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Infroduction

The purpose of this procedural manual is to help the reader to quickly learn the procedure
of pick & place operation using Denso Wave COBOTTA and Canon Vision Edition ver 1.4.1
and later.

Note : [Camera Coordinates Conversion] operation unit to simplify the coordinate
conversion is added from Vision Edition ver 1.4.1.

Before applying this procedure to an actual production system, be sure to read and
understand the instructions and disclaimer information provided in related software,
camera, and industrial robot manuals.

Cavutionary notes
/A Warning

Personnel or contractors who are involved with the supply or installation of robots must
perform a risk assessment on industrial robots that are connected to Canon Industrial
Imaging Platform Vision Edition in order to reduce risk to an acceptable level within the
scope of their responsibility.

Software versions

Operation methods and the screens used in descriptions might vary depending on the
firmware version of the network camera, the version of the operation application, and the
software version of Vision Edition.

The following versions are confirmed to work as described in this manual.

Vision Edition 1.4.1
COBOTTA Software Version 2.8.0
WINCAPS3 3.58.0
Virtual TP 1.15 Build 23
Remote TP 1.4.1

This Manual is protected by copyright and other intellectual property rights and may contain
confidential information of Canon Europe Ltd, its affiliates or licensors.

The Manual is made available to you for your personal and non-commercial use only.

This means that you cannot issue or make available copies of the Manual to the public, rent, lend or
sell the Manual (either alone or with other goods or services) or make adaptations to the Manual,
whether in hardcopy of electronic form without the express written consent of authorised personnel
of Canon Europe Ltd, the copyright owner of the Manual.

All other rights are expressly reserved by Canon Europe Ltd, its affiliates or licensors, the intellectual
property owner.

CANON and other names are trademark of Canon Inc., registered in the European Union and other
regions and countries.

CANON logo used in the Manual as a sample is for explaining software’s function and does not
indicate correct use of trademark.

Company and product names mentioned in the Manual are either trademarks or registered
trademarks of their respective companies.

All specifications and featured are subject to change without notice.

Errors and omissions excepted.

Disclaimer

Canon Europe Ltd, and its affiliates shall not be liable, directly or indirectly, for any damage or
collateral loss (including loss of business opportunities, loss of profits or business interruptions, loss
or corruption of data etc.) caused by or in connection with the use of this software.

"Pick & Place advanced VE141" (for Denso COBOTTA robot) [Ver. 1.0]
Canon Europe Ltd - June 2020



Supplement information for robot setting

Depends on the Denso Wave software version and robot version, complement the
differences in the manual.

® Change (1) Adding a mode lock function

A "mode lock function" has been added to restrict the user from
switching from normal mode to direct mode/direct preparation mode.

® Change (2) Sefting/Changing the executable token for using Vision Edition
With the COBOTTA executable token for TP, it is not possible to
use Vision Edifion to operate COBOTTA simultaneously.
Therefore it is necessary to switch the executable token.



(1) Adding a mode lock function

A "mode lock function" has been added to restrict the user from switching from normal
mode to direct mode/direct preparation mode. A mode lock password is required to
release the mode lock.

‘I Set the mode lock password on the login screen.
Create a 3 to 7-digit number of your choice.
*1f a mode lock password is not set, mode switching is not possible.

-

Connect 41, View Opton | Help

Target 192.1680.1
Connect
MNote
Connection confirmation X
Inl == - Do you want to connect to the following controller?
. | e' IP Address : 192.1680.1
Connection Serial No: 07G8087
192.168.0.1
User level Programmer v
Password: wokpk|
Mode lock Password . Delete
-— - .- ——————I L
‘When you do not change the mode, mode h:k,‘.!sswnrd is input-free
Tnput of [3-7 columns of digit values] needs thg mode lock password.
| oK :l Cancel
Cancel

®
Enter the mode lock
password. Set a 3 to 7-digit
number of your choice.

2 Click the mode lock icon on the top left side of the screen.
Enter the mode lock password that you set in the previous step.

™ [192.168.0.1:07C8087] - Virtual TP(RC8

. : pl ©
: Disconnect ‘1‘ Shift+Cancel  Snarp e e e e e e @ e e e :
I CLR
NOR
. EMG *7
L _a_ - 7 8 ] ‘ BS
- 2 3 ‘ al Enter the
password,
1 2 3

then click
[OK].




3 Click [NORMAL], then click [OK] on the screen.
The mode switches to direct preparation mode.

0 [192,168.0.1:07C2087] - Virtual TP(RCE)

;Discnnnect 41 Shift+Cancel | Snap —— @ Click [NORMAL].

] [192,168.0.1:07C8087] - Virtual TP(RCS) - m] X

EDisconnect .I,T Shift+Cancel | Snapstpt | View | Option Help

NOR . PRTCT ; 36 Y%
E aom 9/ i CVR038AT Joint WO T0 36 % @

Direct preparation settings

Set the following parameters.

Mass of payload(g)

Holding Force(N)

|| ” - ” 192.168.0.1 ” 11/26/2019 12:14:43 PM i

v

Leave the other setftings as is and click [OK].

In direct preparation mode, the robot cannot be operated from TP, etfc. In addifion,
the arm cannot be moved manually.
The light on COBOTTA flashes blue.



4 Press and hold the [FNC] button on COBOTTA's arm for at least 1.5 seconds, to switch
to direct mode. The light on COBOTTA illuminates solid blue.
Now, you can move the arm manually.

LED flashes blue Press and hold the [FNC] LED illuminates solid
button for 1.5 seconds blue

5 After moving the robot arm to the desired location, press and hold the [FNC] button
on COBOTTA's arm for at least 1.5 seconds once again, to switch fo direct
preparation mode.

6 Click the [DIRECT] button to switch from direct preparation mode to normal mode.

] [192.168.0.1:07C8087] - VirtualTP(RCE)
;Disc:onnect .L‘T_ Shift+Cancel | Snapshot | View | Option | Help

I DR b pRIC 1m0
EMG - E T B WAL  CvRosal Joint WO T0 36 %
n_ ~ Ether =1 d EMG [— |

MOTOR -

JAN

Confirm

4. Confirm

q D Switch to normal mode.

Are you sure?

|

Cancel
l—l I
-

|| HE” 192.168.0.1 || 11/26/2019 12:15:22 PM i

v

Click [OK].




(2) Setting/Changing the executable token for using Vision Edition

It is not possible to use Vision Edition to operate COBOTTA with the executable token for TP.
Therefore, it is necessary to switch the executable token.

‘I From the top screen, select [Setting] = [Communication and Token] = [Executable
Token], in that order.

|
: Top screen
|
|
|
|
|
|
|
|
|
|
S
’;ﬁ[{ ﬁ i CVR038A1 Joint WO T0 % STOR.
o
etting Cancel
OFF on
e wifle
logn  Systeminfa Pandantand Operation andlFomunicatiog DataRead
AN Panel ErorLog g and Token | and write
F1 F2 F2 Zaa | F6
|
<] > (
*
V4 Date and Option COBOTTA
Mainienance
F7 F8 Fi0
Ping

Shortout

Pendantand | Operation and | Comunication |Data Read and

Leain System infe Panel ErmorLog and Token Wiite

L]
SHIFT

- g @ / T EEEGER Joint WOTO
L I EMG

Com- “unication Settings

&) & F
- I | | @
Executableg Network and Data
I Tok‘en Pem;lgslm Comu;lgcauon

- o)

&

Ping
F7

Executable Network and
Token Permission || Comunication

E Memo

From any screen, you can click [Cancel] a few fimes to return to the Top screen.



2 The executable token selection screen is displayed. Select the specified executable
token, and click [OK].
To use Virtual TP/Remote TP to operate COBOTTA, select the [TP] executable token.
To use Vision Edition, select the [Ethernet] executable token.

NOR i | PRTCT ;
B =/ = o woTs

Executable Token

Please set IP address to set the executable token to
Ethernet.

".i":. Ethernet(192.168.0.100)

If the token is set to Ethernef, System message
enter the IP address of the
Vision Edition IPC and not

the computer running Virtual @ Do you want to save the modification?
TP unless they are running on
the same PC hardware.

A
- ———

Click [OK]. @— ancel i -+ I
ENote

If the token is set to Ethernet, auto startup of CALSET is not possible and it must
be run manually.

For the details of how to run CALSET manually, refer Work Support Manual "Pick &
Place basic".

In order to set CALSET to auto startup, it is recommended to change the token
to TP before turning off COBOTTA.

3 Confirm that the icon at the top of the pendant screen is the desired mark (Ethernet
in this example). (For TP, the icon should be TP.)

PRTCT

E Memo

Both direct feaching and speed changes are possible with either the TP or Ethernet executable token.



Chapter Procedure for picking at the
desired position



Procedure for picking at the desired position

E Note

Before starting this chapter, it is recommended to read and perform the contents of the
Work Support Manual "Pick & Place basic” (for Denso COBOTTA robot).

The information provided in this chapter assumes that the reader has read the above
manual.

This chapter explains procedure for creating a random pick routine from any pick area within
the motion range.

After the robot arm successfully picks the workpiece, it is possible to create a practical
program by adding further workflow to this flowchart.

@ Step (1) Checking random pick area not to exceed the robot motion range by TP
@ Step (2) Setting pick reference position P1 by TP

@ Step (3) Setting image capture position PO

@ Step (4) Creating the master image for pattern matching

@ Step (5) Creating a pattern matching model (NCC)

@ Step (6) Configure the pattern matching unit

@ Step (7) Converting the image processing unit coordinate system and the robot coordinate
system

® Step (8) Setting the robot move destination correction
@ Step (9) Setting the robot descend movement
@ Step (10) Setting the robot hand and ascend movement

@ Step (11) Running the job

uolisod pauisap ayj 1o Buroid o) 8INpa20.d
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(1) Checking random pick area not to exceed the robot motion
range by TP

When the robot arm performs pick & place task, need to check if any of the roboft's joints
exceed the limits of their range of motion. If the limit of motion range is exceeded, a robot
error will occur and random pick area need to be revised.

Place COBOITTA in direct mode, and confirm that it can be moved within the expected
random pick area without exceeding the limits of mofion range. Important points about
how the robot should be moved are listed below.

- Move the hand in the same orientation as when it is actually performing the pick operation.

- Move the arm to the lower four corners of the random pick area without changing the
orientation of the hand.

- Move the arm to the upper four corners of the random pick area (the approach and
depart height) without changing the orientation of the hand.
Carefully consider the approach and depart height so that the robot arm does not
interfere with other workpieces in the pick area when moving to the approach position.

3
I
|
[
!
|
]
[
!
|

Approach/
Depart height

5,

\
\
[N
\
\
i
T
i

|

Random pick area ) . . . . .
View the status display screen for each axis while performing this work.

Limits of motion range can be checked as the bars for each axis get
closer to either end.
(In the figure below, J3 is approaching the limit on its range of motion.)

EDisc:onnec:t 1.1‘_ Shift+Cancel | Snapshot | View | Option Help

B e/ =
] 63250FFd 261
\d 3829
78l 139.350058  30.1§]
3 17882
G 4353
374 17849

Paosition

DisplayStyle Servo State Variable
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Start Virtual TP or Remote TP. At startup, set the mode lock password on the
login screen.

-

Connect 41, View Opton  Help

Target: [192.1880.1 |

; I Connect
Note: | ]
History Do you want to connect to the following controller?
1 9 IP Address : 19216801
Connection = Serial No: 07CG8087
182.168.0.1
User level Programmer v
Password: K

Mode lock Password:

i —— Deleta

When you do not change the mode, mode lock Fassword is input—free.
Input of [3-7 columns of digit values] needs thg mode lock password

o] o

Close Cancel

°
Enter the mode lock password.
Set a 3 to 7-digit number of your choice.

Switch to direct mode, and try moving the robot arm within the expected random
pick area.

2-1. Click the mode lock icon on the top left side of the screen. Enter the mode lock
password set in the previous step.

M [192,168.0.1:07C8087] - VirtualTP(RC8) Input mode lock password

EDi‘scunnect 41 Shift+Cancel  Snap — ®
; e N,
MOR CLR
e R

7 8 9 BS

8 ’ ‘ A al Enter the

password,

1 B E ‘c:f' then click

e [OK].

0 Cancel ‘ DK
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2-2. Click [INORMAL], then click [OK] on the screen.
The mode switches to direct preparation mode.

EDiscu:unneu:t .l..T_ Shift+Cancel | Snap:

—————————@ Click [NORMAL].

WAL E : ’ e - 0
T8 | : CVRO38A1 Joint WOTO 50 %
Ether =1 f EMG [— |

Direct prepzration settings

|| - ” 192.168.0.1 ” 11/26/2019 5:50:30 PM

v

Leave the other settings as is and click [OK].

2-3. Press and hold the [FNC] button on COBOTTA's arm for at least 1.5 seconds,

to switch to direct mode. The light on COBOTTA illuminates solid blue. Now,
you can move the arm directly by hand.

S ‘
LED flashes blue Press and hold the [FNC] LED illuminates solid
button for 1.5 seconds blue

uolisod pauisap ayj 1o Buroid o) 8INpa20.d
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2-4. Check the random pick area.

—
Y

20 P

/

[
L
[
[
[
"
[

A
\/

A
H
i
i
i
i
i
i
i
i
|
i
!

Move the hand in the same
orientation as when it is
actually performing the
pick operation.

