
will collide with the conveyor or peripheral

& CAUTION | equipment. When setting the [Start Position], or the
[R Angle Limit] and [Z Dist. Limit] described next,
take due care.
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6 SETTING UP TRACKING PARAMETERS

7. Move the cursor to [R Angle Limit (+-)] or [Z Dist. Limit (+-)],
and enter an appropriate value.

B

iRPickTool Utilities H-§iRVision Runtime
Track Frame Set 1/8 3/5

Please move the calibration grid to
the upstream tracking area of this robot
and move robot so that big circles come
to image center.

1 Exposure Time: 15.0 ms

Please record start position by F3 and
optimize camera's focus for the grid.
2 start Position:

. PR - el £ .
3 R Angle Limit(+-): deg
4 Z Dist. Limit (4-): 35.0 mm

If you want to set scale manually,
please set it here.
5 Scale (Optional): *AKXARRRRE ont/mm

If you ready, press F5 NEXT with SHIFT
key and deadman switch.

[ TYPE ] LIVE CONV ON FIND NEXT

Enter appropriate limit values, so that the robot will
& CAUTION | not come into contact with the conveyor or peripheral
equipment.

» Next, perform calibration grid frame measurement.

> Ifyou want to obtain a more precise result, move the cursor to
Memo [Scale (Optional)] and enter an appropriate value.
The scale can be calculated from the value obtained by dividing
the amount of increase in the encoder count when an
appropriate mark is fed from upstream, by the movement
distance in the flow direction measured with a tape measure,
etc.
Scale = Difference in the encoder count value (cnts) /
Movement distance (mm)

36 B-83924EN-1/01



6 SETTING UP TRACKING PARAMETERS

8. Wwhile holding down the deadman switch and the [SHIFT] key,
press F5 [NEXT].

B

iRPickTool Utilities H-§iRVision Runtime
Track Frame Set 1/8 5/5

Please move the calibration grid to
the upstream tracking area of this robot
and move robot so that big circles come
to image center.

1 Exposure Time: 15.0 ms

Please record start position by F3 and
optimize camera's focus for the grid.
2 start Position:

it ded, please chang t limit.
3 R Angle Limit (+-): 45.0 deg
4 Z Dist. Limit (4-): 35.0 mm

If you want to set scale manually,
please set it here.
5 Scale (Optional): ent /mm

If you ready, press F5 NEXT with SHIFT
key and deadman switch.

LIVE CONV ON FIND NEXT

» Calibration grid frame measurement will start.

0. Keep holding down the [SHIFT] key while gripping the
deadman switch, until the measurement is complete.

Busy

Run  1/0 L IGFRM
¥ &=

iRPickTool Utilities HiRVision Runtime
Track Frame Set 2/8

Now measuring the dot pattern
frame.
Keep shift + deadman switch.

® Keep the override at 10% or below.

® \While checking how the measurement is going,
be ready to release the deadman switch
immediately if there is any risk of collision.

/\ WARNING
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» When the measurement is complete, a screen for checking the
measurement results will appear.

e

iRPickTool Utilities ZVH]iRVision Runtime
Track Frame Set 3/8 1/1

The dot pattern has been found.
Here, you cheack if the result is valid.

Please jog the hand from the current
pesition around TOOL Z.

1 Exposure Time: ms

If the center of the dot pattern moves
over big from the center of cross-wire
in the display image,

please press F3 PREV and remsasure.

If not,
please press F5 NEXT.

HH [TYPE] STOPLIVE PREV  MOVE TO NEXT

10. Rotate the robot around the tool's Z-axis using tool jog
operation, and check that the center of the grid pattern is not off
the centerline.

e

iRPickTool Utilities ZVH]iRVision Runtime
Track Frame Set 3/8 1/1

The dot pattern has been found.
Here, you cheack if the result is valid.

Please jog the hand from the current
pesition around TOOL Z.

1 Exposure Time: ms

If the center of the dot pattern moves
over big from the center of cross-wire
in the display image,

please press F3 PREV and remsasure.

If not,
please press F5 NEXT.

[TYPE] STOPLIVE PREV MOVE TO NEXT

If it is significantly off, the camera may have gone off position
note  during measurement. Check the mounting of the camera,
press F3 [PREV], and measure again.

If there are no problems with the measurement results for the first point, proceed
to measurement of the second point.
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6 SETTING UP TRACKING PARAMETERS

6.3.2 Measuring and Checking the Second Point

1. Onthe screen to check the measurement of the first point,
press F5 [NEXT].

e JGFRM
iRPickTool Utilities @V FQiRVision Runtime

Track Frame Set 3/e 1/1
The dot pattern has bean found.
Here, you check if the result is walid.
Please jog the hand from the current
position around TOOL Z.

1 Exposure Time: m ms

If the center of the dot pattern moves
cver big from the center of cross-wire
in the display image,

please press F3 PREV and remeasure.

If not,
please press F5 NEXT.

HHH [TYPE] STOPLIVE PREV  MOVE TO NEXT

» The setup screen to perform measurement of the second point appears.

2. Operate the conveyor so that the calibration grid is on the
downstream side of the robot workspace, and stop.

» If you have selected drive DO, press F3 [CONV ON] to operate the
conveyor. To stop the conveyor, press F3 [CONV OFF].

3. Move the robot by jog operation so that the large dots are
roughly at the center of the image, and adjust the exposure
time and focus of the camera.

/ If the large dots are not at the center, the limit check described

Memo later might not be performed properly. In a limit check, the
camera position is calculated roughly by means of simple
measurement, and the target position is checked without
actually moving the robot. The camera position will be more
accurate if you perform a limit check close to the center of the
large dots.
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6 SETTING UP TRACKING PARAMETERS

Grid pattern

Upstream detection camera

Calibration grid (place so it is
flat horizontally)

/ If you adjust the position so that the direction in which the three

Memo large dots are in a line is the horizontal direction in the image
like in Runtime Image in the figure below, it will be easier for the
measurement to become stable.

e

iRPickTool Utilities ZVH]iRVision Runtime
Track Frame Set 4/8 1/3

Please move the calibration grid to

the downstream tracking area of this
robot and move robot so that big circles
come to image center.

ll Exposure Time: msl

Please record start pesition by F3 and
optimize camera's focus for the grid.

2 start Position: Hot Trained

If needed, please change movement limit.

3 R Angle Limit(+-): 45.0 deg

If you ready, push F5 MEXT with SHIFT
key and deadman switch.

[ TYPE ] STOPLIVE CONWV ON FIND NEXT

@ At least two small dots have to be in a line in the up, down, left
Note  and right directions of the large dots.

» This position will be the start position for the second point.
» The robot moves from the start position and measures the second point.
During measurement, it moves as shown in the figure below.
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6 SETTING UP TRACKING PARAMETERS

B : §

While keeping the dots at the center, the robot rotates by the angle
specified in [R Angle Limit].

Adjust the start position by taking into consideration the robot's
Note  MoOvement amount.

4. Move the cursor to [Start Position] and press F3 [RECORD].

e

iRPickTool Utilities ZVH]iRVision Runtime
Track Frame Set 4/8

Please move the calibration grid to

the downstream tracking area of this
robot and move robot so that big circles
come to image center.

1 Exposure Time: 15.0 ms

Please record start pesition by F3 and
optimize camera's focus for the grid.

|: roETcTn E——
If ded, please limit.
3 R Angle Limit(+-): 45.0 deg

If you ready, push F5 MEXT with SHIFT
key and deadman switch.

[TYPE] STOPLIVE RECORD @ CHKLIM

» When the position is recorded, the display for [Start Position] changes to
[Trained (CHK yet)].
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6 SETTING UP TRACKING PARAMETERS

Memo

/o

iRPickTool Utilities

Track Frame Set 4/8 2/3
Please move the calibration grid to

the downstream tracking area of this
robot and move robot so that big circles
come to image center.

1 Exposure Time: 15.0 ms

Please record start pesition by F3 and
optimize camera's focus for the grid.

Flstart Position:

Trained (CHK yet)
If needed, please change movement limit.
3 R Angle Limit(+-): 45.0 deg

If you ready, push F5 NEXT with SHIFT
key and deadman switch.

5. While holding down the [SHIFT] key, press F4 [CHK LIM].

FiRVision Runtime

[TYPE] STOPLIVE RECORD CHKLIM

The robot moves by the minimum amount necessary and starts to check
whether it can move to the measurement point. When it does this, the
robot checks while leaving a margin of about 5 mm in each of the X, Y
and Z directions relative to the target position, for safety.

