This document captures ideas, experiences, and informal recommendations from the Yaskawa Partner Support team. It is
PARTNER SUPPORT meant to augment — not supersede manuals or documentation from motoman.com. Please contact the Partner Support team
Shared Integration Experience at partnersupport@motoman.com for updates or clarification.

Writing Scripts in MotoSim to Manipulate Models

Introduction
MotoSim has a scripting capability (see “Model Script Manager” in the Simulation tab.) The Model Script Manager allows you to perform functions, like:

e HIDE or SEE models.
e Move a model, as if a conveyor is moving it.
e Actuate a tool model to make it look like you are picking product.

This document will describe how to use these scripting techniques.
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Verify Active Controller

If you have more than 1 controller, you will need to make sure LN W tnuation] & A TP W SO N0 3 A0 2[R sl -
. . . . Back  Next Variable 170 Speed Pulse Lap Time Step Interval Trace Working || Collision  1/O Event I/O Connection Model
you have the Contro”er active that the Scnpts W|” be used Wlth Step  Step 3 Cycle Time Monitor Monitor~ Graph Record Panel Time Panel Trace Detection | Manager  Manager Man
Playback Monitor Collisions I/O Settings Model Si
o
. . . ¢ =
In the example here, you will see that the YRC1000-1 is active, o =] 1] e PR =P
. . . . jodel Scrip itor
which is controller 1 in this case. oo =+
Controller. [YRC10001 ~l
:g: Script List: Script: RET-BUCK-STK
E&Eg:gﬁgtgzgi A  [ACT coneyor2 X $=-780.000 E=0.000 T=10.:
PLACE-IN
PLACE-RETURN
RESET-TOOL
SEE-BUCKET-4
SEE-BUCKET-B4-ALL
SEE-BUCKET-R1
SEE-BUCKET-S3
SEE-BUCKET-S4
SEE-BUCKET-S5
SEE-DROP-HANDLE
SEE-NEST-1-PART
SEE-NEST-2-PART
Z(mm)
_j 0.000 :i
) Rz(deg)
il 0.00 j
I™ Pick Ensble I Pick
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Next, click on the “Add” button, as highlighted. This will open a dialog box prompting you to enter a name for the script.

Use a descriptive name for the script. For example: “Gripper-open”. You cannot use spaces in the name. If you do, you will get the following error.
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Monitor Collisions 1/O Settings Model Simulation

PRG-HPRXO

- 1

Controller: | YR

PRG-PIXO

) Scrpt: SEKDROPHANDLE
Seript List: Seript: [RET-BUCK-STK

, HAND-SIMP5

P HAND SIMPB4

» HAND-SIMP83

& HAND-SIMP82

P HAND-SIMP-81
olders

& HANDLE-HOLDER-2
» HANDLE-HOLDER-1

Invalid character!
l The following character cannot be used in the script name:

_NRSUCESN TIY T

w HANDLEDROP83
w HANDLEBENT-83
3 @ bucketd
w HANDLEDROP-84
w HANDLEBENT-B4
coneyor2
3 4 bucketsS
w HANDLEDROP8S5
3 P bucket-s4
@ HANDLEDROP-854
3- @ buckets3
@ HANDLE-DROPBS3
3 @ buckets2 G ‘

2Z(mm)

Raldeg)

e

Y{mm) 2Z{rorn)
000 =[oo0
Ry(deg) Ra{deg)

- -
O | T

wl 7 Pick Enable [T Pick 2 Points

With the name Gripper-open, you might normally have two instructions: one to show the gripper open model and hide (HID) the gripper closed model; and one

to hide the gripper open model and show the gripper closed model. (Your design may differ.) Gripper actions can then be scripted, making them look like the
gripper opens smoothly.
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List of scripting commands:
SEE:

Displays model listed in CAD tree
HID: Hides the model listed in CAD tree

MOV: Moves one model to another model in the CAD tree but does not relocate the
model in the workspace.

AXIS6: Moves a named model from the CAD tree to a new location on the workspace
ADDX6: The position from its parent is changed by a value. IE: 10,20,30,0,0 in mm.

DUP: Duplicates a model. If Motosim is saved without deleting the copied model,
then the description is written into the cell file. The copied model will reference the
same model data file as the original when opened back up.

REF: Copies (references) the model M? to create model M? (M? is describing your
model name) Even if Motosim is saved without deleting the copied model, the
description (model data) is not written to the cell file.

DEL: Deletes the named model
ACT: Action. ACT M? D S=P1 E=P2 T=T1, T2 ( ACT M? X S=0 E=1000 T=0,1000)
D: One of the directions X, Y, Z, Rx, Ry, or Rz

P1: Move start position (units: mm or deg.)