4

Move the arm to the lower
four corners of the random
pick area without changing
the orientation of the hand,
and confirm that no motion
range errors occur.

4

Move the arm to the upper
four corners of the random
pick area without
changing the orientation
of the hand, and confirm
that no motion range

€errors occur.

If @ motion range
warning occurs,
the LED illuminates
solid yellow.

uolisod pauisap ayj 1o Buroid o) 8INpa20.d
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(2) Setting pick reference position P1 by TP

First, teach pick reference position P1. Since random pick coordinate correction is performed
using the difference from P1, this setting greatly affects the accuracy of corrections. The
important points fo observe when teaching P1 are listed below.

* Point 1. Perform teaching for P1 with RX = 180°, Ry = 0° (Nofe : Jé joint angle is
recommended to set to 0° as a good practice but not mandatory for Vision Edition
verl.4.1.)

* Point 2. Teach by actually grabbing the target workpiece.

Virtual TP or Remote TP will be used and please refer page 7 and 8 for token setting.
Alternatively these settings can be done by Vision Edition functionality and jump to page 19.

Start Virtual TP or Remote TP.
Place target workpiece in roughly the center of the pick area.

If in [DIRECT] mode, switch to [NORMAL] mode. Change to display [TOOL
® \WoT0] and click [OK].

y o
EMG m ﬂ - @ / oy CvR038&1 | TOOL WOTD 50 %
5 ™ I < EMG . 1
- -

P R ga—
MOTOR

——

@ @ ’Choose MoveMode

TOOL

7 = T

o |- ; :
- XY : . T _ TooL

Y

00l : L T2

TOOL
z

ToOoL
RX

TOOL
RY

ToOoL
RZ

Click [Arm] to display
robot arm and position
parameters on the
screen if not displayed.

o= -

Ping * Program I

I Variable 1] Panel
[

;--T--

First, set [TOOL RX] as close to 180° as possible.
Also, set [TOOL RY] as close to 0° as possible. l

EMG ﬂ - e/ EE‘;CT CVRO32A1 506 ‘ Next, GdeSf [TOOL X],

- EEETZET - T [TOOL Y] and [TOOL Z] to
“ 4 3(r o - ) —4 : move the robot arm

]l 'LHd . roughly above the target

R 179 96 = e R
m 088) I workpiece.
- = = Make sure that [TOOL RX],

[TOOL RY] are not
operated during this
move and kept 180° and
0° respectively.

Pasition

DisplayStyle Servo State Variable

uolisod pauisap ayj 1o Buroid o) 8INpa20.d
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2 Set the J6 axis to 0°, and align the target workpiece to the hand.

First ,change the teaching coordinate system from the previous tool
coordinate system [TOOL] to the joint coordinate system [Joint].

Next, click this button to display joint angle values.
Then click [Jé +],[J6 -] to set J6 as close as possible to 0°.

;[E ﬁ . : CVRO38A1 Joint woTo 8 Y002
0.56 s —
1.09 ance
OFF oM
o— Jk 0.01
- i f7ET)
= | 0.10
AN d 3016
< > (tond Adjust J6 to 0°.
a
\V/
&

Ping

Shorteut

: 1
L] Position . p—
SHIFT DisplayStile Servo State Variable Aux

Next, click the [Hand] button to open the
hand wider than the size of the workpiece.

As J6 approaches 0°, these lines will align. When
viewed from the front, the camera and hand will
be in a straight line.

Position the target workpiece below the robot hand
for it to be grabbed in the correct orientation.
(Place the workpiece in parallel to the robot hand =
in parallel to the X axis of the tool coordinates
system)

Place the workpiece at the position/angle
where it should be grabbed when the robot
hand is lowered.

(At this time, it is not necessary to precisely
adjust the position/angle of the workpiece as

Correct Incorrect

its final position is defined after hand is closed.)

uolisod pauisap ayj 1o Buroid o) 8INpa20.d
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3 Lower the robot arm to grab the workpiece, and save the position as P1.

Click [Joint WOTQ] to switch the movement mode from [Joint] to [Tool].

Operate [TOOL Z +] to lower the arm from the approach height to the pick height.
Adjust the position of the workpiece so that the center of the workpiece is aligned
with the center of the hand.

Do not operate [TOOL X, Y, RX, RY, RZ]. Doing so will cause Jé to rotate.

NOR .
EMG E: n®/ o CVRO38A1 | TooL woto ||}

MOTOR = | /1
Ve 5047

MY 8574

J4 YT

J5

—ﬁ"-ﬁﬁ

1“ 23. Bl

Operate [Hand-]
so that the hand
holds the
workpiece.

(The workpiece

m [CANCEL] to E it position may
Fostt P —— | I move slightly
envo State anable _— an:
T" . ‘ S |\ hen the robot
hand grabs it.)

When the workpiece is held securely T
by the robot hand, make a note of
the "Hd" value.

This value will be used later to set the
robot hand grip.

After grabbing the workpiece with the robot hand,
click [Variable] and save the current position as P1.
(This position will be the mechanical reference point
for random pick.)

Click [P], then click one of the data cell to select P1.

NOR - 3
o & : cvRozeatd I TOOL WO TO o —
= I F D v J | T s Cancel
OFF ) LEEED T TYRy - [Use/Macro/Smart_| ~
o fro 263 4457 -2 226056 3.247588
@ Lock Smart 176.4594 0.9516938 A77.1125
'l--------- ---—————ﬂhl m}
A Hex 252 4635 7 21.41946
178.813 138017 179.4459
Han I R N S N R S J 0
——
< 1> P2 220 8502 66.49184 6478084
179.9918 -0.00851369 -166.4929
. Size ] 261 m
=1 156.9777 94.0452 255
an
B 180 7.016477E-15 135
261 0
P4 2479297 160.1579 3.924385
179.9884 -0.08902456 138.0618
— 0
v
Ping
[7] Shorteut
. Prev Next J Get Position
SHIFT
‘ - - -

When you click [Get Position], a system message window is displayed.

uolisod pauisap ayj 1o Buroid o) 8INpa20.d



Click [OK] to save the position in the robot's PT memory.
®

NOR e .
EMG - ﬂ - FRUET VRO32A1 TOOL WOTO 12 %
: MAL » B '. / EMG C—
= 1 F D

% MOTOR
) V ’ . - t
@ @ Robotl Mo, |X}Rx |Y1Ry Z/RziFig Use/Macro/Smart |A :i—'
e e TOOL

A ;
JAN

el System message

TOOL
Y

#B Are you sure you want to read the current
= position into the P[1] ? |

Current Position : TOOL
176.8318, 4277811, 22.70724, RX

179.9931, 0.8810052, -179.5558,
261 TOOL
RY
) ) ) ) TOOL
I~ Write the coordinate system information to Usage. RZ

I
|

Click [Cancel] button to return to the top screen.

Click [Hand+] a few times fo release the workpiece.
Make sure to release the workpiece slowly so that it
does not move.

When you click [Hand+], the hand
) opens in the direction of the arrows.

E Note

The position of the workpiece will become the pick
reference position.

In the following steps, take care not to move it until you
have captured a master image from overview position.

LT
-

‘\ B W

Return the executable token to [Ethernet] (refer page 7 and 8) so that you can
use Vision Edifion to perform operations in the following steps.

uolisod pauisap ayj 1o Buroid o) 8INpa20.d
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(2-alternative) Setting pick reference position P1 by Vision Edition

In order to set P1 by Vision Edition robot control functionality, please set token to [Ethernet].
(Please refer page 7 and 8.)

1

Carry out the procedure from P22 to P25 (Create a New Job, register the camera

and the robot, create a flowchart)

Place target workpiece in roughly the center of the pick area.

close as possible.

Using [RobotMov.+Corr.PIC] unit Robot Control window, set Rxt=180°, Ryt=0° as

Then move robot arm to right above the grab position by operating Xt/Yt/Zt.

Double-click [RobotMov.+Corr.PIC] unit. Click [ROBOT].

Unitd06: Rebot Myvmt, with Correction

Unit Name RobotMowv. +Corr.PIC

Configuration Others

1. Reference Position Reset J6 Axis

.

1| rosot | @

I-—T_'

Robot  Camera

Operation Mode

Click [Motor].

When the robot's motor can be conftrolled,
e this button become green as shown.

If it does not change, make sure the
executable token for the robot is set to
Ethernet.

Set [Tool] to operate in Tool coordinates.

Recommend to use [Inching] to move
set amount on each mouse click.
Select appropriate inching amount.

Firstly, set Rxt=180°, Ryt=0°

as close as possible.

Then carefully operate Xt/Yt/Zt to move

_____ -
Mode 1 | Tool vl 1
i |
Speed/Inching : Inching - :4—'—
1 |
10 ~ | Ihm, deg
-
Arm Position
Pyp——
Xt: Il _| [« 27571 (mm)
1276}
Yt : - i: o 0g Itllllllj
: 1=
Zt: F===|T|__'! 70.84| (mm)
Rxt: 1 - | [+ 1 175.81) (deg)
Ryt: : —| [+l 0.46| (deg)
----J
w102 a8 e

Hand Position

Finger Opening P
1= |
—0

[ =022] )

® robot arm fo right above the workpiece
grab position.

Open hand wider than the
target workpiece.

uolisod pauisap ayj 1o Buroid o) 8INpa20.d
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4 Set J6 joint angle to 0°. (Either in the Robot Control window or [Robot Mvmt. With
Correction] unit.)

Rabot  Gamera

Motor

Operation Mode

Maode

Speed/Inching

Arm Position

Set [Each Axis] to operate in J6 axis.
Recommend to set [Inching] and move set
amount by each mouse click.

Select appropriate inching amount.

Then operate J6[+] or J6[-] to set to 0°.

E Note

Alternatively return to [Robot Mvmt. With

Correction] window and click [Reset J6 Axis].

UnitD0DE: Robot Mvmt. with Correction

Unit Name |RobotMov. +CorrPIC

Configuration  QOthers

A 4
" ——"

1. Reference Position
—— -

] =
t Reset 16 Axis 1 Ei 1|

J6 joint angle is recommended to set fo 0° as a good practice but not mandatory for Vision

Edition ver1 4.

1.

In order fo avoid J6 joint angle to go over the movement limitation, sometime model angle
may need fo set from -170° to +170° and setting J6 joint angle to 0° will help.

(It depends on the workpiece shape which may cause J6 joint angle limitation issue.)

5 Lower the robot arm and close the hand to grab the workpiece.

Note the finger opening value.

Ooaration Mode Place the workpiece to the position/angle so
£ ——— that lowered robot hand can correctly hold.
Mode I Tool ~ :
Speed/Inching : Inching ~ =q_
: 10 v mm, deg
Arm Position T
Xt - |+ (mm)
Yt —| |+ (mm})
i)
' C t Incorrect
Rxt: N (deg) orrecC colrec
Ryt: - |+ (deg) Set [Tool] to operate in Tool coordinates.
Rzt: - [+ (deg) Use [Speed] when operate the hand position.
. Carefully Operate Zt[+] to lower the robot arm
Hand Position ® e
r— to grab position.
Finger Opening !_—_l‘ﬂ—|__. Set [Speed] and carefully operate [-] to close
ﬁ'?ﬁ;‘m_ the hand to hold the workpiece.
L

Take note of the finger opening amount when
securely hold the workpiece.

uolisod pauisap ayj 1o Buroid o) 8INpa20.d
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6 Open the hand again.
Read current arm position and save to P1 memory.

Hand Position

1 Carefully open the hand but making sure
I—__| . that workpiece position does not move.
- Then click [Close] to close Robot Control

30.22| (mm) window.

Finger Opening - : +

Click [Current Position] to obtain the current robot coordinates.
—® (The current coordinates are displayed.)
Overwrite warning window appears and click [OK] to close.

uolisod pauisap ayj 1o Buroid o) 8INpa20.d

Unit0O0&: Robot Mumt. with Correction
Unit Name RobotMov.+CorrPIC | =
Coenfiguration  Others
. fas ¥
1. Reference Position e o @
o * Pasition
Diirs Input =
,.______p_ K| 277BIGLIT b Ak | 179.8444[2 deg
1®P Variable | v 459300
: 0. - Ry: 0.4527 =
. ! =
i Z: 16.2692[2 thm Hz: | 178.793112] deg
_Save 1 e [, Ay
(O Initial Pasition r urrent Position .!
2. Correction Amount (mm)
Then tick [P Variable]
Xt -[E! v 0.000 ® pixel>-mm O mm " . '
- enter “1" and click [Save].
Yo 0.000 ® pixel=mm O mm
Pick reference position is
: “ . 9 .
o 0.000F saved in the robot's P1
Rzt (deg): 0.0001 memory.
3. Pixel/mm Conversion Click [OK] to close.
®) Use Image Conversion Tool 16.0000% mm/pixel
(O Use Constant || | - w | mm/pixel
4. Movement
Speed 10% v
Run Test
Comments
Ok Cancel

E Note

The position of the workpiece will become the pick reference position.
In the following steps, take care not to move the workpiece until you have captured a
master image from overview position.

7 Move onto P26 step4.
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(3) Setting image capture position PO

Use Vision Edition to move the robot arm to image capture position, and set this position as PO.

If you use the robot operation panel in Vision Edition, you can move the robot arm while
viewing the camera image of the target workpiece.