/ Measurement is possible even without performing limit error

are.

detection (limit check). Go to step 6 with things just as they

If you do not perform a limit check, it can sometimes be the
case that the robot is sometimes unable move to the target
position during measurement and you have to redo the
measurement from the start.

By checking the validity of the start position in advance by
means of a limit check, you can save the time and effort
involved in redoing the measurement.

If there are no problems with the check results, the display for [Start
Position] changes to [Trained (CHK OK)].

42
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6 SETTING UP TRACKING PARAMETERS

@ ® If a limit error is detected as a result of the check, the display

Note fo

r [Start Position] changes to [Trained (CHK NG)]. If an

error is detected, change the start position and repeat the
procedure from step 4.

® Limit checks are performed for measurement target
positions. You do not perform limit checks for all motion
paths. Therefore, even if you have performed a limit check

in

advance, a limit error may occur near the workspace

boundary.

e M

easurement will also stop if the large dots go off screen

during measurement. A limit check will not go so far as to
check whether the large dots are contained in the snap
window during measurement.

/\ CAUTION

Robot movement brings with it the risk that the robot
will collide with the conveyor or peripheral
equipment. When setting the [Start Position], or the
[R Angle Limit] described next, take due care.

6. Move the cursor to [R Angle Limit (+-)] and enter an
appropriate value.

/o

iRPickTool Utilities
Track Frame Set

Please move the cal

1 Exposure Time:

2 start Position:

If ded, please

the downstream tracking area of this
robot and move robot so that big circles
come to image center.

Please record start pesition by F3 and
optimize camera's focus for the grid.

FiRVision Runtime
4/8

ibration grid to

15.0 ms

limit.

I3 R Angle Limit (+-): deg

If you ready, push

key and deadman switch.

F5 MNEXT wWith SHIFT

[TYPE] STOPLIVE CONV ON FIND NEXT

/\ CAUTION

Enter an appropriate limit value for the movement
angle, so that the robot will not come into contact
with the conveyor or peripheral equipment.

» Here, it is left as "45.0."

> Next, perform

calibration grid frame measurement.

B-83924EN-1/01
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6 SETTING UP TRACKING PARAMETERS

7. While holding down the deadman switch and the [SHIFT] key,
press F5 [NEXT].

e

iRPickTool Utilities ZVH]iRVision Runtime
Track Frame Set 4/8 3/3

Please move the calibration grid to

the downstream tracking area of this
robot and move robot so that big circles
come to image center.

1 Exposure Time: 15.0 ms

Please record start pesition by F3 and
optimize camera's focus for the grid.

2 start Position: Trained (CHK OK)

If needed, please change movement limit.

3 R Angle Limit (+-): deg

If you ready, push F5 MEXT with SHIFT
key and deadman switch.

[TYPE] STOPLIVE CONV ON FIND NEXT

» Calibration grid frame measurement will start.

8. Keep holding down the [SHIFT] key while gripping the
deadman switch, until the measurement is complete.

Busy
Run /O

iRPickTool Utilities
Track Frame Set 5/8

Now measuring the dot pattern
frame.
Keep shift + deadman switch.

® Keep the override at 10% or below.

® \While checking how the measurement is going,
be ready to release the deadman switch
immediately if there is any risk of collision.

/N WARNING
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6 SETTING UP TRACKING PARAMETERS

» When the measurement is complete, a screen for checking the
measurement results will appear.

e

iRPickTool Utilities ZVH]iRVision Runtime
Track Frame Set 6/8 1/1

The dot pattern has been found.
Here, you cheack if the result is valid.

Please jog the hand from the current
pesition around TOOL Z.

1 Exposure Time: ms

If the center of the dot pattern moves
over big from the center of cross-wire
in the display image,

please press F3 PREV and remsasure.

If not,
please press F5 NEXT.

HH [TYPE] STOPLIVE PREV  MOVE TO NEXT

9. Rotate the robot around the tool's Z-axis using tool jog
operation, and check that the center of the grid pattern is not off
the centerline.

e

iRPickTool Utilities ZVH]iRVision Runtime
Track Frame Set 3/8 1/1

The dot pattern has been found.
Here, you cheack if the result is valid.

Please jog the hand from the current
pesition around TOOL Z.

1 Exposure Time: ms

If the center of the dot pattern moves
over big from the center of cross-wire
in the display image,

please press F3 PREV and remsasure.

If not,
please press F5 NEXT.

[TYPE] STOPLIVE PREV MOVE TO NEXT

If it is significantly off, the camera may have gone off position
note  during measurement. Check the mounting of the camera,
press F3 [PREV], and measure again.

If there are no problems with the measurement results for the second point,
proceed to setup of the tracking frame height (recording the Z height).
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6 SETTING UP TRACKING PARAMETERS

6.3.3 Recording the Z Height

1. Onthe screen to check the measurement results for the
second point, press F5 [NEXT].

B

iRPickTool Utilities H-§iRVision Runtime
Track Frame Set 3/8 1/1

The dot pattern has been found.
Here, you check if the result is wvalid.

Please jog the hand from the current
pesition around TOOL Z.

1 Exposure Time: ms

If the center of the dot pattern moves
over big from the center of cross-wire
in the display image,

please press F3 PREV and remeasure.

If not,
please press F5 NEXT.

EEE [TYPE] STOPLIVE PREV MOVE TO NEXT

» The screen to set up the tracking frame height (Z value) will appear.

2. Move the cursor to [Active TOOL] and enter the tool frame
number that you set in "4. SETTING ATOOL FRAME."

» Here, itis left as Tool Frame Number 1. (It does not need to be
changed.)

» The values for the frame that has been set for the tool frame number will
be displayed under [Active TOOL].

B

iRPickTool Utilities H-§iRVision Runtime
Track Frame Set 1/8

Here you set Z of tracking frame.
Please set the tool frame number of TCP
to Active TOOL and touch up the surface
of the calibration grid and then press
F4 Z RECORD.

l1 Active TooL: [HI mrll
a1 v l.- L £y -
W: =180.0 p: 0.0 R: 0.0 deg
2 Z height: 0.0 mm

Please press F5 CALC to calculate.

Z RECORD CALC
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6 SETTING UP TRACKING PARAMETERS

3. Move the robot by jog operation, and after it has touched up
the surface of the calibration grid, press F4 [Z RECORD].

Touches the tool tip

Calibration grid

e JGFRM
iRPickTool Utilities
Track Frame Set 1/8 2/2

iRVision Runtime

Here you set Z of tracking frame.
Please sat the tool frame number of TCP
to Active TOOL and touch up the surface

of the calibration grid and then press
F4 I RECORD.

1 Active TooL: 1[ 1

X: 0.0 ¥: 0.0 z: 115.0 mm
W: =180.0 p: 0.0 R: 0.0 deg
2 2 height: [ 0.0y

Please press F5 CALC to calculate.

PREV Z RECORD CALC

» The tracking frame height (Z value) will be recorded.
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6 SETTING UP TRACKING PARAMETERS

B

iRPickTool Utilities H-§iRVision Runtime
Track Frame Set 1/8 2/2

Here you set Z of tracking frame.
Please set the tool frame number of TCP
to Active TOOL and touch up the surface
of the calibration grid and then press
F4 Z RECORD.

1 Active TooL: 1[ 1
b 4] 0.0 ¥Y: 0.0 z: 115.0 mm
M s A00 P a0 B

|2 2z height:

Please press F5 CALC to calculate.

PREV Z RECORD CALC

/ You can also enter a value directly in [Z height]. Enter the
Memo tracking frame height as viewed from the robot's world frame.

Check that [Z height] has been entered, then proceed to parameter calculation.

6.3.4 Calculating and Checking the Parameters

1. After [Z height] has been entered, press F5 [CALC].

B

iRPickTool Utilities H-§iRVision Runtime
Track Frame Set 1/8 2/2

Here you set Z of tracking frame.
Please set the tool frame number of TCP
to Active TOOL and touch up the surface
of the calibration grid and then press
F4 Z RECORD.

1 Active ToOOL: 1[ 1
X: 0.0 ¥Y: 0.0 z 115.0 mm
W: =180.0 p: 0.0 R: 0.0 deg

2 Z height:

Please press F5 CALC to calculate.

PREV Z RECORD CALC

» The parameters will be calculated from the measurement results for the
first and the second points and [Z height], and the screen will change to a
screen for checking the parameter calculation results.

48
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6 SETTING UP TRACKING PARAMETERS

2. Check the parameter calculation results. Check whether the
Z value for [Tracking Frame] is an appropriate value as seen
from the robot's base position, whether the X value for [Grid
pos. when fixed camera found] is an appropriate position as
seen from the tracking frame, etc.