P2 Movement end position (units: mm or deg.)

T1 Movement starting time after script is executed (units in mm/sec)

T2 Movement ending time after script is executed (units in mm/sec)

> l., Stage Master

[®] servo Emuiation

p | @ CydeTime

\/a able lO
Monitor Monitor

r~ Graph Record Panel T
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Model Script Editor

= Controller:

10P-B3
NT-B3

10P-B4

NT-B4

0P-BSS

10P-BS4

10P-BS3

Script List
PLACE-BUCKET-S54
PLACE-IN
PLACE-RETURN
RESET-TOOL
RET-BUCK-STK
SEE-BUCKET-4
SEE-BUCKET-B4-ALL
SEE-BUCKET-R1
SEE-BUCKET-S3
SEE-BUCKET-54
SEE-BUCKET-SS5

SEE-NEST-1-PART
SEE-NEST-2PART

PLACE-BUCKET-S3 ~

Lb‘-‘c’v@”?ibﬁl’

mods! instruction [SEE -
Model fad
v
|Axiss
|ADDX6
ouP
REF "
st C—
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[ 1 want to set th¢OUT

Move time [G
___)d time of the previous

step

OUT: can use 2 different types of output. The logical # like 20030=0ON or General I/O signal like IN#1=ON
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NOTE: Only while the controller is actively running, will the ACT (action) command be executing. If the controller is stopped or the PLAY signal drops out prior to

the ACT command to finish executing, it will stop with the controller, regardless if it has finished or not.

Assigning Script Commands

With the model script manager open, and a name assigned, you will double click in the right window

This will pull up the commands list to pick from as mentioned above. You must pick a command, before choosing the model to interact with from the CAD tree.

If you pick the model first, then pick the action to be taken, the model will be unassigned.

W E TN T W0 N e ey On the right, | am
Back Next Variable vo Speed Pulse Lap Time Step Interval Trace Working  Collision  1/O Event /O Connectio] Model
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i HANDLE-HOLDER-2
4z HANDLE-HOLDERA
= g conveyors
B conveyorl
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@ bucket2
& @ bucketd
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3
wEF

= @ bucketd
s

B8 coneyor2
B 4y bucket-sS

s

= @ bucket-sd

@ HANDLE-DROP-BS4

= @ buckets3

@ HANDLE-DROPBS3

& @ buckets2

X{mem) Y{mm) 2Z(mm)

HANDLE-DROP-B3
HANDLE-BENT-B3

HANDLE DROP-84
e HANDLE-BENT B4

HANDLE-DROP-BSS

SEE:BUCKET:SS

SEE-NEST-1-PART
SEE-NEST-2-PART
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In the following example, you can see the ACT script being used. It is one stage of this tool to place the handle on the pail.

Script: PLACE-IN

'{/ Home Model Script Editor
4 0 || Contoller: [YRCT0001 =
e VR
Ne py DY Script List:
[INSERTHANDLE A

Setup | IMOV-BUCK-STK
Eoamasit | AT

_Add | Pos [[hid PLACE-RETURN
Layout Opa |RESET-TOOL
RET-BUCK-STK
T B [ | |SEE-BUCKET4
- SEE-BUCKET-B4-ALL

=]

Script input assistance

model instruction  [ESSANNN < |

SEE-BUCKET-A1 Mol

ACT stage-1'Y 5=100.000 E=0.000 T=10,20(

Job

[m
3

[ SRS S-S
thimasiin) f

SEE-BUCKET-S3

SEE-BUCKET-S5
SEE-DROP-HANDLE
SEE-NEST-1-PART v

e

= @ holdg
H

wr

& o crer
= @ conveyors
=) conveyorl

@ bucket! Siep

Add Change

@ bucket2
£ @ bucket3
HANDLE-DROP-B3
s HANDLE-BENT-B3
=] g bucketd
.+ HANDLE-DROP-B4
s HANDLE-BENT-B4
=] coneyor2
Bl g bucketsS
s HANDLE-DROP-BSS
= @ bucket-sd

(3

SEE-BUCKET-S4 stage~1

Direction

F =

Move time [75

10

StertPos [Toopoo —=J
N |

|
I |

EndPos [gooo  —=d mm
=J

T

[ 1 want to set the start time to end time of the previous

Cancel

ﬁ RO1

Visual
Path Edit~

To the right is the tooal,
where the action is
assigned. It is moving
part of the tool named
STAGE linthe Yee
direction. (dictated by
the model layout in
the CAD tree) It has a