1 Make sure to switch the token to Ethernet and disconnect the Denso Wave
app (Virtual TP/Remote TP) first, then use Vision Edition to create a new job.

Manage Jobs

:T"N'e?;“‘k_

-—— - T

.._J__.. Click [New Job],
L@_New job_ 1 A . select [New Job],

and then click

O PicH (Random), Place (Fixed)
[Next].

(O Picq (Random), Palletize (No Check)
Assign Jobs
0B 1: [ J .
J0B 2 |---oomee O Pick (+Corr), Place (+Corr) 1 v|
L2 | — | O Pick (Fixed), Palletize (No Chpck) L v
JOB 4 |--ooeeee | | O Depalletize, Place (Fixed) L VI
J0B 5 [ } PO S | T ud N | v

— e f ) 3 |
Default Job Settings I_ iex_t - —I Cancel
Default Job \“ v
[ vision Edition online on startup
Close

Mew loh

e ———

Job N IrRand i k—l .
ob ame ' andom picd ) Rename the job (user-

e e . . .
‘ defined) and click [OK].
OK : Cancel

Assign Jobs

0B 1: =Random pick ~| | Open : '
i o o o o Select the job created

JoB 2: |- v| in the previous step and
open.

uolisod pauisap ayj 1o Buroid o) 8INpa20.d
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2

Register the camera and robot to the job.

JOB1: Random pick

® Click [Camera Settings].

~® Select [Camera 1].

Select the [Network] tab, and enter the required
information and click [Connect].

Default setftings for N10-W02
camera is below.

- IP Address: 192.168.0.90

- Port No.: 80

- User Name: admin

- Password: password

Camera Settings|

A — 1

| Camera 1 ‘ i Camera 2 Camera 3 Camera 4 LNetwork J-epture Display

‘ e -_—

e it Mapufacturer Canon
Camera Model Canon N&WOZ
o k-

IP Address I | 192.168.0.90 '
Port No. | s0= :
User Name : l admin 1

Je— P

Password =00 R gy kMK
= -
I Connect l Disconnect
L

= Comments

P S
| I o

Cancel

Click [OK] to complete camera registration.

* No need to be able to view the workpiece af this
stage since detailed image capture conditions will
be configured in a separate procedure.
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Click external connection icon button to connect the robot.

JOB1: Pick (Random), Place (Fixed)

L afe
oo @ 101 [ [ FH]2/0 B

External Connection Settings

Ext. Devices Data (Values) Data (Text Strings)
Make sure that [Robot] is

selected.

Trigger
(O External Trigger (Robot)

PLC)
Database)

(
(O External Trigger (
(O External Trigger (
) External Trigger (Camera) —® Click [Configure].
(® Manual Trigger

IConfigure
Output Destination

No Output -

Exfernal DEﬂCE

tl_.___l‘

1P Address 192.168.0.1
= ——

- ——

| Configure I¢

(=T " " F v W)

Configuration

Metwork
IP Addregs

192.168.0.1

Data
Comman§l Range Start (I Var.)

goe-

4

These default parameters
do not need to change.

Data Ranpe Start (D Var.)

Scan Cycle (ms) 5012

4 -
[=]
1

- ———

Connectign Test

I Run Test |‘

Press the [Run Test] button,
and confirm the message.

If "Communication successful.
Conditions for Continued Execution Connection to robot established."
D Continue processing dESpitE error is displgyed as Shown, Connecﬂon
1f confirmation is completed.
Reset Click [OK] to close.
P
= |__D£__' Cancel
E Note
If an error similar to the one below occurs when you press [Run Test], (1) check if LAN cables are

connected securely, (2) check the IP addresses for the robot and the image processing controller.

Cannot connect to

Check external device's IP address.
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Create a flowchart.

3
6 B & © =

=
JOB1: Random pick

T |

e 0 e B =

o
offline @E @ Izl [x] ‘_5

— | ‘= | L1

A new flowchart contains only image capture unit.

Drag & drop the remaining operation units onto the flowchart and connect them as shown below.
Double-click each operation unit to change its name for the ease of identification.
(Alternatively click [Unit List] fo open [List of Units] table and double click the cell to rename.)

Although renaming is not mandatory, it makes programming and maintenance easier.

o5 R

YEEEEEEEEET

O

lowchart

Templates

] Camera Units

4 Branching Units

]| Image Processing Units

- Shading Test
- Area
- Edge Position 1
R-HND - 002
- Edge Width 1 5
- Arc Edge

- Approximate Straight Edge | I
- Angle Detection

-Circle Detection

- Owal Detection

- Blob Detection

- 1D Code Reader

- 2D Code Reader

- MNumber Recognition

- Text Recognition

- Circular Text Recognition
- 7-Segmant Mumber Recogn| I
- Analog Meter Readout E
- Color Detection

| Model Matching Units
- NCC Matching

- Shape Matching

] Robot Control Units

- Robot Movement

- Robot Mvmit. with Correctio
- Robot Palletizing

- Robot Hand

--Robot 1/0

- Robot-Camera Calibration
- Camera Coordinates Conver
1 Calculation Units

EY ncem - 004
NCC Matching

[l r-cor _oo7
RobotMov.+Corr.DE

n Value

-

s

Click [Edit Flowchart].

uomsod-pejlsep 2yl |o Bupoid 10} 8INpP820.d

—————
| = L —] I
E =2 Conf. Models Unit List
Tox kX B 1= |
b o @ o J
Click [Unit List] and double click
the cell to rename.
14
List of Units
Unit No. Unit Type lamera In Flowchart Unit Name Comments
—— -
Capture 1 o Capture l
002 |Robot Hand 0 [] Robot Hand 1
003 | Rebot Movement i) o I Robot Movement l
004 | NCC Matching 1 [] MNCC Matching I
005 |Camera Coordinates Conversion °->I Cam. Coord. Conv. I
006 | Robot Mvmt. with Correction i) o I Robot Mov.+Corr.
007 | Robot Mvmt. with Correction 0 [ l Robot Mov.+Corr. l
008 | Robot Hand a| @ | Robot Hand 1
009 | Robot Mvmt. with Correction i) o l Robot Mov.+Corr. l

E Note

The number of each operation unit is
automatically assigned in the order of
drag & drop fto the chart and cannoft be
changed.

ID numbers are for the identification

purposes only and no bearing on the
actual programming.
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Current

Raise the robot arm to a position where an image of the target workpiece as a
mechanical reference can be captured by the camera.

Adjust Xt, Yt and Zt so that the entire random pick range fits within the camera view.

(Just adjust Zt[-] and Xt[+] should be suffice to bring pick area info camera view.)

i
—

roboft status after Robot status after moving to the

completing step (2) camera image capture position

Open [Robot Mov. VIEW], and click [ROBOT].

Unit Name [Robot Mov. VIEW | =

Configuration QOthers

it LT p—
I |rosot 1|0
Movement L=
Approach /Depart Height
Robot Camera Click [MOTOf].

When the robot's motor can be controlled, this button

;“:--'4/. become green as shown. If it does not change, make sure

— the executable token for the robot is set to Ethernet.

Operation Mode

e Set selections as shown.
Mode j e I Alfernatively, use [Inching] with appropriate movement
Sieniineiong : e ! amount for each mouse click.

I 100 v %p

| S p——_—

Arm Position

Xt:

Hand Position

177.47| (mm) First, raise the robot arm by clicking

: = (mm) Zt[-] to clear from the workpiece.
—" Click it only a little at a time.
- (Do not click and hold.)

Next, move the robot arm backward
so that the camera moves above
the target workpiece.

Grip Opening . Make adjustments using Xt button.

30.00] (mm) (And if necessary, Yt button.)

-cno:e-qu-. After adjustments are completed, click [Close].

uolisod pauisap ayj 1o Buroid o) 8INpa20.d
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% Memo

If the robot arm does not move as fast as you expected when clicking Zt[-] affer setting the speed to 100% in
Vision Edition as described on the previous page, increase the external speed in TP.

The speed for COBOTTA in Vision Edition will be "the external speed in TP" x "the speed set in Vision Edition".
Alternatively set [Inching] instead of [Speed] and set appropriate movement amount for each mouse click.

5 Register the robot position as image capture position PO.

Unit003: Robot Movement
Unit Name Robot Mow. VIEW | =
I"-Zoﬁ'ig-u EEEn-i Others
(R =
Maovement [t'.‘
Approach/Depart Height
® None
() Approach 0.000% mm
() Depart 0.00(2 mm
A
Method : O CP (Straight Line) :
: @ PTP (Indirect) L
Spead : i y : ® Configure as shown.
N -
Destination
Position
() Direct Input W 177.4643 = mm
Y: -H4.5770 mm
———
I@ P Variable : 7 254.0000% mm Click [Current Position] to
—>1 obtain the current robot
1" o | 1 Lo Rx: 179.9549[2] deg .
| NS ) T—— ® coordinafes.
Save J' Ry: -0.0042[2] deg (The current coordinates
b - :
Rz 17.928112] deg are displayed.)
PR S —
| Current Position :1—
T T T L L L
Run Test
Comments | __-,:__4
: OK : Cancel

Then tick [P Variable], enter "0" and click [Save].
Image capfture position is saved in the robot's PO memory.

—
Click [OK].

uolisod pauisap ayj 1o Buroid o) 8INpa20.d



(4) Creating the master image for pattern matching

Before creating a model for pattern matching, provide the best lighting conditions
possible then capture and register the master image.

1 Set the capture conditions.

Double-click [Capture] unit to open the menu screen.

Unit Name VCapture

Configure

e

Select Camera 1 and

".._I'—° click [Configure].

4

CathrEI Capture 2 Others

I 1 Adjust focus l—

- [p——
________ -
Mode LﬁrManual “1

| [ Adjust exposure le—

Mode

r ___________ -

4 Change image rotation J'A

[] Rotate image 180°

Select [Adjust focus] and set the mode to
[One-Shot AF].

After auto focus adjustment is completed,
it will automatically return to [Manual].

One-Shot AF v == |Manual v

___o Select [Adjust exposure] and select [Auto].

If the target workpiece is too dark or white out
and not able to view the detail for NCC
pattern matching, change to [Manual] and
adjust to obtain detailed image.

For Shape pattern matching, clean outline
contrast of workpiece is important.

Select [Adjust white balance]
and select [Manual].

Select [Change B&W conversion]
and select [Grayscale].

Select [Change image rotation].

® Selecting this option fixes the normal

capture orientation.

uolisod pauisap ayj 1o Buroid o) 8INpa20.d
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2 Register the master image of the target workpiece.

- =
Capture 1 Capture 2| Others

Mactor 1 e

1 Select the [Others] tab then click
|
Add Master Image |4/. [Add Master Image].
|

——

1. Select Camera
Cameral v ||canon N10-w02

Add Remove
2. Select Image
Capture Image Load Image File

B&W Conversion Grayscale v

3. Manage Master Images
_— - _— -

r Master Images je—————® Select the Master Images folder.

- - b

: Add Image }<—Add-l=olde'—t——. Select [Add Image].

Rename Delete v

\
3. Manage Master Images

PR pp—— ) ]
| Master Image 001 ® Seclect the added image file.

2. Select Image

.
I Capture Image le— —® Click [Capture Image].

————— — ——— -

¥

4. Register Master Image

Comments
T Click [Register] to store
D Register o the captured image.
Click [OK] to close the master image
B i'__OK__"I , sefting screen.

capture settings screen.

Then click [OK] two more times to close the

uolisod pauisap ayj 1o Buroid o) 8INpa20.d
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(5) Creating a pattern matching model (NCC)

Create an NCC pattern matching model from the master image.
With consideration for the shape of the workpiece for picking, carefully determine the

angle range of the model to be created.
(Because there is a -170° to +170° limit to the range of motion for the COBOTTA J6

rotation angle)

1 Click [Flowchart].

JOB1: Random pick

& 01 = x{FER2

2  Click [Conf. Models].

E g N ‘x F@ =+ Conf. Mo-dels

3  Click [Add], then select [NCC Model].

Shape Model

4 Highlight the NCC model created, then click [Edit] at the bottom of the screen.

Matching Models

Model MNo. Model Type Model Name Comments
01 TREE Model [RECE Maderoot

e

o |
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5 Select [Cameral] and [Master Image001]. Then select [Region] tab and click [Edit].

Model001: NCC Model

Camera Cameral ~ |

A
—-—— -

AR -

i I Region [reate Model Enhance Image Re/* |*

-
Measurements

Clear

Start X
Start Y
End X
1208[%
End Y
o1
Mowve Region
R| |1 &
€ -
W& |
Total Region
Center X
CenterY -546.0

X:1911, Y:-288 -

Model Name NCC Medel 001 Comments oK cancel

([
6 Mouse left-click to draw the region and right-click to confirm.

Set the region to cover the outline shape of the workpiece.
(If other region shape is required, delete Region Type by clicking [-] and add

new Region Type.)

Green cross marking indicates the center of gravity of the region and this will
be the target pick coordinates for the detected workpiece.

7 Click [Create Model] tab and set the angle range of the model.

uolisod pauisap ayj 1o Buroid o) 8INpa20.d
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----- If the workpiece is symmetrical both left-right and
up-down, registering 180° as shown below is sufficient.