B

iRPickTool Utilities H-§iRVision Runtime
Track Frame Set 8/8

The parameters have been calculated.

rCalculntad Emsult s=s================= A
X Dist. from First Robot: 0.0 mm
Tracking Frame:

K: 139.4 v: =233.1 Z: -1013.3 mm
W: 0.0 p: 0.0 R: 150.2 dag
Scale: 295.3 count/mm
Upstream boundary: 0.0 mm
Downstream boundary: 432 .4 mm
Grid pos. when fixed camera found:
X: =763.9 ¥Y: 0.0 2: 0.0 mm
W: =0.3 p: 2.2 R: 0.4 deg
\ S

If you press F5 FINISH,
these parameters are updated.

FINISH

/ If the Z value for [Tracking Frame] is inappropriate, press F3
Memo [PREV], enter an appropriate [Z height] and calculate again.

3. Press F5 [FINISH].

B

iRPickTool Utilities H-§iRVision Runtime
Track Frame Set 8/8

The parameters have been calculated.

Calculated Result ss======s==========
X Dist. from First Robot: 0.0 mm
Tracking Frame:

i 139.4 v: =233.1 Z: -1013.3 mm

W: 0.0 p: 0.0 R: 150.2 dag
Scale: 295.3 count/mm
Upstream boundary: 0.0 mm
Downstream boundary: 432 .4 mm
Grid pos. when fixed camera found:

X: =763.9 ¥Y: 0.0 2: 0.0 mm

W: =0.3 p: 2.2 R: 0.4 deg

If you press F5 FINISH,
these parameters are updated.

» On the basis of the calculation results, robot and conveyor objects will be
created automatically, and the [iRPickTool Setup] screen will appear.
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6 SETTING UP TRACKING PARAMETERS

4. On the displayed [iRPickTool Setup] screen, check the
parameters that have been set and press F5 [LOGOUT].

/o

iRPickTool Setup
+ | £ [u]

V Workeell
¥ F4 robots

ki rosot1

Trays

VECunveruls

Fix Stations

b = CONV1
[ sens1
Ecsti

Tracking Type
Servo Conveyor

Tray
Overlap Tolerance
lLoad Balance

Load Balance

I

Model IDs to handle
C5TH1

Bypass

Pra-group

Pre-grouping

Log
Logging

= CONV1

not used [ | 1nitial Status Frovty
I 10.0 mm

Self-paced il For all model 1Ds £

Common

—
1 (100%)
0 (0%)

Used [

Enable [

g

[ TYPE ]

[EDIT TREE]

SET TRK FRM LOGOUT

» The parameters for the tracking frame will be set as in the figure below.

Tracking frame

The frame will be set
at the origin of the
calibration grid that
was measured first.
Z will be the value
set in the recording
of [Z height] .

Downstream
boundary

This will be set with
reference to the X
value of the origin
of the calibration
grid that was
measured second.

Upstream
boundary

This will be set
with reference to
the X value of the
origin of the
calibration grid that
was measured
first.

» If you log out, iRPickTool closes and the logout screen appears.
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7 TEACHING A VISION PROCESS

e

iRPickTool Setup gV H]iRVision Runtime

iRPickTool Setup is open in a separate wind

Display iRPickTool Setup window

5. On the teach pendant of the robot controller, press the [MENU]

key and select [UTILITIES] - [iRPickTool].

6. On the finish screen for tracking frame setup, press F4 [OK].

e

iRPickTool Utilities gV H]iRVision Runtime
Auto Param Set

Execution of Auto Param Set
succeedad.
Parameters updated.

S OK

Set up of a tracking frame is now complete. Next, you will teach a vision
process for visual tracking.

7/ TEACHING A VISION PROCESS

In this chapter you teach 'Single-View Visual Tracking'. Vision processes are
taught using the following flow:

® Editing a Vision Process

® Editing a Snap Tool
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7 TEACHING A VISION PROCESS

® Editing a GPM Locator Tool

7.1 EDITING A VISION PROCESS

Create a new vision process and edit the vision process.

1. Onthe teach pendant of the robot controller, press the [MENU]

key and select [iRVision] - [Vision Setup].

iRVision 1
1 UTILITIES 1 Vision Setup

7 FILE
8 iRVision
9 USER
0 -- NEXT --

2 TEST CYCLE 2 Vision Runtime
3 MANUAL FCTNS 3 Vision Log
4 ALARM » |l 4 Vision Config
5 I/0 » || 5 Vision Utilities
6 SETUP » § 6 Vision Devices
»
»

— oy P
Menu Favorites (press and hold to set)

g

4D Displa Panel set

» The [iRVision Vision Setup] screen will appear.

2. Press F2 [CREATE].

7

iRVision Vision Setup

e

Name 4] Comment

Camera Data (1)

) AUTOCALIB1

4 vV "B

[ TYPE ] CREATE EDIT FILTER [ ATTR ]

52
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7 TEACHING A VISION PROCESS

3. For the selection of the type, select [Vision Process Tools] -
[Single-View Visual Tracking], and press F4 [NEXT].

/o
iRVision Vision Setup

P single-View Visual Tracking

Single-View Visual Tracking is a vision process to
compensate motion of robot by detecting 20
position of the workpiece without stopping a
conveyor by detecting a workplece conveyed by
the conveyor with a single camera.

x

CANCEL

» The create screen for vision data will appear.
4. Enter an arbitrary name in [Name], and press F4 [OK].

1/o
iRVision Vision Setup

Type ﬂ Single-View Visual Tracking

Hame* I[VT l
The name must start with a letter, contain no spaces, not contain the characters \\/f:*?¢
\" |-, and be 34 characters or less.

Comment [

x

CANCEL

» The vision process that you created on the [iRVision Vision Setup] screen
will appear.
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7 TEACHING A VISION PROCESS

5. Select the vision process that you created, and press F3
[EDIT].

1/0

iRVision Vision S _
[ N 4| Comment
Camera Data (1)

[<] autocausy

Vision Process Tools (1
|

T B, K A -

CREATE EDIT FILTER [ ATTR ]

» The edit screen for vision processes will appear.

6. Placea workpiece in the field of view of the fixed camera.

!4— Fixed camera

Workpiece
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7 TEACHING A VISION PROCESS

7. On the vision process edit screen, select the camera data
name that you created in "6.2 CALIBRATING CAMERA."

7

Vision Setup - VT

.=, Single-View Visual Tracking

B lcamera AUTOCALIBL [+ |
i

Conveyor Name O

Image Logging Mode Do Mot Log n

Runtime Image Display u

Delete Duplicates If < W pix im °
Measurements inmm [

Part £ Height Mode Use Caonstant Value £l

Display Image Snap Tool 1 u

Reference Data

Ref. Data To Usefd static |5

Part £ Height 0,000 mm @Trk. F

Ref. Pos. Status Hot Set

FIND END EDIT

» The workpiece will be displayed in the image view.

/ If the workpiece is not displayed or you have moved the

Memo  workpiece, press F2 [LIVE] to display the workpiece in
real-time. After you have checked the workpiece position,
press F2 [STOPLIVE] to enable vision process editing.

8. Enteran appropriate value for [Part Z Height].

75

iRVision Vision Setup - VT
"=Tree .=, Single-View Visual Tracking

Ll L

n Zoon '3_5!]_“-"9u m(.'amela AUTOCALTB1 B2
Conveyor Name CONVL
Image Logging Mode [ Mok Log n
Runtime Image Display u
Delete Duplicates If < 'W pix Im °
Measurements inmm [
Part Z Helght Mode Use Constant Value n
Display Image Snap Tool 1 n

Reference Data
Ref. Data To Usefd

Part Z Halght 0.000 mm @Trk. F
Ref. Pos. Status Hol Set
Roforence X

&

FIND END EDIT

/ [Part Z Height] is the height of the workpiece's detection plane,
Memo  as viewed from the tracking frame. Measure it with a ruler, etc.
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7 TEACHING A VISION PROCESS

Tracking frame

Z
Calibratongrid |} _____
\ <\ 4——— Workpiece

Part Z Height

Snap the workpiece with the snap tool.

7.2 EDITING A SNAP TOOL

Edit the snap tool settings and snap a workpiece.