Matchiffg Pa/ehTeL s
i e S OF [Initial Angle]: -90.00
Futlal Angle (<R Lieg) [Angle Difference]: 180.00
l‘E'e_Df‘fEe_ 2 _Sooe }‘99) If the workpiece is not symmetrical, register 340° as
Match Std. No Rev. Contrast v shown below.
—e

[Initial Angle]: -170.00
[Angle Difference]: 340.00

This is because if asymmetrical shape workpiece with
360-degree model is created, depends on the angle of
the detected workpiece, COBOTTA J6 joint angle may
exceed the limitation (from -170° to +170°) and motion

limitation error could occur.

E Note

In the following example, the created model detects a bottle rotated from -45° to +45°.
A bottle rotating at +60°, for example, would not be detected.

Angle Difference: +90°

0° (Orientation
when registered)

> |Initial Angle: -45°

8 Click [Create Model]. When the model creation process is complete, click [OK] to
close the message screen.
Then click [Close] to close Edit window and [Close] to close the model window.

1 2 = 4 o 6 7

Create Model |

Add Edit Delete

r Close }
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(6) Configuring the pattern matching unit

Use the master image to configure the NCC matching unit, and try a variety of different
workpiece positions and angles in the pick area.

Double-click [NCC: NCC Matching].

Click [Edit] on the [Region] tab, and set the n

Select Master Image [Master Image001] random pick area which should be the same
and Target Image [001: Capture]. as the area checked at P14, Q
Unit004: NCC Matching ? 8
Cameral \E\‘!atchmg \M """ £ C
" = — -—— e —— o o ) a
aster Image Mas ___l Targetlmage _C‘__Caﬂ‘r;__d [ES =
figuration Judgment Cond. |*|* Q
O,
o
L & _.
Edit I Clear 8
Measurement e o
Start X 9,_
278/% 5_'-
Start Y 10}
o
End X 9
1895/= 3
End Y o
1081/% ko)
Move Region 8
= = =
R 4| |& 6'
« > >
W
Total Region
Area
— Center X
X:1914, Y: -81 ® G E Center ¥ =Y
Error | L= J
=] Commentsl ‘ oK. Cancel
On the [Configuration] tab, select Model [NCC Model 001].

(A green line is displayed around the workpiece. The detected

position and angle are also displayed.)

Unitd04: NCC Matching

Cameral ~ |NCCMatchmg ‘

ﬁuul v Targetlmage

Master Imi

001: Capture
—— -

X:1723, Y:-229

£3
3 =

Error ‘

E| Comments ‘

.461ms
>
> o OK
[ -
Regmll Configurati o
-
Model S
-
001: NCC Model 001 <
— )
Matching Parameters
Overlap Rate 0.50/%
Detection Conditions
Max Matches 1002
Min Score 0.70/%
Max Score 1.001=
Min Angle -180.0/%
Max Angle 180.0/%
[CHSH=| =
«y
‘ oK Cancel
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Change the position and angle of the workpiece in the pick region, then click

[Trigger] to run detection tests.

| S

Unit004: NCC Matching

Cameral | |NCC Matching

Master Image

| m i E3 v 5.028ms
- m
Master Image001 ~ |Show | Target Image  001: Capture v| =8 B |+ . >

Region | Configuration | Judgment Cond. | * | *
Model Selection

001: NCC Model 001 ~

Matching Parameters

uoljisod palisep ayy 1o Budid Jo) 8INPa20.d

Overlap Rate 0.50%
Detection Conditions
Max Matches 10012
Min Score r 0.70/2 le—
-y
Max Score 1.00=
Min Angle -180.0%
Max Angle 180.01%
X:1917, Y: 43 ® Q= =y
Error | U
B Comments| ‘ oK Cancel
Region Configuration EE‘E:_‘-J 1
Items Detected
Min pis-| max 10000000}
Score
g Jin 0.70 :_:é. D
Ref. Point X ®
Hin 0.000f5] Max| 3000.0007 Adjust the minimum score (around 0.70) on the [Configuration]
Ref. Point ¥ tab, and the minimum score (around 0.70) on the [Judgment
Min 0.000[2] Max| 3000.000f Cond.] tab, to determine whether detected workpiece’s
Angle position and angle is accurate.
Min -180.0[% Max 180.0[2

==

OK

[®

When the settings are completed,

le—coa [T click [OK] fo close.
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(7) Converting the image processing unit coordinate system and

the robot coordinate system

The positional displacement of a workpiece captured by the camera must be converted
into the robot coordinates system. The relationship between the camera coordinates
system and the tool coordinates system is shown below.

The camera is fixed to 6™ axis housing but the tool coordinates system is based on the tool
flange and it rotates according to the Jé joint angle.

Below calculation assumes between camera view coordinates system looking from the
image capture position and tool coordinates system at the pick reference position, +x axis
is parallel to =Yt axis and +y axis is parallel fo +Xt axis.

<Camera mount>
X/Y camera view
coordinates system fixed
to 6™ axis housing.

<Jé joint>
Xt/Yt/1t tool coordinate
system rotates with Jé joint.

X coordinates
of the image
>

Robot tool Yt
W coordinates Image A

Y coordinates
of the image

Robot tool Xt
coordinates
\ 4

Origin (0, 0) Captured image +x axis

Reference position

i Image A
Captured image +y axis - 9 —  Actual position of the
y0 detected piece of work
l B R el

Xt -
i L G L 60

Camera
coordinates
system

Robot tool
coordinates
system

To calculate the displacement from Image A as
shown in the left, vector adjustments below are
required. (Assuming Jé is set o 0° at pick
reference position and only Xt, Zt movement used
fo arrive to image capture position.)

Robot tool Xt correction =y1 - y0
Roboft tool Yt correction = -(x1 - x0)
Roboft tool Rzt correction =-(61 - 60)

However Vision Edition ver 1.4.1 supports new [Camera Coordinates Conversion] unit which
converts displacement amount between the two coordinates system as long as their x/y and

Xt/Yt plains are in parallel.

Thus it eliminates the requirement of Jé6 angle reset at pick reference position and restriction of
movement to arrive to the image capture position.
To do this, both pick reference position and image capture positions are saved as P variables in

the robot memory and used in this unit.
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1 Configure [Camera Coordinates Conversion] unit.

Enter image capture position

P Variable number “0".

Unit003: Camera Coordinates Conversion

nit Mame Cam. Goord. Gony. =

Configuration  Judement Gond,  Others

1. Capturing pogzition

P Wariable ||u | '<—

(RS

2. Resultz Dbtained from image processing unit

# (pixels) I|E VHE D04 V| Ref. Po ~ |1 ~ | |Diff. fr ~ :

| |
W (pixels) _,:|E VHE 004 v| Ref. Po ~| 1 | Diff. fr v i
© (dee) =|E VHE 004 v| Angle ~ 1~ DIff. ft v :

----------------------,
3. Reference poszition of the [Fobot Moy +Corr] unit

P Wariable : i ::

Enter pick reference position
P Variable number “1".

Comments | |

r____-=<—eane€|_'. Click [OK] to close.

Enter image displacement amount (in camera coordinates
system) by the result of pattern matching unit as below.

X(pixels) : NCC matching unit : Ref. Point X, ID1, Diff from Ref.
Y (pixels) : NCC matching unit : Ref. Point Y, ID1, Diff from Ref.
O(pixels) : NCC matching unit : Angle, ID1, Diff from Ref.
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(8) Setting the robot move destination correction

The robot arm is instructed to move to the pick position by calculated displacement
amount from the pick reference point P1. The displacement amount is derived from the
result of pattern matching with [Camera Coordinates Conversion] unit calculation and
pixel/mm conversion.

‘I Configure [Robot Mvmt with Correction] unit.

Double-click [RobotMov. + Corr.PICK] unit.
On the [Configuration] tab enter the following parameters.

[Xt]: |[E] ~| , 005: Cam. Cood. Conv., Xo, select "pixel - > mm"

[Y1]: = - , 005: Cam. Cood. Conv., Yo, select "pixel - > mm"

(zt]: M - ,-30.000"

(30 mm 1s the approach height to the P1 pick position. Adjust this value depending on the

workpiece/pick area environment.)

[Rzt]:|[=] ~| , 005: Cam. Cood. Conv., Rzo

Unit006: Robot Mvmt, with Cerrection

Unit Name |RobotMov.+L:orr.P1c | =

I Confguratmn I:ther5

N
. E ¥ T\
1. Reference Position Reset 16 fxis rosor
5 Position
Direct Input , =
Ko | 277816115 i Rx: | 179.8444[%] deg
@ P Variable

Y. | -48.93021%

P Load ’ : =| mm Ry: 0.4527[%] deg

Z: 16.2692(| mm Rz 178.7931+ deg
Save

() Initial Position Current Position

2. Correcticn Amount (mm)

__________________________\

Xt: ”_151005 v||xo || Outpu @ pixelemm O mm |
Yt |-W YO | Outpu @® pixel=mm O mm
zt: i “30.000[=

Rzt (deg);l Rzo ~ | Outpu

3. Pixel/mm Conversion

® Use Image Conversion Tool 16.000 7| mm/pixel

(O Use Constant [ | « | mm/pixel

4, Movement

- | ® Set to 100%
Speed I 100% v [

Run Test

Comments |

Ok Cancel

uolisod pauisap ayj 1o Buroid o) 8INpa20.d

37



2 Convert the image processing values (pixels) to actual dimensions (mm).

1. Place aruler on the surface of the workpiece (height of the pick position).

In this example, a mini bottle cap is the height of the pick position.

As long as the height is correct, the X-Y position of the ruler is not important. However, in order to
ensure an accurate conversion, a longer measurement length is recommended.

Reference measurement instrument, such as a ruler

""""" : Note
Z|S%Z?g:hsfsxgﬁ k;:lcgeh’r If the ruler is not placed at the correct height, the mechanical

9 P shift amount calculated from the pixels will be incorrect, and the
robot arm will not be able to reach correct pick position.

2. Select [Use Image] for pixel/mm conversion, then click [Conversion Tool].

Sl ———

®) Use Image 1 Conversion Tool 1 0.00002 mm/pixel

R —— =
@] Uset%stant L ¢ |0 | p—— w | mm/pixel

3. The [Conversion Tool] screen is displayed.

(1) Click [Capture] to display the ruler. Since the ruler is at the same height as the workpiece, it should be in
focus.

(2) Click [Select]. Mouse left-click to drag a line along the length of the ruler, then right-click to fix the points.
Draw the line along the edge of the ruler so that the actual length of the line can be easily read.

* If the ruler is overexposed when captured and the scale cannot be read, create and set up a different
capture unit.

Conversion Tool

1
Capture an image of a ruler at the same height

as the pieces of work.
- ——

I Capture I

- -

2

Selecggtart/end points on the image.
-l

Select
L -

Enter the known length of the white line.

Calculate

X:1919, Y:-284 [CHC W] oK Cancel
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3
Enter the known length of the white line.

E)_\I_S()__;___m_m —=<_|_

Q | in.
b St Ao

(3) Click [mm] and enter the length of the line.

Lo (4) Click [Calculate] to obtain the mm/pixel
conversion value.

(5) Click [OK] to close the [Conversion Tool] screen.

The calculated value is

—& Calculate [
T L L L L
—_—— ==
1 0.1277| m|1,’pixel
L S -—— .
A 4
= -
1 OK Cancel

automatically entered in this box.

4. Confirm mm/pixel conversion value d
operation unit. Click [OK] to close.

3. Pixel/mm Conversion

isplayed to the

(I, AR —

@® Use Image | Conversion Tool |= 0.1277/2 :mm/pixel
() Use Constant w | —_—_—_——— ~ mm/pixel
4, Movement
Speed 100% v
Run Test
Comments
I ok : Cancel
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(9) Setting the robot descend movement

Using relative position movement (from the initial position), set the descent amount and
speed for moving the arm to the pick position. Enter the same descent amount as the
approach amount that was used for the [RobotMov. + Corr.PICK] unit.

Double-click [RobotMov. + Corr.DES] unit. On the [Configuration] tab:

Select [Initial Position] under [1. Reference Position].

Enter the values for [2. Correction Amount (mm)].
[Zt]: Real Number [@ , "30.000"

(30 mm is the same amount as the approach height for the [RobotMov. + Corr.PICK] unit.
The robot arm lowers 30 mm to reach the P1 position.

Enter 50% for [Speed] under [4. Movement].

Click [OK] to close the screen.

UnitD0%: Robot Mvmt. with Correction

Unit Name RobotMov. +CornDES

s

FKonfigurationl Others
- -

1. Reference Position s ]
o Position
Direct Input . =
X: | 0.00005] mm Rx:
() P Variable

y: 0.0000 = Ry
oo || uom -

z: 0.0000/2] mm Rz

Save

e

l@ Initial Position : Current Position

2. Correction Amount (mm)

¥t 0.000}2 @® pixel=mm O mm
A 0.0005] @ pixelemm O mm

o —————— — —— — —— - -

zt: : A - 30.000[2] 1

Rzt (deq): 0.0004

3. Pixel/mm Conversion

® Use Image Conwversion Tool 16.0000 3| mm /pixel

(0 Use Constant Lo [ | p—

4. Movement
—_— s emem

ey

ROBOT ftf

0.0000 % deg
0.0000 % deg

0.00001%| deg

~ | mm/pixel

Speed 15
e

Run Test

Comments

I ok I Cancel
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(10) Setting the robot hand and ascend movement

Configure the robot hand unit so that it holds the workpiece.
Configure the [Robot Mov.+Corr. ASC] unit so that both the robot arm and workpiece
move safely away from the pick area.