1. On the vision process edit screen, select the [Tree] tab and
select [Snap Tool 1].

o T2 @ IGFEM
" L) )
0 “=Tree
ry . NS g Camera AUTOCALIBL [+ |
v [Conveyor Name CONV1
Image Logging Mode Do Mot Log n
Runtime Image Display u

LW GPM Locator Tool 1

Delete Duplicates If < 200 pix 180.0 ©

Measurements In mm [

Part £ Height Mode Use Constant Value [
Display Image Snap Tool 1 u

Reference Data

Ref. Data To Usefd Static |53

Part £ Height 100 mm @Trk. F
Ref. Pos. Status Not Set Set
Reference X [ 0000 mm

Reference ¥ ’7'"1 mim

Reference R ’7”'

FIND END EDIT

» The setting items for [Snap Tool 1] will be displayed.
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7 TEACHING A VISION PROCESS

2. Click the [Image] tab, and while checking the displayed image
view, enter an appropriate value for [Exposure Time], then
press F3 [SNAP].

1/0

iRVision Vision Setup - VT
magt "=Tree (o} Snap Tool 1

Zoom | 33.3% v | m Snap Window Full Window
Binning Level

Exposure Time
LED Type
Image Display Mode Snapped Image u

[=

END EDIT

» A workpiece image will be snapped.

@ If it is not snapped properly, recheck the camera connection.
Note

/ Set items other than [Exposure Time] to arbitrary values, in
Memo accordance with the environment and the shape of the
workpiece.

Snapping of a workpiece image is now complete. Next, you will teach the GPM
locator tool.

7.3 EDITING A GPM LOCATOR TOOL

Teach the command tools’ GPM locator tool. Carry out setup in the following
order: teaching the model pattern, specifying the area to exclude, and specifying
the DOF. Here, the minimum required settings are described.
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7 TEACHING A VISION PROCESS

1. On the vision process edit screen, select the [Tree] tab and
select [GPM Locator Tool 1].

1/0

iRVision Vision Setup - VT
N B GPM Locator Tool 1
Snap Tool 1 u

Input Imagef®

-

=N Snap Too
$. GPM Locator Tool 1

Training Stability loc. N Ang. N Sca. N
Training Maskid Enable B

Emphasis Areafl Enable B

Learning Fnable @

Model Origin Bias HNone

Model 1D 1

Score Threshaold 700 %

Contrast Threshold [—50 ¥
Area Overlap m %o

Elasticity ,_15 pix

EA Scare Threshold [ 700 %

Allow Floating EA =]

L
L_n_l

SNAP FIND END EDIT

» The setting items for [GPM Locator Tool 1] will be displayed.
2. Select [Teach].

-

B GPM Locator Tool 1
80 Tnput Image Snap Tool 1 [E3

Training Stability Loc. M Ang. M Sca. N

Tralning Maskfd Enable B

Emphasis Areafd Enable B

Learning Enable @

Model Origin Blas Hone | |
Model 1D 1

Score Threshold W %

Contrast Threshold b I—SL'I ¥

Area Overlap m %o

Elasticity i} I—IS plx

re Threshold [ 700 %

[ TYPE ] FIND END EDIT

» The screen to teach the model of a workpiece to detect will appear
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7 TEACHING A VISION PROCESS

3. Enclose the workpiece in the reddish-purple window, and press
F4 [OK].

UNDO CANCEL

» Return to the vision process edit screen.
4. Select [Edit] under [Training Mask].

-

iRVision Vision Setup - VT
' Oln i = B GPM Locator Tool 1

b B input Imagefd Snap Tool 1“
e
Training Stability loc. G Ang. G Sca. G
Training Maskid Enable [0
Emphasis Areafld Enable T
Leaming Enable [0
Model Origin Blas None m
Model ID 1

Score Threshold

100 %
Contrast Threshold ¥ 50

Area Overlap 750 %
Elasticity 1.5 pix

re Threshold [ 70.0

END EDIT

» The screen to edit the training mask area of the model taught in step 3
(the area to be excluded from the model) will appear.
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7 TEACHING A VISION PROCESS

5. Select the area you do not want make a feature of the model
pattern, and press F4 [OK].

6
ion Vision Setup - VT

0
(G AR & 1O & ] & [N vask Al | unmask Al | il 1o K

x

UNDO CANCEL

» Return to the vision process edit screen.

6. Specify the range of the angle for searching for the model
pattern.

1/0

B GPM Locator Tool 1

0.0 %%

Contrast Threshold £ [—50

Area Overlap m %o

Elasticity iy [—15 plx

Allow Floating EA =

Ignore Polarity 0

Search Window (0,0) 1024x1280

Run-Time Maski» Enable [ m
Orlentation (2 0.0 -180.0 | 1800 *©

B 100.0 | IECE | 1 Yo
Aspectid 0| woo [ oo [ 1000 %
Time-out 300 s
Plot Mode Plot Everything n

Image Display Mode Pattern + Mask + I'An
Show Almost Found O

FIND END EDIT

'

v If you do not want to search, remove the check for [Enable].
emo

7. Press [Next page]. On the displayed function menu, press F4
[Save], and press F5 [END EDIT].
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8 TEACHING A PROGRAM

> The edit screen will close and the screen with the list of vision data will

appear.

Teaching of a vision process is now complete. Next, you will teach a program.

8 TEACHING A PROGRAM

Perform teaching of a program. A 'tracking program’ is a robot program that
operates the robot so that it follows the motion of the conveyor. This section
describes how to use a sample program that is included in the auto visual track
frame setup function. It will be efficient if you create a program by changing the
details to suit the actual system, on the basis of installed sample programs.

4

Memo

8.1

The sample programs assume that a workpiece is placed at a fixed
station, but in this manual, a fixed station is not assumed. If you are
going to use a fixed station, refer to "6.7 SETUP OF A FIXED
STATION" in the "R-30iB Plus CONTROLLER iRPickTool
OPERATOR'S MANUAL."

PROGRAM ADVANCED SETTINGS

Unlike normal robot programs, a tracking program requires a line tracking
schedule, etc. to be set up in advance on the program details screen.

1.

On the teach pendant of the robot controller, press the
[SELECT] key.

A list of programs will appear.
Select a tracking program from the list.

/ If you are using sample programs, AA_PICKCS is the tracking
Memo  program.

Press F2 [DETAIL] on the function menu that is displayed by
pressing [Next page].

An advanced settings screen for the selected program will appear.
Press F3 [NEXT].

An advanced settings screen for tracking programs will appear.

Check the following content.

[Line track schedule number] must be Schedule Number 1, which
was set in "6 SETTING UP TRACKING PARAMETERS."

[Continue track at prog end] must be [TRUE].
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8 TEACHING A PROGRAM

Line Track Program Header 1/3

1l Line track schedule number:
2 Continue track at prog end: TRUE

Note

4

Memo

3 Selected Boundary: 0

END PREV NEXT

If [Continue track at prog end] is [FALSE], the robot will stop the
tracking operation once the tracking program ends. In this
case, even if you immediately start the next tracking program
and start the tracking operation, the motion of the robot will not
continue smoothly. For a visual tracking system, as there are
many reasons for needing to move the robot at a high speed,
set [TRUE] in [Continue track at prog end] so that the operation
of the robot will continue smoothly.

Leave [Selected Boundary] set to [0]. If [0] is set, the tracking
area set up in "6 SETTING UP TRACKING PARAMETERS" will
be used.

8.2 SAMPLE PROGRAM

There are three types of sample programs for the tracking program that is to be
installed.

® AA MAIN: The main program.
® AA_PICKCS: Atracking program that performs a picking operation on a feed

conveyaor.

® AA DROPFS: A program that performs a placing operation at a fixed station.

Use a sample program by selecting it from the program list that is displayed
when the [LIST] key is pressed on the teach pendant of the robot controller.
You will have to change the details to suit the actual system. Below are
explanations of the sample programs.
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8 TEACHING A PROGRAM

8.2.1 AA_MAIN

: -- Initialize parameters ;

:R[L:CYCLE STOP]=0 ; ¢ R[1] is a cycle stop flag.
: CALL PKCSGETID('CONV1',CStn ID Reg=6) ; R[6] is a conveyor station ID.
: CALL PKCSGETID('FSTN1',CStn ID Reg=7) ; R[7] is a fixed station ID.
: PAYLOAD [1] ;

A A

© O N O U WwWN R
.