Unit008: Robot Hand

Unit Name |Robot Hand CLOSE

-—
| Configuration 'CJthers

=
ROBOT I I|

Double-click [Robot Hand: Robot Hand
CLOSE]. On the [Configuration] tab:

Enter the hand length recorded in step (2) for
[Finger Opening.]

Finger Opening 23.002 limm)
-—— e e
Speed HETER [Speed]: 50%
-—— e e o)
[] Grasp object
[Delay]: 1000 ms
20:
_ Click [OK] to close the screen.
Delay After Execution
Delay (ms) 10002 1
Run Test
Comments
L _Oi e jl Cancel
Unit011: Robot Mvmt. with Correction
Unit Name |RobotMov. +Corr.ASC | =
P ——
| Configuration Gthers Double-click [Robot
Y .
1 Reference Position Reset 16 Axis ROBOT I’ Mov.+Corr. ASC] unit.
Position
Direct Input - On the [Configuration] tab:
O Direct Inpu Xo| 000003 mm Rx: 0.0000/%] deg [ 9 ]
(O P Variable v 5.0000E
Plo ]| Load "L 5] mm Ry | 0.00005 deg Select [Initial Position] under
ave Z: | 0.000017 mm Ra: 0.0000(%]| deg [1. Reference Position].

= -
| (®) Initial Position

2. Correction Amount (mm)

Current Position

0.0002

0.00012

xt:
Yt
zt: 1125

-30.000[2
= |

Rzt (deg):

3. Pixel/mm Conwversion
(® Use Image

() Use Constant

4. Movement

0.00012

Conversion Tool

L

@ pixel=mm ) mm

® pixel-=mm O mm

16.0000 =

Enter the values for
[2. Correction Amount (mm)]
[Zt]: ™ - ,-30.000

(Enter a suitable height for the
robot arm to rise and move to
the next position, without
interfering with any other
workpieces in the pick area.)

Enter a value for
[4. Movement]
[Speed]: 50%

mim /pixel

~ | mm/pixel

Speed

Click [OK] to close the screen.

Run Test

Comments

|

T
1 oK I cancel

G -
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Double-click [Robot Hand: Robot Hand OPEN] unit, which is the first unit on the flowchart.
On the [Configuration] tab:

The value for [Finger Opening] should be sufficiently large enough not only for the robot
arm to lower to the pick position without touching the workpiece to be picked, but also
without interfering with any other workpieces in the pick area.

[Speed]: 50%

Click [OK] to close the screen.

Unit002: Robot Hand

Unit Name |Robot Hand OPEN | =

ROBOT @

'-Configura tion | Others
 E—— o

—-—— -

30.00 fmm)

- = = o)
1
0

Finger Opening 1
I

Speed 50% “ 1
-—— e o
[] Grasp object
Grasping Force 20241 (M)
Delay After Execution
Delay (ms) 0=

Run Test

Comments

JOB1: Random pick

o -
one (B 01 6] [¥] B 2 LB

.

Click [Save current job seftings] fo save the job.
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(11) Running the job

Before running the entire job as a test, check each operation unit.
Robot control units in particular should be checked.

1 Check each unit.

If it is configured correctly, this job should perform the following steps of the flowchart
operation units.

The robot hand opens.

The robot arm moves to the “image capture position (= P0O)".

The workpiece image is captured in the pick area.

NCC pattern matching is performed to detect the random pick position and angle of
the workpiece.

Correction amount Xt, Yt, Rzt is calculated from the coordinates detected from
pattern matching (=difference from the master image’s pick reference point).

The robot arm moves to the random pick approach position.

The robot arm descends to the random pick position (= P1 with correction amount).
The robot hand closes, grabbing the workpiece.

The robot arm rises to a sufficient height to perform the next movement.

rON—

o

0N

Robot control units to perform step 1, 2, 6, 7, 8 and ? have a [Run Test] function that allows
an operation test to be conducted for each unit individually.

First, open the units for step 1, 2 and 8 and click [Run Test] to make sure that the robot
moves correctly. (Use Remote TP/Virtual TP to set the external speed for the robot arm to
30% or less, and prepare the emergency stop button at hand to immediately stop the
robot in the event of unexpected movement.)

Unit003: Robot Movement

Unit Name Robot Mov. VIEW | =
Cenfiguration  Others
Py
Movement RosaT In this example, by clicking [Run Test],
Approach/Depart Height ® the robot arm moves to the PO position
® None (=image capture position).
(O Approach 0.00[ mn}
() Depart 0.00[2 mn}
Method () CP (Straight Line)
(® PTP (Indirect) E NOte
Speed T . [Run Test] (=to move to PO) is
convenient method for checking the
Destination setftings of the capture unit and the
posten — NCC matching unit.
@) DIzt T .' - Before opening the capture unit or the
rg:v;;‘e} : ;zzj: m NCC matching unit, use this operation
Lo 1 oad . e to send the robot arm to the image
R — R 1799667151 deg capture position.
Save Ry: -0.0163[%] deg
Rei 1795307 7| deg Also, if it is necessary to release the
[_currenfpositon ] workpiece, open the hand open unit
L \ and click [Run Test].
SIS 1

oK Cancel
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The results of [Run Test] for [RobotMov. + Corr.PICK] in step 6 will vary according to the result of
[Camera Coordinates Conversion] unit and can be checked by the below method.

In addition, the movement in steps (7) and (9) is relative to the previous (= current) robot arm
position, therefore should pay particular attention what is the current position before testing.

Unit0D&: Robot Mwmt. with Correction

Unit Name [RobotMov.+CorrPI] | =
Configuration  Others
: fasat
1. Reference Position Reset 16 Axis ROBOT U
Position
() Direct Input . <
Xi | 277.8161 17 mm R | 179.8444[2] deg
(® P Variable
Y| 4893027 Ry: 0.4527/%] d
- Load mm Ry +| deg Hover the mouse cursor
Z: 16.26921% mm Rz: | 178.7931%] deg over Xo/Yo/Rzo and
Save

() Initial Position Current Position

2. Correction Amount (mm)

-
117.602
7t: Lﬁ!‘.}:

Rzt (deg):

result (pixel amount) will
be displayed.

uolisod pauisap ayj 1o Buroid o) 8INpa20.d

If the correction amounts for Xt, Yt, and Rzt are noft zero, clear by following operation.

Click [Main Screen Settings], then click [Clear] under [Clear Result Values].
Click [OK] in the message window. Click [OK] to close Main Screen Seftings.

JO 31 Random pick

ORI EB2EDA

* 9

offline

Majp Screen’s Judgment Condition

Image Display Area

atio also online
CIIP_VisionEdition

[] Keep display

Clear Resultf’au.es_‘ 7_ -
1 Clear

e
Trigger Number Seleftion

Triggek

Reset the counter?
(ANl units’ result values will be cleared as well)

Cancel

This clears all processing results
(calculation values) for each unit.

If click [Run Test] on the [RobotMov. +

Corr.PICK] unit, the robot arm moves to
the "P1 + Approach" position.
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2  Runthejob.

Click the [Trigger] button on the top right, to run the created flowchart.

% Note

The following preparations are recommended in case of unexpected movement of the
robot.

- Use Remote TP/Virtual TP to set the external speed of the robot arm to 30% or less.
- Place the robot's emergency stop button nearby to press it at any time.

Edit Flowchart * N o x | &
Unit Templates 2 2N | = = @ @ Camera 1 &« Camera 3 PLC
5 Camera Units - (— I W X 0 @‘ @ @ E‘a W« Camera 2 W Camera 4 ROBOT

2 B3 Branching Units
2 [ 1mage Processing Units

5 (81 Model Matching Units Start )

8] Robot Control Units

Robot Movement I e IR
Robot Mvmt. with Correctio e
Robot Palletizing Robot Hand OPE

Robot Hand

Robot 1/0 [ =-vov -003  OK
Robot-Camera Calibration Robot Mov. VIEW

Camera Coordinates Conver

B Calcul s

&8 Calculation Units Bl ceer -001  [OK
Capture

0K

&Y neem - 00a
NCC Matching

JOB1: Random pick

Cycle Time 792.7
[ 22 ] ——— NG Count 6 NG
offline @E @ lZI [x] 5 2 :I E > L ._‘ ’L{::nfro:::v 2023706—05711:34:263
- -

uolisod pauisap ayj 1o Buroid o) 8INpa20.d

B8] camcc ~00s  [OK
Cam. Coord. Conv.

Bl r-cor .00s [ OK
RobotMov.+Corr.PIC
OK

< > [& r-cor - 007
RobotMov. +CorT.DE

item Valve

dg oK i
Cycle Time  |793.851 R-HND 008 [OK:
Run Count 4 Robot Hand CLOSE
NG Count 0

B rcor -00s [OK
RobotMov.+Corm.ASC

End

X: 326, Y:1087

If the job runs correctly, the result for the flowchart operation units should be OK.

In this example, the result displayed in the upper right corner is NG, but that is merely
because of the default settings.

Set appropriate judgment conditions at [Main Screen Settings] if necessary.

% Process of pressing the emergency stop button

- Press the emergency stop button on the robot.

- The following screen appears in Virtual TP. Execute the operation preparation.

- Change to direct teaching or change the executable token to TP, and move the robot
from the current position.

i s

Spdat | View Optn  Help

tars.
If parametars are OK, then press the [Motion Preparation] button

D R Check each parameter, then click
e [Motion Preparation].

v e )
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Chapter 2

Procedure for picking an
asymmetric workpiece
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Picking & placing an asymmetric workpiece

In Chapter 1, it was assumed that the target workpiece being picked was symmetrical.

As of June 2019, the COBOTTA Jé joint rotates up to £170°. Therefore, depending on the angle of the
object, the hand cannot rotate and grab the workpiece even if pattern matching recognizes it. This
chapter describes the procedure for handling such cases.

® Step (1) Create a new job from a template and connect the devices
Create the first workflow section by using a flowchart template for pick & place.
COBOITTA connection is preconfigured in this template and just register the camera.

@ Step (2) Set image capture position and pick reference position
Set the image capture position.
Set the pick reference position for the symmetrical part of the target workpiece.
Set the hand width to grab the workpiece.

@ Step (3) Creating a model
Move to the image capture position and capture the master image of the target
workpiece at the pick reference position set in the step (2).
Create a 180-degree model using the symmetrical part of the workpiece from the
master image.
From the same master image, create a 360-degree model of the entire workpiece.

@ Step (4) Creating a workflow for picking the workpiece
Create a workflow from capturing image until picking workpiece.
Basically, this is the same procedure as Work Support Manual "Pick & Place basic".
Since this 180-degree model is created on the symmetrical part of the target
workpiece, detected angle will be maximum £90° range with Jé joint rotation angle
in the same range.
Therefore it is possible to pick this asymmetric workpiece at any position and angle.
However it will not be able to place it in the same direction every time.

@ Step (5) Creating a workflow for changing the orientation of the workpiece
Picked workpiece is being placed at the pick reference position in either +90° or -90°
rotation from the original farget workpiece orientation.
Place it again in this way makes it possible to pick a workpiece with 360-degree
model since Jé joint only need to rotate either +90° or -90°. Picking with 360-degree

model means able to place in the specific position / direction of this asymmetrical
workpiece. (Except the position over £170° rotation from the master image.)

@ Step (6) Creating a pick workflow once again for the rotated workpiece

Copy and paste the workflow created in step (2) to (4), make partial changes to
create a workflow for picking the workpiece with +20° or -90° angle from the pick

reference position with 360-dgree model.

@ Step (7) Creating a workflow for the final placement of the workpiece
Copy and paste the workflow created in step (5), make partial changes to create a
workflow for placing the workpiece in the specific orientation.

@ Step (8) Checking operation
Run the entire job o pick and place the asymmetric workpiece.
Make sure that workpiece is always placed in the same specific position and direction
in the end, either it placed same or opposite direction of the master image at the
beginning.

E Note

The information in this chapter is provided based on the assumption that the reader has
studied the information in the Work Support Manual "Pick & Place basic".
Nofe that some basic information and duplicate parts have been omitted.

900I03}I0M DlIBWWASD U Buloo|d g Buold u
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Job workflow

Since Jé joint rotates maximum of £170°, if 360-degree model of the workpiece is registered,
COBOTTA cannot pick it if the detected angle is over £170°.

If the workpiece is symmetrical, by making 180-degree model it is possible to pick the
workpiece as it will be detected between -90° to +90° angle and Jé axis rotation angle range
will be the same.

Therefore, it is possible to pick even an asymmetrical workpiece by using its symmetrical areas
to create 180-degree model.

However, if you want to always place an asymmetrical workpiece in a specific orientation,

need to re-place it again for 360-degree model to pick it up for the final placement.
This section describes how to create a job for such procedure.

ety

—e Symmetrical section

This concept is easy
to understand if the
example workpiece
is L shape.

Asymme’rricolg workpiece

If picking is by 360-degree model based on entire
shape, it may not be able to pick up always.

If picking is by 180-degree model based only on
symmetrical part, it can be picked up always but
not possible to place to the position (direction)
specified by the white line.

Depends on the pick workpiece angle and the
detection, final placement may be opposite
direction as black dotted line. Therefore it
requires combination of both method.