: -- Prepare tray in fixed station ;

11: -

12: CALL PKFSPUTQUE(FStn ID=R[7:FSTN1_ID]);
13:;

14: -- Perch Position ;

15: --

16: --

17: UTOOL_NUM=1 ;

18: UFRAME_NUM=0 ;

19: JP[...] 50% FINE ; < You have to teach a wait position.
20: ;

21: -- StartProduction ;

22: -

23: -

24: CALL PKWCSTART

25:;

26: -- Main loop ;

27: -

28: --

29: LBL[100] ;

30: CALL AA_PICKCS ; = This line calls a program that
31: IF R[L:CYCLE STOPJ=1, JMP LBL[900] ; ggreff;ti’gsn 2 workpiece picking
32:;

33: CALL AA_DROPFS ; = This line calls a program that

performs a workpiece placing

34: IF R[1:CYCLE STOP]=1, JMP LBL[900] ; operation

35: JMP LBL[100] ;
36:;

37: -- EndProduction ;
38: --

39: --

40: LBL[900: End] ;
41: CALL PKWCEND

Call a program that performs a picking operation in line 30, and call a program
that performs a placing operation in line 33. These two operations are
repeated alternately, and the operations stop when the cycle stop flag becomes
active.

Lines 1 to 7: Each of the registers and payload settings are initialized.
Lines 9 to 12: Atrays is prepared at a fixed station.
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8 TEACHING A PROGRAM

Lines 14 to 19: A wait position for the robot is defined. The wait position must
be taught in accordance with the environment.
Lines 21 to 41: The operation of the robot from the start to the end of production
ned. It consists of content that keeps processing workpieces on the

conveyor, by repeating lines 29 to 35.

is defi

8.2.2

AA_PICKCS

1

2

3

4:;

5: -- Get part data from CStn ;
6

7

8

Timeout (ms)=100,0ffset VR=1,Stat Reg=2) ;
10:
11:
12:,
13:
14:
15:
16:

Offset,PR[11:ApproachPosCS1] ; <

17: LPR [7:PickPosCS1] max_speed CNTO VOFFSET,VR[1]
AP_LD10

18:;

19: -- Set payload (hand + part) ;

20: --

21: --

22: PAYLOAD [2];

23:;

24: LPR [7:PickPosCS1] max_speed CNT100 VOFFSET,VR[1]
Offset,PR[11:ApproachPosCS1] RT_LD10

25:;

26: -- Notify of picking result ;

27: --

28: --

29: CALL PPKCSACKQUE(CStn ID=R[6:CSTN1_ID],Success=1) ;

30:;

31: LBL[900] ;

:UTOOL_NUM=1; <
: UFRAME_NUM=0 ;
: STOP_TRACKING ;

- LBL[100] ;
: CALL PKCSGETQUE(CStn1 ID=R[6:CSTN1_ID],Consec Flag=1, <=

Specify the tool frame number
that was in "4 SETTING A TOOL
COORDINATE SYSTEM."

™ Be sure to specify [0].

L. R[6] is a conveyor station ID.

R[1] is a cycle stop flag.

IF R[L:CYCLE STOP]=1, JMP LBL[900] ; <

IF R[2:CSGETQ Status]>0, JMP LBL[100] ; <

-- Pick part ;

R[2] is the GETQ status. [0]
indicates success.

Position register [7] is a picking
position.

LPR [7:PickPosCS1] max_speed CNT100 VOFFSET,VR[1] <«

Position register [11] is an
approach offset.
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8 TEACHING A PROGRAM

8.2.3 AA_DROPFS

13

Reg=5); <

14: IF R[1:CYCLE STOP]=1, JMP LBL[900] ;

15:; \
16:
17:
18:
19: LPR [8:DropPosFS1] max_speed CNT100 VOFFSET,VR[2] G

Offset,PR[12:ApproachPosFS1] ; <

39:;

Specify the tool frame number that

UTOOL_NUM=1; <

UFRAME_NUM=0 ;

-- Wait for preparation of tray ;
LBL[100] ;

WAITDI[..]=...

-- Get cell from tray ;

- /

: CALL PKFSGETQUE(FStn ID=R[7:FSTN1_ID],Offset VR=2,Stat

was in "4 SETTING ATOOL
COORDINATE SYSTEM."

You do not necessarily have to set 0
™ for the user frame, because it is not a
tracking program.

L R[7] is a fixed station ID.

-- Drop part to cell ;

R[2] is the GETQ status. [0]
indicates success.

™ R[1] is a cycle stop flag.

Position register [8] is a placing
= position.

20: LPR [8:DropPosFS1] max_speed CNTO VOFFSET,VR[2]
AP _LD10 ;

21:;

22: -- Set payload (hand) ;

23: --

24: --

25: PAYLOAD [1];

26:;

27: LPR [8:DropPosFS1] max_speed CNT100 VOFFSET,VR[2]
Offset,PR[12:ApproachPosFS1]

28:;

29: -- Notify of droping result ;

30: --

31: --

32: CALL PKFSACKQUE(FStn ID=R[7:FSTN1_ID],Success=1) ;

33:;

34: -- Check remaining cells ;

35: --

36: --

37: CALL PKFSGETQUE(FStn ID=R[7:FSTN1_ID],Offset VR=2,Stat
Reg=5) ;

38: IF R[5:FSGETQ Status]>0, JMP LBL[300] ;

Position register [12] is an approach
offset.
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9 SETTING UP THE REFERENCE POSITION

40: -- If there are still remaining cells, return the cell. ;

41: --

42: --

43: CALL PKFSACKQUE(FStn ID=R[7:FSTN1_ID],Return=2) ;
44: JMP LBL[900] ;

45: ;

46: -- If there is no longer remaining cells, prepare new tray. ;
47: -

48: --

49: LBL[300] ;

50: DOJ...]=PULSE

51: CALL PKFSPUTQUE(FStn ID=R[7:FSTN1_ID]) ;

52:;

53: LBL[900] ;

9 SETTING UP THE REFERENCE POSITION

Set up the workpiece found position that will be the reference for picking / placing
in a robot program.

Set up a reference position using the following flow.

® Setting up the trigger condition and trigger action, and select a vision process
® Setting up the reference position

Here, 'Distance’ is specified for the trigger condition, and 'Find part by vision' for the
action.

/ If a photoelectric tube sensor, etc. is installed for use with the trigger,

Memo  specify [DI] for the trigger condition, and [Find part by vision] for the
action. For the setup method, refer to "6.5.1.4 When [DI] and [Find
part by vision] are selected"” in the "R-30iB Plus CONTROLLER
iRPickTool OPERATOR'S MANUAL."

The function to set the found position in position register using the reference
position guide is available only when the values for [Trigger Condition] and [Trigger
Action] are the combinations shown below.

Trigger Condition DI, RI, or Distance

Trigger Action Find part by vision

9.1 SETTING UP THE TRIGGER CONDITION AND TRIGGER
ACTION, AND SELECT A VISION PROCESS

On the [iRPickTool Setup] screen, set up the trigger condition and trigger action,
and select the vision process.

1. Place a workpiece in the field of view of the fixed camera.
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9 SETTING UP THE REFERENCE POSITION

2. Onthe teach pendant of the robot controller, press the [MENU]
key and select [SETUP] - [iRPickTool].

SETUP 1

1 UTILITIES 1 Prog Select
rror Table
2 TEST CYCLE 2 General ncoders
Pendant Setup
3 MANUAL FCTNS 3 Frames
G Logic
4 ALARM » | 4 Macro
esume Offset
51/0 » || 5 Ref Position
| p— bpace fnct.
6 SETUP » . 6 iRPickTool
- iag Interface
7 FILE » || 7 Port Init
— jost Comm
8 iRVision » || 8 Ovrd Select d
asswords
9 USER 9 User Alarm
racking
0 -- NEXT -- 0 -- NEXT --

— oy o
Menu Favorites (press and hold to set)

x B O

4D Displa Panel set

» The [iRPickTool Setup] screen will appear.

3. Select a sensor in the tree on the left side.

e
iRPickTool Setup
- v; x a SENS1
v E Waorkcell This sensor Enable &
v Robots Controller This Controller u
ﬂ ROBOT1 [Trigger Condition Distance u
Trays Trigger Action Find part by vislon n
v B B (Trigger Distance | Em mm
(Vislon Process
v Not Selected [+ |
LE.] LS X o Y |l mm [+ f
. Fix Stations Reference Position Guide Not Done

@ "= & E

[ TYPE ] [EDIT TREE]  SET REF POS LOGOUT

» The setting items for the sensor will appear on the right side of the screen.

4. Confirm that [Distance] is set for [Trigger Condition], and [Find
part by vision] is set for [Trigger Action].

» If you have carried out "6 SETTING UP TRACKING PARAMETERS",
there is no need to select, because they are set automatically.
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9 SETTING UP THE REFERENCE POSITION

/o
iRPickTool Setup

v E Workeell
v [ Robots
ﬂluiﬁtﬂl
Tm)'s
v.C(:n\-ve:f(mi
v 5] convi
[Ecstni
Fix Stations

(=

[ TYPE ]

5. Enter an appropriate value in [Trigger Distance].

/o
iRPickTool Setup

v E Workeell
v [ Robots
ﬂluiﬁtﬂl
Tm)'s
v.C(:n\-ve:f(mi
v 5] convi
[Ecstni
Fix Stations

[ TYPE ]

/ Usually, enter a value that is half the size of the field of view.

Memo

6. Select a created vision process from [Vision Process].

ciFd . A - KA

%2 SENS1
Enable

This sensor

Controller

Trigger Condition Distance n
(Trigger Action Find part by vision n
Tgger Distance | m mm
|Vision Process

Hot Selected n

Reference Position Guide Not Done

ciFd . A - KA

= ] [=

[EDIT TREE]

SET REF POS

x 2 SENS1
This sensor Enable
Controller This Controller u
Trigger Condition

Distance n

S0 n

Trigger Distance

[EDIT TREE]

[Vision Process

Hot Selected n
Tray Position
mm Y mm R
ference Position Guide Not Done

[=

SET REF POS

68
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9 SETTING UP THE REFERENCE POSITION

1/o
iRPickTool Setup

w B v N
'__' Warkcell

vﬂ Robots
ﬂ ROBOT1
@ Trays

v B Conveyors

VE(:ONVI

CSTN1
. Fix Stations

[ TYPE ]

/ For [Vision Process], select the vision process for visual
If you haven't created it,

€ a SENS1

O Fd K1

This sensor
Controller
(Trigger Condition
Trigger Action

(Trigger Distance
e

x a SENS1
Enable &
This Controller u
Distance u
Find part by vislon ﬂ

I 2000 mm

(Vislon Process
WT

Reference Position

= &

[EDIT TREE] SET REF POS

Guide Not Done

=

LOGOUT

Memo tracking that was created beforehand.

create it by referring to "7 TEACHING A VISION PROCESS."

After selecting a vision process, set the reference position in accordance with the

guide screen.

9.2 SETTING UP THE REFERENCE POSITION

Set the reference position while moving the robot, in accordance with the guide

screen.

1. Press F3[SET REF POS].

/o

iRPickTool Setup

v B Conveyors

VE(:ONVI
CSTN1

. Fix Stations

[ TYPE ]

€ a SENS1

This sensor
Controller
(Trigger Condition
Trigger Action
(Trigger Distance
(Vislon Process
WT
Tray Position

Reference Position

[EDIT TREE] SET REF POS

x a SENS1
Enable &
This Controller u
Distance u
Find part by vislon ﬂ

I 2000 mm
a

Guide Not Done

=

LOGOUT
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9 SETTING UP THE REFERENCE POSITION

» [Reference Position Guide Step: 1/2] will appear.

2. Enter a position register number in [PR Num. to Set].

2,
L]

1/o
iRPickTool Setup

Reference Position Guide step 1/2
This guide leads you so that you can set up reference position.

Please put the target on the field of view.
Press [FIND] when ready.

If you want to record the reference position to a position register as a teach
position, please enter the PR number. The orfdent{W, P, R) Is recorded from the

current position of the active UTOOL.
PR Num. to Set |
Active TOOL 1

Group Num. 1 n
Trigger Count
Found Position
X ¥ Z
w P R
CANCEL FIND

/ Even if you do not specify a position register, the reference
Memo  position can still be set.
In this case, position teaching for the robot will be necessary
after setting the reference position.

» Here, a sample program will be used, so "7" is entered as the position
register.

/ You can omit the position teaching for the robot by setting the
Memo found position to the position register as the reference position.
The conditions under which this function can be used are as
follows.
® The vision model origin position is correct
® The part Z height is correct
® The tool frame settings for the hand are correct
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9 SETTING UP THE REFERENCE POSITION

3. Set the tool frame number in [Active TOOL].

=
L]

iRPickTool Setup

Reference Position Guide step 1/2
This guide leads you so that you can set up reference position.

Please put the target on the field of view.
Press [FIND] when ready.

If you want to record the reference position to a position register as a teach
position, please enter the PR number. The ordenkt{W, P, R) Is recorded from the
current position of the active UTOOL.

7

Active TOOL 1
Group Num. 1
Trigger Count
Found Position
X Y z
w P R
CANCEL FIND

> Here, Tool Frame Number 1, which was set in "4 SETTING A TOOL
FRAME" is selected.

& CAUTION [Active TOOL], the robot may not be in the posture or

The posture and configuration of the robot that will
be stored in the position registers are determined
from the current position of the selected tool. If a
tool frame number that differs from the one that was
setin "4 SETTING ATOOL FRAME" is specified in

configuration that was intended, which may be
dangerous. Carry out the operations with regard to
the setup of the reference position with the utmost

caution.
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9 SETTING UP THE REFERENCE POSITION

4. Moving the robot by jog operation, adjust the tool position so
that the robot will be in the posture for when picking up a
workpiece, and press F4 [FIND].

7o 2

iRPickTool Setup

Wa

Reference Position Guide step 1/2
This guide leads you so that you can set up reference position.

Please put the target on the field of view.
Press [FIND] when ready.

If you want to record the reference position to a position register as a teach
position, please enter the PR number. The orfdent{W, P, R) Is recorded from the
current position of the active UTOOL.

PR Num. to Set | 7
Active TOOL Y ¥ |
Group Num. 1 n
Trigger Count
Found Position
X ¥ Z
w P R

x

CANCEL FIND

» If the detection succeeds, a value will be displayed under [Found
Position].

» Next, check that the detection has been carried out properly in Runtime
Image.

5. Ifyou press the [DISP] key a few times while holding down the
[]] key on the teach pendant, a screen for the detection result
will be displayed on the iRVision Runtime Image.

iRPickTool Setup CAE Y iRVision Runtime

iRPickTool Setup is open in a separate wind

Display iRPickTool Setup window

FILTER FREEZE
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9 SETTING UP THE REFERENCE POSITION

/ If Runtime Image is not displayed, press the [MENU] key on the
Memo teach pendant of the robot controller and select [iRVision] -
[Vision Runtime], and Runtime Image will be displayed again.

» After checking the detection result, press the [DISP] key a few times while
holding down the [i] key again, and the screen will return to the reference

position guide screen.

@ If the detection fails, display the vision process on the [iRVision
Vision Setup] screen, and change the detection parameters. If
the detection result cannot be checked on Runtime Image even
though the detection test has succeeded on the [iRVision Vision
Setup] screen, check whether the vision process name that was
setin "9.1 SETTING UP THE TRIGGER CONDITION AND
TRIGGER ACTION, AND SELECT A VISION PROCESS" is

correct.

Note

> If the detection succeeds, the [Found Position] will be displayed and F5
[NEXT] will be enabled.

6. Press F5 [NEXT].

e IGFRM
iRPickTool Setup
Reference Position Guide step 1/2
This guide leads you so that you can set up reference position.
Please put the target on the field of view.
Press [FIND] when ready.
If you want to record the reference position to a position register as a teach
position, please enter the PR number. The ordenkt{W, P, R) Is recorded from the
current position of the active UTOOL.
PR Num. to Set | 7
Active TOOL 1B
Group Num. 1 n
Trigger Count 208
Found Position
x -1229 ¥ BO Z 100
w 00 P 0o R 91.0
CANCEL FIND NEXT

» A message to confirm the position register number that has been set in
step 2 will appear.
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9 SETTING UP THE REFERENCE POSITION

7. Press F4 [OK].

/o

iRPickTool Setup

Found position will now be recorded to PR[7].

x

CANCEL

» The found position is recorded to the position register, and [Reference
Position Guide Step: 2/2] will appear.

8. Entera position register number in [PR Num. to Set].

/o

iRPickTool Setup

2

%o

Reference Position Guide Step 2/2
Reference position is set in the specified PR,

lag the conveyor so the target comes in front of this robot.,

Enter Approach Offset with careful attention to tracking frame 7 direction and
press [MOVE TO] with Shift to move the robot to the target,

If position is not good, move robot to appropriate position and press [TOUCH UP].
Active TOOL

v
Approach Offset PR Num. to Set
Z:

16

Group Mum.