Workpiece
Place position

Pick position

900I03}I0M DlIBWWASD U Buloo|d g Buold u
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(1) Create a new job from a template and connect the devices

Create the first workflow section by using a flowchart template for pick & place.
COBOTTA connection is preconfigured in this femplate and just register the camera.
* For more information, refer to the Work Support Manual "Pick & Place basic".

‘I Click the job button. When the [Job Settings] screen opens, click the

[New Job]. From the templates, select [Pick (Random), Place (Fixed)].
(Change the name as required.)
Open the new job.

Job Settings

Click [New Job],
then select [Pick
(Random), Place
(Fixed)].

Manage Jobs
[ New o 'H
Create Mew Job
() New Job
Assign Jobs \ 4
rrm—————l
JOB 1t [--emmeees I

Default Job Settings
Drefault Job

[ Vision Edition enline on startup

ot

® Pick (Random), Place-(lz-ix-ed-ﬂ

. -
() Pick (Random), Palletize (No Check)
() Pick (Random), Palletize (+Precheck)
() Pick (Randorf), Place (Sorting)

() Pick (Fixed),|Place (Fixed)

PN - o

() Pick (+Corr), Place (+Corr)

() Depalletize, Place (Fixed)

() Pick (Fixed), Palletize (No (heck)

Cancel

2 Register the camera.

offline

E Note

GERERKE2 DA

The default settings for the N10-W02 camera are shown below.

IP Address: 192.168.0.90
User Name: admin
Password: password

The connection to the COBOTTA robot is already configured in this template.

900I03}I0M DlIBWWASD U Buloo|d g Buold u
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(2) Set image capture position and pick reference position

Set the image capture position and pick refere

nce position.

Set the center of the symmetrical portion of the workpiece as the pick position, not the

center of the entire workpiece.

* Robot arm movement to the origin point has been omitted here for simplicity.

‘I Set the image capture position.
To make it simple, [001 Move to origin poi

nt] and [018 Move to origin point] unit in

the original sample job will not be used and deleted them.

— -

R-MOV - 001 |
1 T
|

| Move to origin point

[§] r-HND - 002
Release piece of

r ———————— -
- R-MOV - 003 |
| Move above randomI

o o o i o o o
¥

Delete [001 Move to origin point] unit.
Connect [Start] to [002 Release piece of work]
unit.

Delete [018 Move to origin point] unit at the
end of the flowchart.

No need to reconnect this unit at this stage.

Open [003 Move above random] unit.

Approach/Depart Height ‘L
I’ {® None ~I ° It is not necessary to make any
I O Agpwosch 0.00/= mm: changes to these settings.
: O Depart 0.00% mm=
Method : () CP (Straight Ling) r Enter the following
1 Sy : coordinates accurately in
I (Indirect) l the input fields for the
Speed : 50% - I image capture position.
s B J
o e X=177.5
Destination . Y= -44.5
o T L= 255
() Direct Input ' : : 1 el Rx= 180
Y: I -44.5000 20 mm Ry=0
: |
@ P Variable 7. : 255.0000[2f mm Rz= 180
P | Load Rx: : 180.0000 ::deg
- - . ‘I
P o Ry: I 0.0000[27 deg
l.__\f__ | !
Rz: I 180.0000/21 geg
QurTent Postion — | Click [Save] to save fo P
Variable PO.
| RunTest ¢ After saved to PO, click [Run Test]

to move robot arm to the image

® capture position.

Click [OK] to close.

900I03}I0M DlIBWWASD U Buloo|d g Buold u
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2 Arrange the workpiece to roughly center of the capture screen.
In order to make good matching model, use a black non-reflective sheet as the
background for the preparation of master image and model creation.

[ r-mov - oo3
Move above random

&) CAPT - 004 |

: Capture (piece of I" | o Open [004 Capture] unit,

EY sHare - o0s
Detect random piece

Unit004: Capture (Cameral)

Master Image

Add Master Image

click Cameral [Configure].

Place the

® workpiece
near the center.

Once placed the
workpiece, click

screen

[J Use settings from camefh configuration

Cancel

3 Move the robot arm to the position to grab the target workpiece.
Make sure that the robot grabs the center of the symmetrical section of the workpiece.

First, open [010 Move with Correction] unit.

[OK] to close the
unit.

900I03}I0M DlIBWWASD U Buloo|d g Buold u
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:r-----------\
|

: Mowve with

R-COR - 010 L_,—o Open [010 Move with] unit.
]
[ |

Unit010: Robot Mwmt, with Correction

p Load

LInit Name Maowve with correction | =]
Configuration Qthers
-
1. Reference Position Reset 16 Axis ROBOT @
r?%Ear____________________j
() Direct Input ) = I
o S | X | 230000005 1y Rx: | 180.00002] deg |
P Variable I I
| Y: | 44500013 o Ry 0.0000/%] deg :
|
i
i

_seve L1 1

A

() Initial Position

2 40.0000/3 mm Rz: | 180.0000% deg

——

Cu rren} Position

[Save]

| Run Test e
i i

Enter the following coordinates accurately in the input
fields for pick reference position setting.

*Note : Z height depends on the height of the target
workpiece and use larger value such as 60mm if using
tall / thick target workpiece.

X=230.0
Y= -44.5
*7=40.0
Rx= 180
Ry=0
Rz= 180

After entering the coordinates, click

to save to P Variable P10.

Click [Run Test] fo move the
robot arm to this position.
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Adjust arm height by operating Z[-] a little at a fime to the actual grab position.

Move with correction
Click [ROBOT]
thers L button.
Reset 16 Axi r ROBOT i)
)sition ese = - 1\
——— )
A 4
Robot  Gamera
Click the [Motor] button.
T - I——o If this button is green, the
- Motor :: motor is on.
- e e e - -

Operation Mode

——® Leave as [Coordinates].
——® Leave as [Speed].

—® Set to [50%].

Click the Z[-] button as many times as

required to lower the robot arm position to
suitable height for grabbing the workpiece.

® Once the robot arm has been lowered to

appropriate approach height, adjust the
position of the workpiece so that the center
of its symmetrical portion and the center of
the robot hand are aligned.

i

[
Mode 1 Coording v=<—|-
Speed/Inching rs,'p;j":p_r
P ——
(ot
Arm Position
«  EE o
Y: -| |+ -44.49| (mum))
-
e
[ 5 -
w B e
w o [ e
Rz: — | [+ 179.99| (deg)
Hand Position
-
Finger Opening — (| + |1
-
A
o

® Symmetrical section

If the finger opening is not wide enough, adjust to open before
descend the robot arm to the actual grab height on next page.

900I03}I0M DlIBWWASD U Buloo|d g Buold u
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4 Carefully click Z[-] button to lower the hand to the height to grab the workpiece.
Operate the finger opening of the hand to securely grab the workpiece and make
a note of the width.
Open the hand again to release the workpiece but making sure it does not move

the position.

PN

Hand Position

Finger Opening

-+
P oy

| 23.84) {mm)

of the hand.

When the workpiece is grabbed,
make a note of the finger opening

5 Close the robot operation dialog, click [Current Position] on the [010 Move with

Correction] unit and save it to robot's P10 memory. This becomes pick reference position.

Configuration  Qthers

1. Reference Position

() Direct Input
(® P Variable

P Load

—-———m -

1 Save

() Initial PM:T el

—
Reset 16 Axis ROBOT E i 1)

Position

Ki | 228.99281 0 mm R |-179.9967[%] deg

Y | -44.5126/ mm Ry: | -0.0243[2] deg

14.92033) mm Rz | 179.9376/%] deg

R e e e S
L Current Paosition

~® Click [Current Position].

Click [OK] to close.

After getting current position value, click [Save] to overwrite P10.

6 Enter the finger opening value taken at the previous process to the [012 Grab piece

of work] unit.

[ e

|2l R-HND - 012

=Grab piece of work

T rrrrrrrrroT

Unit012: Robot Hand

Unit Mame !Gral:l- piece of work

Configuration Others

Finger Opening

Speed

\ 4
- — -

24.00[=] |

- -

50%

-
ROBOT [i 1)
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(3) Creating a model

Move to the image capture position and capture the master image of the target
workpiece at the pick reference position set in the step (2).

Create a 180-degree model using the symmetrical part of the workpiece from the master
image.

From the same master image, create a 360-degree model of the entire workpiece.

‘I Move COBOTTA to the capture position that was set in the previous step (2).
First, operate the [ROBOT] and [Z+] buttons in the [003 Move above random pick
position] unit to raise the robot arm from the pick reference position while making
sure the workpiece is not moved.
Then click [Run Test] to move to the image capture position.

\ Start }

[ r-tnp o002
Release piece of

Open [003 Move above
random pick position] unit.

o ——

900I03}I0M DlIBWWASD U Buloo|d g Buold u

I 5] r-mov _ 003 . .
Mm . ; :: First click [ROBOT] to open robot control
|_"ove anove random | ——=e window and operate Z[+] to clear the hand
from the target workpiece.
Unit003: Robot Movement
Robot  Gamera
Unit Name Move above random pick position | =
r 8 &8 B _§ N §} %
Configuration Qthers ' | 1
Motor
L] (e 1 J
| esor 100 Lyl
Movement 1 ] Operation Mode
Approach/Depart Height s ] o = —— —|
@® None Mode 1 coordini ~ I
C Approach 0.00{Z mm Speed/Inching : Speed v :
O Depart 0.00/2] mm | I
n 50 v )
Method () CP (Straight Line) 1 L -—— —l
Arm Position
(®) PTP (Indirect)
X: ~| [+ 177.47] (mm)
Speed 50% v :
Y: - |+ -44.57| (mm)
- —|
Destination A =l = J 39.99| (mm)
- -
Position Rx: - |+ 180.00| (deg)
@ Direct Input X: 177.5000{Z ] mm Ry: o & 0.00| (deg)
. Y: -44.5000 5| mm R2: 0 & 179.94| (deg)
O P Variable z: 255.0000= mm
Plo | Load Rx: 180.0000/2] deg
Save Ry: 0.0000 = deg
Rz: 180.0000 | deg
Current Position
P Click [Run Test]
[y —— fo move the robot to the
Comments | ——® image capture position.
oK Cancel .
Click [OK] to close.
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2 Configure the capture settings.

- ———————

12] caPT - 004 L—I—.
I

1 Capture (piece of :

T r T T

Unit004: Capture (Cameral)

X:1264, Y:1477

CYORE|

Capture 1 Capture 2 [Others!
Master Image

Add Master Image

[ Use settings from camera configuration

screen

OK

Cancel

Open [004 Capture] unit.
Click Cameral [Configure]

Do not move
the workpiece.
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3 Capture the workpiece and register the master image.

First, configure the capture settings

Capture 1 Capture 2 Others
Adjust focus

Mode I Manual
R §
Stop
Focus Value 11542
Adjust exposure @ == ————————_
Mode : Manual v :
I I
Shutter Speed 1/30 v
p R I
I I
I I
Gain I poiz] 1
I [
-

[] Adjust white balance

Manual

[ change B&W convergion,

as shown below.

Tick box and set to [One-Shot

[———@ AF] to align the focus position

with the workpiece.

Tick box and set [Auto] or change to

—@ [Manual] to adjust to obtain clear

edges of the object.

—=® Tick box and set to [Grayscale].

1 Grayscale

l‘—

4 Register a master image.

Refer page 29 for detailed instruction.

r - -

Capture Image Load Image File

Select master image file, then click the
[Capture Image] button.

N NN NN NN . .- -I
B&W ConvéFsion Grayscale
3. Manage Haster Images
o
I =] Work <&
—— -
Add Image Add Folder A
Rename Delete v

4. Register Master Image
Comments

O
* For this example, the image file name
has been changed to [Work].

Click the [Register] button.
If the message [Overwrite

U N N N S -

I Register k_

NN NN EEN EEN EEE EEN EEN NN SN SN BN e e e b
Preview

OK |g—cance—

L]

the image? | appears,
click [OK].

Click [OK] to close.
Then click [OK] to close capture unit.
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5 Register the model.
Click [Conf. Models]
Change model name and [Edif].

s I | = 1 +..
1 X % x LE]I ;;Conf.ModeIs :

Change the name from
“Randompick_Master” to “Shape

Model 180".

Matching Models

I

Model No Model Type _ __odal Name Comments

o o e T eE e ______ ,
T orTShese Fodel Trardormpi Hosier |

Select the model

—
Add r Edit | Delete

® and click [Edit]
button.

6 Open [Region] tab, click [Edit] button and draw the region by mouse left button, fix the

region by mouse right click.

Enclose the symmetrical portion of the workpiece to create a 180-degree model.

\F
|

!
)
|
|
)
J
;
)
}
!
J
}
._r
]

{
i
1
]
1
1
1
1
1
i
1
]
1
1
i
.

- —— -

Enclose the symmetrical
section by the region.
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7 Open the [Create Model] tab, and adjust the parameters as shown below.
* The information shown below is just one example. Make adjustments as necessary

for your image.

Region Create Model Enhance Image Re *|°*

Matching Parameters

Pyramid Level o —1l—9
Initial Angle 174 | -90.00 Jeideg)
Angle Difference : 0 180.00 ::érdegv-l_.
Match Std. No Rev. Contrast v

(=
Contrast Max 1 312/ Min 302 '
Tolerance Max 1.10/2-| Min 0.90:2

P = e pp——————
Noise Reduction 1 Auto v :

: i
Contrast Level | Auto v

-
Color GreenYellow v

8 Run [Create Model].

Pyramid Level Preview

1 2 < < 5 6 7

e e |

1 Create Model |

e e e e o o o o o o o o o o o o o o o e o e

OK Cancel

Set [Initial Angle] to "-90" deg.
Set [Angle Difference] to "180" deg.