X

CANCEL TOUCH Up MOVE TO FINISH

» Here, a sample program will be used, so "11" is entered as the position

register.
It is assumed that [PR Num. to Set] will be used to a
direct offset instruction (Offset,PR[PR Num)]) for a
/\ CAUTION . . . _
tracking frame, not a direct tool offset instruction
(Tool_Offset, PR[PR Num]).
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9 SETTING UP THE REFERENCE POSITION

9. In [Z], enter an approach offset for Z as viewed from the
tracking frame.

JGFRM 2

I/O Ya

iRPickTool Setup

Reference Position Guide step 2/2
Reference position is set in the specified PR,

Jog the conveyor so the target comes in front of this robot.

Enter Approach Offset with careful attention to tracking frame £ direction and
press [MOVE TO] with Shift to move the robol to the target.,

If position is not goeod, move robol to appropriate position and press [TOUCH UP].
Active TOOL 15

Group Mum. 1 u
Approach Offset R I

X

CANCEL TOUCH up MOVE TO FINISH

> Here, "10.0" is entered as the offset.

Enter an approach offset in accordance with the
direction of the Z-axis of the tracking frame.
Usually, the value is positive.

& CAUTION | If you set the values incorrectly, there is the danger
that, for example, the robot could crash into a
conveyor or workpiece. Be very careful when
setting the values.

10. Move the conveyor until the workpiece is directly in front of the
robot.

11. Press F4 [MOVE TO] while holding down the [SHIFT] key.

Keep the speed override at 10% or below, and work

/\ WARNING
carefully.

» The tip point of the vacuum pad will touch up the found position via the
approach points.
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10 TROUBLESHOOTING

@ ® In order for the tip point to touch up the correct position, the
model origin position for the vision process and the tool
frame must be set up correctly.

@ |[f the touch-up position is not correct, move the robot to an
appropriate position by jog operation and press F3 [TOUCH
UP].

Note

12. Press F5 [FINISH].

e

iRPickTool Setup
Reference Position Guide Step 2/2
Reference position is set in the specified PR.
lag the conveyor so the target comes in front of this robot.,

Enter Approach Offset with careful attention to tracking frame 7 direction and
press [MOVE TO] with Shift to move the robot to the target,

If position is not good, move robot to appropriate position and press [TOUCH UP].

Active TOOL 162

Group Mum. 1 n

Approach Offset PR Num. to Set 1
Z: 10.0

X

CANCEL TOUCH Up MOVE TO FINISH
» Setup of a reference position will finish.

13. [Guide Done] will be displayed on the [iRPickTool Setup]
screen.

Construction of a visual tracking system using the auto visual track frame setup
function is now complete.

10 TROUBLESHOOTING

Refer to this chapter if any problems occurred while you were using the auto visual
track frame setup function.

10.1 THE ROBOT EXCEEDED THE JOINT MOVABLE RANGE
DURING MEASUREMENT

An error will be output if the robot exceeds the movable range during
measurement for the tracking frame setup. If an error is output, the start
position needs to be taught again manually.

1. Press[Next page] to change the function menu, and press F3
[MOVE TO] while holding down the [SHIFT] key.
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e

iRPickTool Utilities ZVH]iRVision Runtime
Track Frame Set 1/8 2/5

Please move the calibration grid to
the upstream tracking area of this robet
and move robot so that big circles come
to image center.

1 Exposure Time: 15.0 ms

Please record start position by F3 and
optimize camera's focus for the grid.

Elistart rosition:]

If needed, please change movement limit.
3 R Angle Limit (+-): 45.0 deg
4 Z Dist. Limit (+-): 35.0 mm

If you want to set scale manually,
please set it here.
5 Scale (Optional): *®xx=xaxxx ont/mm

If you ready, press F5 HEXT with SHIFT
key and deadman switch.

[TYPE] DISPIMG MOVE TO

» The robot moves to the start position.

2. Teach the start position again.
> Refer to step 4 in "6.3.1 Measuring and Checking the First Point."

3. Press [Next page] to change the function menu, and press F5
[NEXT].

» A message to confirm whether to resume measurement will appear.

4. While holding down the [SHIFT] key, press F5 [RESTART].

2
o “

iRPickTool Utilities & iRvision Runtime
Auto Param Set

Are you sure to resume ?

mm MOVE TO RESUME RESTART

» The measurement will be performed again from the start position.

B-83924EN-1/01 77



10 TROUBLESHOOTING

10.2 THE [SHIFT] KEY WAS RELEASED

While measuring the grid pattern, you have to press and hold down the [SHIFT]
key. If you release the [SHIFT] key in the middle, the measurement will be
interrupted. You can resume measurement from the point at which it was
interrupted.

1. PressF4][OK].

PROG-048 Shift released while running (P

7o Moving in X,Y,2

iRPickTool Utilities & iRvision Runtime
Auto Param Set

Execution of Auto Param Set
was aborted.

Please fix the problem and run
Auto Param Set again.

» The tracking frame setup screen will appear.

2. Press F5 [NEXT].

e IGFRM

iRPickTool Utilities % iRVision Runtime
Track Frame set i/8 1/5

Please move the calibration grid to
the upstream tracking area of this robot
and move reobot so that big circles come
to image center.

1 Exposure Time: ms

Flease record start peosition by F3 and
optimize camera's focus for the grid.
2 start Position:

If needed, please change movement limit.
3 R Angle Limit(+-): 45.0 deg
4 2 Dist. Limit(+-): 35.0 mm

If you want to set scale manually,
please set it here.
5 Scale (Optional): *®*xxx*xx ont/mm

If you ready, press F5 NEXT with SHIFT
key and deadman switch.

i [TYPE] STOPLIVE CONV ON FIND NEXT

» A message to confirm whether to resume measurement will appear.
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10 TROUBLESHOOTING

3. While holding down the [SHIFT] key, press F4 [RESUME].

8 2

iRPickTool Utilities % iRVision Runtime
Auto Param Set

Ara you sure to rasume ?

MOVE TO RESUME = RESTART

» The measurement will be resumed from the location at which it was
interrupted.

10.3 THE ROBOT COULD NOT IDENTIFY THE LARGE DOTS
DURING DETECTION

If the robot could not detect the large dots during measurement of the calibration
grid, an error will be output. If an error is output, you will either have to change
the exposure time, or teach the start position again manually.

1. Press [Next page] to change the function menu, and press F3
[MOVE TO] while holding down the [SHIFT] key.

e

iRPickTool Utilities z iRVision Runtime
Track Frame Sat 1/8 1/5

Please move the calibration grid to

the upstream tracking area of this robot
and move rebot so that big circles come
to image center.

1 Exposure Time: m ms

Please record start position by F3 and .
optimize camera's focus for the grid.
2 start Position: Trained (CHE yet)

If needed, please change movement limit.
3 B Angle Limit(+-): 45.0 deg
4 7 pist. Limit(+-): 35.0 mm

If you want to set scale manually,
please sat it herae. .
5 Scale (Optional): **®¥*w*%% cptfmm .

If you ready, prass F5 HEXT with SHIFT
key and deadman switch.

[ TYPE ] DISP IMG  MOVE TO
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10 TROUBLESHOOTING

» The robot moves to the start position.

2. Change the exposure time or teach the start position again.
» Refer to step 4 in "6.3.1 Measuring and Checking the First Point."

3. Press [Next page] to change the function menu, and press F5
[NEXT].

» A message to confirm whether to resume measurement will appear.

4. While holding down the [SHIFT] key, press F5 [RESTART].

1o 2

iRPickTool Utilities % iRVision Runtime
Auto Param Set

Ara you sure to rasume ?

HH MOVE TO RESUME  RESTART

» The measurement will be performed again from the start position.
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APPENDIX A SETUP IF USING MULTIPLE ROBOTS

By constructing a robot network, it is possible to perform setup for carrying out
visual tracking using multiple robots.

APPENDIXA.1 NETWORK CREATION

Set up the robot ring in a robot network. First, set an IP address for each robot

controller. Then, decide which robot to make the master and which robots to

make the slaves, and perform the RIPE setup.

Refer to the following for details on the communication settings.

® For the IP address settings, see "5.1.3 Setting IP Addresses" in the "R-30iB
Plus CONTROLLER iRPickTool OPERATOR'S MANUAL"

® [or robot ring setup, refer to "5.1.4 Setting up the Robot Ring" in the "R-30iB
Plus CONTROLLER iRPickTool OPERATOR'S MANUAL."

APPENDIX A.2 INSTALLING AND SETTING UP PULSECODER

For the connections for when using a pulse multiplexer with multiple robots, refer
to "E.3.2 Connecting to Pulse Multiplexer" in the "R-30iB Plus CONTROLLER
iRPickTool OPERATOR'S MANUAL."

For the setup for when using an ethernet encoder with multiple robots, refer to
"5.2.4 Set Up Pulsecoders for Multiple Robots" in the "R-30iB Plus
CONTROLLER iRPickTool OPERATOR'S MANUAL."