If the green outline of the shape is not
appeared well or noisy, this value
should be adjusted first.

These parameter also affect the
shape model.

Click the [Create Model] button.

If the model is not resemble the
outline of the target workpiece,
adjust above parameters observing
green line on the workpiece.
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In the same way, create a 360-degree model for the entire workpiece.

Note that when you create a model for the entire workpiece, the center of the created
model is actually different from the target grab position.

Therefore, it is necessary to change the center coordinates of the 360-degree model to align
fo the center coordinates of the symmetrical portion of the workpiece.

As a preliminary step, make a note of the center coordinates of 180-degree model created
earlier.

Model of the symmetrical section of the workpiece Model of the entire workpiece
(Target position to grab the workpiece either using (The center position shiffed foward
180-degree model or 360-degree model.) the top right.)

[Model of symmetrical section of the workpiece]
(Enlarged so that the green cross marking = center is easier to see.)

Model001: Shape Model

Camera Cameral v Master Image | Work v Region Create Model Enhance Image Re ¢ |*
Matching Parameters
Pyramid Level 0

Initial Angle P2 .| -90.00%](deg)

Angle Difference P ] 180.00/2 (deg)

Match Std. No Rev. Contrast v
Contrast Max 312 Min 3015
Tolerance Max 1.10}% Min 0.90}%
Noise Reduction |Auto v
Contrast Level  |Auto v
Color GreenYellow 22

Pyramid Level Preview

e ] = Create Model
|x: 912, Y: 589 <~ @ QB
Lo o s e o s i mdmpitk_Master ‘ Comments [ o ‘ oK Cancel
@
Move the mouse cursor to the center of the workpiece green cross,

and make a note of the coordinates shown on the bottom left.
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‘I 0 Create a new model by adding another Shape Model in the Matching Models
window.
* Change the model name to “Shape Model 360" to distinguish between the 180-
degree model and the 360-degree model.

Matching Models

Model MNo. Model Type Model Mame Comments

___”UL5_*1339_""929'__5“_3%&Dd_E'LBU_____________________}

| Shape Model | Shape Model 360

e e, _l

-
ey = =—,
r A.fd |=- Edit 1 Delete

Close

‘I ‘I Select Camera [Cameral] and Master Image [Work].
Add 2nd rectangle region to cover entire L shape workpiece.

Region Create Model Enhance Image Re *

1 3 ;<1
e S —
Ly
Region Type [Rectangle ] Click [+]
ICK |+
o) t i .
e L e Beon J to add aregion.
Edit Clear
Additional Regicon
e —— Select [Rectangle]
Regicn Type I |Reu:tang|e vll and [Add Region].
| |
Operator : |A|:I|:I Region v |:
-
o

Using two rectangle regions, enclose the
entire workpiece as L shape region.

* The region should not include areas
other than the workpiece.
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‘I 2 Set the angle of the workpiece. Crate a model and adjust parameters to get clean L
shape outline.

Region Create Model Enhance Image Re ¢ |*

Matching Parameters

Pyramid Level 0}5
T e Set [Inifial Angle] to "-180" deg.
Initial Angle 1 (P4 | -180.00:
l'-'-'-'-'-'-'-'-'-'-"
Angle Difference § (P4 . ‘ 360.00}2 :qiag.)—-—o Set [Angle Difference] to "360" deg.
e
Match Std. No Rev. Contrast v
(T VWV T T TS ———— - . .
: If the green outline of the shape is not
I - -
. __42;_2'2____33;_:‘_|—0 appeared well or noisy, this value
Tolerance Max | 1.10[2] Min [ 0.90[2 should be adjusted first.
(" T T TR NER NN RN R ——————
Noise Reduction 1 Auto v :
|
Contrast Level 1 Auto » :‘ | p |NEse parameter also affect the
| S —— shape model.
Color GreenYellow ™

‘I 3 Offset the center position.
Enter the coordinates taken note earlier.

Enhance Image Ref. Pt./Timeout — 1 ——® Select [Offsetf reference point].

Model Reference Point

Il/] Offset reference point L—
! [

Offset Position Coordinates

T T T
~ 01221
: |
. sea[2] I

|

‘---------------------‘

Offset Amount from Reference Point

X -18.608
Lk 81.357

Timeout (ms) 10004

Enter the coordinates made a note
earlier.

‘I 4 After offset the coordinates, make sure to open [Create Model] tab and click
[Create Model] again.
Click [OK] to close.
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(4) Creating a workflow for picking the workpiece

Create a workflow from capturing image until picking workpiece.
Basically, this is the same procedure as Work Support Manual "Pick & Place basic".

‘I Configure the pixel to mm conversion settings.
Click [R-COR -010 Move with correction] unit to open.

:E] R-COR - 010

1
|
: Move with :

Unit010: Robot Mvmt, with Correction

Unit Name ||\1ove with correction | =

Configuration Others

) =Y
1. Reference Position (HESEE I ds [T [tﬂ

Position
(O Direct Input

® P Variable

Y: -44.5126 % mm Ry: -0.0243 12 deg
o] [ ios

Z: | 14920312 mm Rz | 179.9376/2] deg

K| 229.992817) mm  Rx: [-179.9967/%] deg

Save

(O Initial Position Current Position

2. Correction Amount (mm)

At g ~ | Outpu @ pixel=mm O mm
vt i ~ | @ pixel=mm O mm
7t -[@ v -15.000[2

° Select
ey = | [Conversion Tool].

3. Pixel/mm Conversion

o e )
® Use Image 1 Conversion Tool el
o oo e o
() Use Constant || ——— ~ mm/pixel
4. Movement
‘ Speed 50% ~ ‘
Run Test
Comments |

oK Cancel

2 Robot arm should be at the image capture position.
Place the target workpiece roughly underneath the camera.
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Place aruler on top of the workpiece, then click [Capture] button.
3 *If the ruler is overexposed and the scale cannot be read, create and set up a
different capture unit.

1
Capture an image of a ruler at the same height
as the pieces of work.

I Capture 1

Click [Select] button, mouse left click to select the start point of the ruler and drag
4 the line to the end point, release left button and right click to fix.

Read the length on the ruler and enter the value to mm box.

Click [Calculate] button, then click [OK] button.

2
Select start/end points on the image.

Select I

"
K}

Enter the known length of the white line.
r L R B &N N B _§ B ] ‘
1® mm |
L ————————— |

n.

4

_------,
| Calculate
s ] |

mm/pixel

= = -

) _OK .: Cancel
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5 The calculated results should appear to the box of [Conversion Tool].
Click [OK] to close.

3. Pixel/mm Conversion

@® Use Image Conversion Tool 1 0.1000 ?: mm/pixel
[ ]
7 N
(O Use Constant W v— v mm/pixel

—® Calculation result

6 Configure the [002 Release piece of work] seftings.
Enter the width larger than the workpiece is sufficient to release the workpiece, in
this example set the hand to its maximum finger opening of 30 mm.

:Eﬂ R-HND - 002 :
I Release piece of |I

- ————— |

Unit002: Robot Hand

Unit Name Felease piece pf work | =

s
ROBOT [I 1)
y

- Y

Finger Opening | 30.001% [:r:‘li.)—
L

Speed 50% ~ ® Set to [30] mm.

Configuration Others

[] Grasp object
20/%

Delay After Execution

Delay (ms) =

Run Test

Comments

OK Cancel
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7 Configure the settings for shape matching unit [005 Detect random piece of work].

EY stapE - 005
Detect random piece

Select [Work] for master image. Select [004: Capture]

Unit005: Shape Matching

Cameral v lgect random pige of work | [ fge l = 9.592ms
o L R 1 1 TN E RN pe— ., —~
Master Image 1 Work v : how | Target Image 1 04: Capture (piece of v v : | E= > Cd H @ o K

Configuration Judgment Cond. | *|*

1 /1 + -
Region Type Rectangle
Operator Add Region
Edit Clear
96.999 Measurements

Start X

19032

1073[2

2
L]

K ¥ (M

Total Region

Center X 954.5
X:1888, Y:1170 @ Q= =
Center Y 536.5 1@
Error L= J
Ed| Comments | ‘ OK Cancel

Select the entire
image for the region.
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8 Click [Configuration] tab, and configure the settings.

Region Configuration judgment Cond. |*|*

Model Selection

Matching Parameters

——@ Select 180-degree model.

Overlap Rate 0.51:2
Pixel Interpolation LeastSquares v .

Set the maximum number of
Matching Speed 0.00:2 matches to "1".

Detection Conditions

Max Matches 1 115
- P
Min Score 0.60:=
Max Score 1.00:2
Min Angle -180.01%
Max Angle 180.0:=

9 Click the [Manual Trigger] button at the top of the screen, and check if the

workpiece is recognized correctly.

Move the workpiece in a variety of angles to check for the accurate detection.

0.502ms

Region Configuration Judgment Cond. |+

Click Manual trigger to test.
Click [OK] to close the unit.

=51 < = o I OK

¥
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‘I 0 At this point, the following flowchart should be completed.

* Note that the arrangement of some units has been changed, to make them easier

fo see.

BlrHnD 002

Release piece of

Blrmov 003

Move above random

Bowr o

Capture (piece of

EYsHapE ~00s

Detect random piece

anching depending™®
ark presence/absen

B camcc 015

Convert robot’s

B rcor 010

Move with

Blrcor -011

Descend to piece of

Bl r+np c012

Grab piece of work

B rcor 013

Move straight up

11

performed until grabbing the workpiece.

B rmov 014

Move above the

Bl rmov _015

Descend to place

Bl r+np _016

Release piece of

B rmov 017

Move above the

Break the connection between [012 Grab piece of work] and [013 Move straight
up], connect [012 Grab piece of work] to [End], and check if the workflow is

With the hand holding the workpiece, proceed to the next step.
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(5) Creating a workflow for changing the orientation of the
workpiece

Picked workpiece is being placed at the pick reference position in either +90° or -90°
rotation from the original target workpiece orientation.

Place it again in this way makes it possible to pick a workpiece with 360-degree model
since Jé joint only need to rotate either +90° or -90°.

‘I Since the previous step finished with the hand holding the workpiece,
release the workpiece and move it outside the pick area.

| e \ Open [002 Release piece of] or [016 Release piece of]
1 [§] r-1nD - 016 I unit and click [Run Test] to open the hand.

: Release piece of I Take away the workpiece from robot hand.
e =

If the data from the previous offline execution remains, the position will be shifted
2 when running a test in the future.
Therefore, select [Main Screen Settings] and click [Clear].

CIIP_VisicnEdition

“JOIST Pick (Random), Place (Fixed)

offline m!a @ El [x] E {—_} A [Main Screen Settings]

Main Screen Settjngs

® Click [Clear].

Main Screems—egrrertondition

El - |(|[BYoos - [|Judgnjent Res ~

Image Display Area

[] Keep display ratig also online

Clear Result Values v -
e ———
I Clear ——————
T T Vs e oY o T Vo e )

Trigger Number Selection

Trigger 1 w

Cancel
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Next, open [010 Move with correction] unit and click [Run Test] to move the robot
arm to the pick reference position which should be without any correction as

pattern matching data is cleared.

8] r-cor - 010
Move with

Click [ROBQOT], turn [Motor] on, and set [Mode] to [Each Ax].

Set [Speed] to [100%].

Under these conditions, click [+] for the Jé joint and increase it to 90 deg.

Robot  Camera

m——————— "
| Motor |l
- o

‘O Turn [Motor] ON.

r -
Mode 1 Each Ax v :

: 1 Set [Each Ax],
Speed/Inching | Speed v |<—|_. [Speed],

I and [100%].

100 v Io

- - J
Arm Position
an: -1 [+][ -0.03| (deg)
32: = 0.00| (deg)
13: -] [+ ] 90_01} (deg) Click J6 [+] button

to increase the value to
14: =| |% 0.03| (deg) 90 (deg).
O
35: = ¥ 90.00 (dgg) Click [Close] to close the robot
- : r:—"% ) Confrolling WindOW-
' e b : -9 ‘ Then click [OK] to close the unit.
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Open [014 Move above the place position] unit.

Set [Destination] fo [Direct Input] and click [Current Position] to register the rotated
pick reference position. Click [OK] to close.

To distinguish between each unit, change the name of the [014 Move above the
place position] unit to [014 Rotate piece of work].

Repeat the same procedure for [017 Move above the place position] unit but no
name change on this unit.

: [ r-mov - 014
I Move above the

-——— e e s e

I

] r-mov - 015
Descend to place

[l r-1np - o016
Release piece of

(eem—mm————

1 B rmov 017

: Move above the

Destination

el

-

1
'l

Set [Direct Input] and register
the [Current Position].
Rename the unit

Set [Direct Input] and register the
[Current Position].

I (® Direct Input Le

() P Variable

P ‘E}—I Load

Position
4 X; 219.9900/2 mm
Y: -39.122321 mm Set to
Direct Input].
Z: [19.9760 /% mm [ put]
Rx: -179.9278/% deg
Save R\/Z 0.1090: deg
Rz: 90.0021 /% deg Click
e eSS [Current Position].

1 Current Position j&—

Open [015 Descend to place position] unit, set [Destination] to [Direct Input], and
click [Current Position].

After register the current position, copy the value for Z from [010 Move with
correction] unit and paste it here.
This completes the unit for placing the workpiece on the floor.

Destination

(® Direct Input

(O P Vvariable

P |0_| Load

Save

Position

X: 219.9900 % mm Copy the value

Y: -39.1223 54| mm from Th.e [Mov.e with
e correction] unit.

Z: | 4.9922 %
]

Rx: -178.9278/3 deg

Ry: 0.1090:= deg

Rz: 90.0021 % deg

Current Position
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7

Configure the [016 Release piece of work] settings.
Enter the width larger than the workpiece is sufficient to release the workpiece, in
this example set the hand to its maximum finger opening of 30 mm.

Bl rtno c016

Release piece of

Disconnect [012 Grab piece of work] from [End] and reconnect to [013 Move straight up].
Connect [006 Branching] unit to [End] and [017 Move above the place position] to [End].

At this point, the following flowchart should be completed.
If any of the connections are broken, connect them as shown in the figure below.

In this workflow, the robot will perform a random pick of the workpiece, lift and place back

to the pick reference position but 90° rotated from original target workpiece orientation.
Run manual trigger and check if this workflow is performed correctly.

Blrunp 002

Release piece of

R-MOV 003
Move above random
Blowr .os
Capture (piece of
Y sHapE 005
Detect random piece
m

anching depending O
ark presence/absen
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I camec o019
Convert robot's
Blrcor .00 | [BrRMov 014
Mowve with Rotate piece of work
Blroor 011 | Brmov .05
Descend to piece of Descend to place
Blrtno 012 | [BRrHnD 016
Grab piece of work Release piece of
Brcor 013 | Brmov o017
Move straight up Move above the
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(6) Creating a pick workflow once again for the rotated
workpiece

Copy and paste the workflow created in step (2) to (4), make partial changes to create a
workflow for picking the workpiece with +90° or -90° angle from the pick reference position
with 360-dgree model.

1

Holding mouse left key and drag the area to select below operation units. Then
mouse right click fo select Copy operation. (Or Mouse left click + Cirl key to select
each units and Mouse right click + Cirl to select Copy). Paste them to an open area.

Copy, then paste
in an empty area.

8] R-HnD - 002
Release piece of

I—%

8] r-mov - 003

Move above random

1

CAPT -004
Capture (piece of

1

Y sHare - 005

Detect random piece

fe] [ ]

anching depending

Lk presence/abses

+
8] camce - o019
Convert robot's
4
8] rR-cor -o010
Move with
4
8] R-cor -011
Descend to piece of
1
8] R-Hnp - 012
Grab piece of work
4
8] rR-cor 013
Move straight up

Group

Delete

| ® Copy

Copy Unit ltems

Copy Connection to Next Unit

] r-mov o014
Rotate piece of work

] r-mov o015
Descend to place

& r-Hnp - 016
Release piece of

Bl r-mov _017
Move above the

Due to the operation unit ID
numbering, [023 Convert
robot’s correction amount]
unit is placed at the bottom
when copied. Move it to the
correct flow position.

y
] r-mov _o01
Move above random
CAPT _007
Capture (piece of

Y sHape -o0s

Detect random piece

1
[Loce | [ ]

anching depending ©
ark presence/absen

B r-cor -018
Move with

8] r-cor -0z20
Descend to piece of
8] r-tnD 021
Grab piece of work
6] r-cor -022
Move straight up
] camec o2z
Convert robot's

i -

T

1] CAPT - 007
Capture (piece of

Click [00? Branching depending on work presence/absence] unit at the copy destination.
When copied, conditions associated with the copied object are copied as is.

Therefore, need to change the branching condition of the unit to the copy destination
unit.

UnitD09: Branching

Unit Name |Branchmg depending on work presence/absence |

Configuration Chonge the unit from

[005 Detect random] to
[008 Detect random]

Branching Condition

[] Reverse branching condition
-—

= ________k_l_.
~ ||E=X w
EREry

EI_EFTE———— Condition and set to [JUdgemenT
bbbl Set End Condition Result].
DEt’ECt randﬂm ple{:’e [ End process at maximum run count
Max. Run Count
Comments |
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Connect the "No" side of [009 Branching depending on work presence/absence] at
the copy destination to [End].

(The "Yes" side is already connected to another unit. Therefore, simply connecting
[009 Branching depending on work presence/absence] to [End] will automatically
create the connection with the “No” side.)

Edit [008 Detect random piece of work] at the copy destination as shown below.

Same as the master image Change to the capture unit
before copying |_. at the copy destination.

U

hit008: Shape Matching

Cameral

|
+ | [Detect gndom piece of work [ 11 J = | Do not refresh display image 51.100ms
Master Image I Work v ‘\lhow Target Image 1 007: Capture (piece of v v I > C4-) H o K

Region Configuration judgment Cond. | ¢
Model Selection

i002: Shape Model 360 v

Matching Parameters

Overlap Rate 0.51}
Pixel Interpolation LeastSquares v
Matching Speed 0.00}%

Detection Conditions

Max Matches 1js

Min Score 0.60 %

Max Score 1.00:%

Min Angle -180.01%

Max Angle 180.05
X:1818, Y:-200 | Q & =
L= 4

B3 Comments \ OK Cancel

Region Configuration Jjudgment Cond. | |*

Maodel Selection

i0o2: 5ha§ Model 360 gt

ﬂuwwm

Select the 360-degree version

—0
Click [OK] to close.

of the shape model created in step (3).
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5 Open [023 Convert robot’s correction amount] unit at the copy destination, and
change it to the shape matching unit in the workflow at the copy destination. (The
default setting is the unit at the copy source.)

For parameters after the matching unit, simply copy the contents of the units from the

copy source without changes.

UnitD23: Camera Ceordinates Conversicn

1 1

Bl - 1EYoos \,=| Angle ~
3

1. Reference position of the [Robot Moy +#Gaorr ] unit

P Variable

- -

Unit Mame |Oonvert robot's correction amaount =
Configuration Judgment Gond.  Others @
1. Capturing pozition Change fo Th? Uﬂ'IT at
the copy destination.
P Variable o] @
When the unit is
2. Results obtained from image plocessing unit changed, the
¥ (pixels) o o e e e e o e parameters are reset.
= v:IEI 008 \,:= Ref. Po v |1 | Diff. fr v Set the same
¥ (pixels) I:I oo M : I parameters as the unit
[ - jEooe vaRehfo ¥|[1 L3I, at the copy source.
2 (dee)

1 v

Comments |

(0] 9 Cancel

6 Open [018 Move with correction] unit at the copy destination, and change Xt, Yt,
and Rzt (Deg) under [Correction Amount] to the units at the copy destination.

i ———

@

Change to the unit at

lE] CAMCC - 023

Convert robot’s

r—----—----u-—

: [f] r-cor - 018

| Mowve with
I

-y

the copy destination.

®When the unit is
changed, the
parameters are reset.
Set the same
parameters as the unit
at the copy source.

2. Correction Amount (ynm)

——

. A
AR E:FE! 023 \.} F(o
1
Y (=] - o2z -

— -

® pixel=mm O mm

® pixel=mm O mm
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7 Disconnect the [017 Move above the place position] unit from [End] and connect to
the [001 Move above random pic position] unit at the copy destination.
Connect the [022 Move straight up] unit at the copy destination to the [End].

If any of the connections are broken, connect them as shown in the figure below.

Run the workflow to check if it is performed correctly.

If it runs correctly, the robot will perform a random pick of the workpiece, lift and rotate
it 90° of original pick reference position orientation, place it back in the same position
(which is the workflow created in step (5)) then perform random pick using 360-degree
model this time.

Open [002 Release piece of work] unit, [Run Test] to release the workpiece.

Bl r-+np c002

Release piece of

Erwvov 005

Move above random

Elceer —ansa

Capture (piece of

Bl sHare -00s

Detect random piece

anching depending o

Convert robot's

Move with

RCOR 011

Descend to piece of

Erune o012

Grab piece of work

R-COR _013

Move straight up

B rmvov 014

Rotate piece of work

Elrwvov 015

Descend to place

R-HND -016

Release piece of

R-MOV _017

Move above the

Brwov _oor

Move above random

Blcer -7

Capture (piece of

Bl sHerE 00z

Detect random piece

anching depending o
gLk presence/absen

Bl camce 02z

Convert robot's

RCOR -018

Move with

Blrcor -020

Descend to piece of

B rHwo 021

Grab piece of work

Blrcor —022

Move straight up
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(7) Creating a workflow for the final placement of the workpiece

Copy and paste the workflow created in step (5), make partial changes to create a
workflow for placing the workpiece in the specific orientation.

‘I Use the same procedure as in step (6) to copy and paste the workflow [014 Rotate
piece of work] to [017 Move above the] created in step (5) (in this workflow, the final

placement position will be defined).

1 L
e

B r-mov _014
Rotate piece of work

Group
Delete

[ r-vov -015
Descend to place

[ r-tne -016
Release piece of

[§] r-cor -o0z0
Descend to piece of

B r-mov _017
Move above the

£ r-HnD 021
Grab piece of work

Copy and paste in
an empty area.

2 Edit [025 Descend to place position] unit. First, change the name of the unit to [025
Descend to place position 2]. Next, set the position values as shown below.

* This is merely one example of the final placement position.

Destination
(®) Direct Input
() P Variable
o
Save
r Run Test <

Position

X r==

Y
Z:
R

Ry:

264.5000{% mm
99.5000= :ﬂm
f5.0000 % bam

18000002 :jeg

0.0000 % Heg

-150.5000 = :jeg

Current Positicn

l--------‘

[Position].
X=264.5
Y=99.5

Rx= 180
Ry=0
Rz=-150.5

Then click [Run Test] to
® move the robot arm to

Enter the following coordinates
accurately in the input fields for

® 7= same as Z value of [010 Move
with correction] unit 1

the position.
Unit010: Robot Myvmt. with Correction
Unit Name Mave with correction | =
Configuration Qthers
1. Reference Position RESEELE (U7 rEEeTT B
o Position
Direct Input . =
Xi | 229992817 mm  Rx: [-179.9967[%] deg
(® P Variable v was18
Do = Ry: -0.0243/%
o B e - —em e Y =1 deg
1< 14.0203 12 @rrrrr—fims Sty
Save -
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Edit the [024 Rotate piece of work] unit.

First, change the name of the unit to [024 Move to place position 2].
Click [Current Position] (Or directly enter the same position values as [025 Descend

fo place position 2] unit) and set [Approach] to "15 mm".

Make the same settings for the [027 Move above the plac
(It is not necessary to change the name for this unit.)

e position] unit.

Unit024: Rebot Movement
(o

Unit Name I Move to place position 2 \

Change the

° operation unit name.

Configuration gtmgrg,

([024 Rotate piece of
work] unit only.)

Tick [Approach] and
——® set fo 15 mm.
(Both units.)

Either click [Current Position]
or directly enter the same

rosot | (T D)
Movement l*_f
Approach/Depart Height
(") Mone
- —— -
1 @ Approach 15.002 :lirm_l_
(R —c.
(_) Depart 0.00= mm
Method () CP (Straight Line)
(®) PTP (Indirect)
Speed 50% v
Destination
Position
. [ ——_—
e X: I 264.4924{% fnm
v | 90.37651% bam
i |
O P Variable z: I 14.9753E Inm
|
Plo | Load Rx: 1 -179.9991/% fieg
|
Save R\[: : -0.0240 : Ijeg
|
Rz: I -150.5210/%] ¢
Y Yyl
[ current Position | g
e —————
Run Test
Comments
OK Cancel

® position as [025 Descend to
place position 2] unit.
(Both units.)
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4 Disconnect [022 Move straight up] unit from the [End] and connect to [024 Move to
place position 2] unit at the copy destination.
Connect [027 Move above the place position] unit at the copy destination to [End].
This completes the flowchart.

B rtno coo2

Release piece of

Brmov ooz
Move above random
Bl cset c002 Brmov 001
Capture (piece of Move above random
ElsHare _00s Elcaet 007
Detect random piece Capture (piece of
!

Bl sHaPE —008

anching depending ©

e Detect random piece

EQ'"CC =iz - anching depending ©
Convert robot's 5 sen

Bowmce ca2z || Brmov _oza

Convert robot’s Maove to place

Blrmov 025

Descend to place i Descend to place
Brcor 020 | BrHnp .02

Release piece of Descend to piece of Release piece of

1
Blrwmov 017 || Br-HnD c021 R-MOV - 027
Move straight up Move above the Grab piece of work Move above the
Brcor 022
Move straight up
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(8) Checking operation

Run the entire job to pick and place the asymmetric workpiece.
Make sure that workpiece is always placed in the same specific position and direction in
the end, either it placed same or opposite direction of the master image at the beginning.

‘I Place the workpiece in the pick area.

Pick area

2 When testing, change the orientation of the workpiece in various patterns.
Make sure that the orientation is always the same in the final place position, regardless
of how it was placed at the beginning.

Work orientation pattern (1)

" Workpiece
place position

Pick region
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Work orientation pattern (2)

Workpiece
place position
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Pick region

Work orientation pattern (3)

place position

Pick region
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