APPENDIX A.3 COPYING SETTINGS TO OTHER ROBOTS

The setting values used with the auto visual track frame setup function can be
copied to other robots on the network.

Confirm that the robot ring RIPE setup is complete. If it has not been
Note  Setup, setit up by referring to "5.1 NETWORK CREATION" in the
"R-30iB Plus CONTROLLER iRPickTool OPERATOR'S MANUAL."
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APPENDIX B TRACKING OPTIMIZATION

1. Press F3[COPY] on the [iRPickTool Utilities] screen.

e
iRPickTool Utilities
Schedule No. 1 : 11/11
1 Conveyor Name: CONV1
2 Encoder Number: 1
3 Tracking Type: LINE
4 First Robot: YES
5 Fixed Camera is set: YES
6 Grid Spacing: 15.0 mm
7 Hand Camera: BASLER: 21728925
8 Hand Camera Focal Length: 3.5 mm
9 Robot Group Num. to Use: al
10 UTOOL Frame Num. used Internally: 10
11 Conv. Drive: DO[] (% ok ok ok ke ke ko ke ok k)

HHH [ TYPE] SWITCH EXECUTE

» A message to confirm whether to copy the setting details to other robots
will appear.

2. Press F4 [Yes].

» The necessary settings will be copied to the same schedule number for
the other robots.

/ In the other robots, the copied schedule number will be selected
Memo  automatically, and will be in a state in which the guide can be
run immediately.

APPENDIX A4 SYSTEM STARTUP METHODS

If performing visual tracking with multiple robots, set things up so that the robot
controller programs for which a sensor will be run will start up last. This is
because in order for a sensor task to start detection of workpieces, all the
workpiece information within the conveyor station needs to be deleted in each
robot controller.

If there are multiple robot controllers that will run a sensor, insert a wait statement
before sensor startup, and start up the sensor after all the workpiece information
within the conveyor station has been deleted.

APPENDIX B TRACKING OPTIMIZATION

Refer to this chapter when adjustments are required for tracking parameters that
have been set using the auto visual track frame setup function.
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APPENDIX B TRACKING OPTIMIZATION

APPENDIX B.1 TRACKING AREAADJUSTMENT

Tracking areas can be set manually. Position the robot by jog operation, and
register the current position to set the tracking area again.

1. On the teach pendant of the robot controller, press the [MENU]
key and select [SETUP] - [iRPickTool].

SETUP 1

1 UTILITIES 1 Prog Select
rror Table
2 TEST CYCLE 2 General
endant Setup
3 MANUAL FCTNS 3 Frames o
G Logic
4 ALARM v 4 Macro 9
= esume Offset
51/0 » || 5 Ref Position
| —— tpace fnct.
6 SETUP } - 6 iRPickTool
- iag Interface
7 FILE p || 7 Port Init
lost Comm
8 iRVision » |l 8 Ovrd Select
asswords
9 USER 9 User Alarm
racking
0 -- NEXT -- 0 -- NEXT --
- NEXT --

Menu Favorites (press and hold to set)

- id

4D Displa Panel set

» The [iIRPickTool Setup] screen will appear.

2. Selecta conveyor station in the tree on the left side of the

e JGFRM
iRPickTool Setup
[+ ] Bl O] v =2 CSTN1
v E Workcell Robot rosoT1 B3 =
v E Robots Srvo Conv Num Mot used
m ROBOT1 Line Tracking Schedule 18
ﬂj Trays Encoder Number 1 n
Encoder Scale 1000 counts/mmmm
v . Conveyors /
. Tracking Frame Trained
v [ convs X 097y 007 8509
SENS w oo p 00 R 0.0
Selected Boundary 1 n
E Fix Stations Skew Boundary Enable [

Upstream Boundary I 0000 mm m
Downstream Boundary | S10.800 mym

Discard Line | “100.000 mym

* Offset from downstream boundary —]

* When Stop/start Conveyor is enabled, this
becomes Stop Conveyor Line.

Y Sort N”u , X Tolerance I 10.0 mm
v B

g

[ TYPE ] [EDIT TREE] SET TRK FRM LOGOUT

» The setup items for the conveyor station will appear on the right side of
the screen.

B-83924EN-1/01 83



APPENDIX B TRACKING OPTIMIZATION

3. Move the robot to upstream of the work area by jog operation.

4. Place the cursor over [Record] for [Upstream Boundary], and
press the [ENTER] key.

e JGFRM
iRPickTool Setup
[+ | < I o =2 CSTN1
v E Workcell Robot rosoT1 B3 =
v E Robots Srvo Conv Num Not used
E ROBOTL Line Tracking Schedule 1 n
Trays Encoder Number 1 n
Encoder Scale 1.000 counts/mmmm
v E Conveyors /
) Tracking Frame Trained
v [ convs X 097y 007 8509
z!-&l N51 w oo p 00 R 0.0
ottt 113
Fix Stations Skew Boundary Enable [
Upstream Boundary I 0000 mm
Downstream Boundary 510.800 mm Rccord
Discard Line | -100.000 m
* Offset from downstream boundary —]
* When Stop/start Conveyor is enabled, this
becomes Stop Conveyor Line.
Y Sort Nuﬂ , X Tolerance I 100 mm
.

I

[ T‘(I’E ] [EDIT ;'.EE] SET TRK FRM LOGOUT
» The X value of the current position as viewed from the tracking frame will
be registered and displayed.

Check that the selected tool frame matches the current tool
Note frame.
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5. Move the robot to the downstream of a work area by jog

operation.

6. Place the cursor over [Record] for [Downstream Boundary],
and press the [ENTER] key.

/o

iRPickTool Setup

Erid k1

w By v a|
L.' Workeell

vﬂ Robots
ﬂktm:m
Trays
b4 B Conveyors
v [2] convi
BB sens1
R CSTNL

. Fix Stations

Robot

Srvo Conv Num

Line Tracking Schedule
Encoder Numbser
Encoder Scale
(Tracking Frame

Selected Boundary
Skew Boundary
Upstream Boundary
Downstream Boundary

Discard Line

3 CSTN1
rosoT1 B8 =

Mot used

1

Y - |

1.000 counts/mmmm

Trained
x 7Y 00 Z -B50.9
w 0o p 00 1 0.0

152
Enable I
110800 mym Record

[ -100.000 mm

* Offset from downstream boundary F—1

* When Stop/start Conveyor is enabled, this
becomes Stop Conveyor Line.

NUﬂ, X Tolerance I 100 mm

g E

SET TRK FRM LOGOUT

[ TYPE ]

[EDIT TREE]

» The X value of the current position as viewed from the tracking frame will
be registered and displayed.

Make sure that the selected tool frame matches the current tool

Note frame.
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APPENDIX B TRACKING OPTIMIZATION

APPENDIX B.2 DISCARD LINE ADJUSTMENT

The position of a discard line can be adjusted manually.

1. Place the cursor over [Discard Line] in the setting items for a
conveyor station and enter an appropriate value.

10
iRPickTool Setup
=3 CSTN1
¥ [ workcell Robot rosot1 4 =
v E Robots Srvo Conv Num Not use
m ROBOT1 Line Tracking Schedule 1 n
Trays Encoder Number 1 n
v Conveyors Encoder Scale I.@ counts/mmmm
[Tracking Frame Trained
v [ conv X 097y 007 8509
m!il N51 w oo p 00 R 0.0
Selected Boundary 1 n
E Fix Stations Skew Boundary Enable [
Upstream Boundary Im ||||||

Downstream Boundary | S10.800 mym

Discard Line [ -100.000 mm'
* set from downstream boundary —]

* When Stop/start Conveyor is enabled, this
becomes Stop Conveyor Line.

Y Sort N”n , X Tolerance I 10.0 mm
g By

[ TYPE ] [EDIT TREE] SET TRK FRM LOGOUT

@ A discard line must be set to a value that is larger than the
following calculation result.

Time required for motion (sec) x Conveyor speed (mm/sec)

For discard lines, refer to "6.6 SETUP OF A CONVEYOR

STATION" in the "R-30iB Plus CONTROLLER iRPickTool

OPERATOR'S MANUAL."

Note

APPENDIX B.3 FINE ADJUSTMENT OF TRACKING MOTION

Adjustment can be performed to optimize the tracking motion of a robot. For
details, refer to "6.12 FINE ADJUSTMENT OF THE TRACKING MOTION" in the
"R-30iB Plus CONTROLLER iRPickTool OPERATOR'S MANUAL."
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