U T ONUI

—__‘, ﬁ RO1 % % ¥ Robot Calibrat &, safety Function ~ # Mod:

T, Welding Condit Arc Welding 57 TCPReach
Scipk PLACE N | patn gt Data Frame | ¥ Cube Colision Area ~ |
IACT stage-1'Y $=100.000 E=0.000 T=10,20( Job File Settings Robot

Script input assistance

model instruction |ACT v

Model
[stage-1
oo, F =l

StartPos [Tgopo -
=1

- - o ms
= |

[~ 1 want to set the start time to end time of the previous

EndPos [Gog = mm
=i

Move time [75

start position and end
position. It will move
100mm inY and take
190ms to execute.

To help determine the direction the model you are trying to control will move, you can go to that model in the CAD tree and set position to determine what its X,
Y or Z direction, as well as the distance you are wanting to move it. Then you can assign the direction and start and stop positions in the script manager for

action.
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You may use multiple commands under 1 script name. This is very useful to control B
multiple models with one instruction in the robot job.

at partnersupport@motoman.com for updates or clarification.

+ layout
| Pos |Figemr =] 1|

. . . . . h . J UWVWj
This script will be executed when the robot is placing the 4™ bucket in the stack of o

buckets. In this example, the following will happen:

@ framework
@ bluetub
iz HAND-SIMP-85
@ HAND-SIMP-84
1 HAND-SIMP-83
, HAND-SIMP-82
HAND-SIMP-81
= @ holders
4s HANDLE HOLDER-2

e Display the model bucket-s4 (4™". Bucket on stack)
e Display the model for the drop handle on bucket-s4

wr HANDLE HOLDER-1

e Hide handle drop that is on R1 (bucket handle in tooling) o
e Hide bucket that is in tool of R1 (bucket on robot tool) N oo

4 HANDLE-DROP-83
s HANDLE-BENT-83
= @ bucketd
4 HANDLEDROP-84
s HANDLEBENT84
& | coneyor2
B4y bucketsS
s HANDLEDROP-8S5
- @ buckets4
@ HANDLEDROP-BS4
= @ buckets3
@ HANDLE DROP8S3
- @ buckets2
Y{mm) Z{mm)
oo ~dlzaoen =
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show Storage

Model Script Editor

Script List

PLACEIN
PLACE-RETURN
RESET-TOOL
RET-BUCK-STK
SEE-BUCKET-4
SEE-BUCKET-B4-ALL
SEE-BUCKET-R1
SEE-BUCKET-S3
SEE-BUCKET-S4
SEE-BUCKET-S5
SEE-DROP-HANDLE
SEE-NEST-1-PART

SimpieF¥ Jobraa

Controller:  |'YRC1000-1

Visual 1001 User

be Collision Area ~
File Settings

Script: PLACE-BUCKET-S4

SEE bucket-s4 T=0,0

SEE HANDLE-DROP-BS4 T=0.0
HID HANDLE-DROP-R1 T=0,0
HID bucket-R1 T=0.0

Page 8 of 12


mailto:partnersupport@motoman.com

This document captures ideas, experiences, and informal recommendations from the Yaskawa Partner Support team. It is
PARTNER SUPPORT meant to augment — not supersede manuals or documentation from motoman.com. Please contact the Partner Support team
Shared Integration Experience at partnersupport@motoman.com for updates or clarification.

Using ACT to Move Models, Like Being on a Conveyor

[t | L a2 R B |

| Opaciy: [1.00 j

1z HAND-SIMP-82
@ HAND-SIMP-B1

- @ holders
4 HANDLE-HOLDER-2
1sr HANDLE-HOLDER-1

Controller: |YRC1000-1 5

- @ conveyors Script List: Seript: MOV-BUCK-STK
= conveyorl
@ bucketl ACT coneyor2 X $=0.000 E=-780.000 T=10¢
& 5 ;‘uctzg mgggﬂgiggi Script input assistance
o i g

PLACE-IN

PLACE-RETURN model instruction  [ACT v

RESET-TOOL
RET-BUCK-STK Model

1 HANDLE-DROP-83
15 HANDLE-BENT 83
- @ bucketd

This is another ACT command, where it is moving a dummy model

@ HANDLE-DROP-BS4

- @ buckets3 Mowe:tie 1o = - [ = m
@ HANDLE-DROP-BS3 _J —J

i MANOLEOENTSS | [SEEBUEKET el s (conveyor2). Conveyor2 in the CAD tree has many other models under it,
Bl coneyor2 . .
B 4 bucketss SEE BUCKET 53 orecten [ ] that make up all the buckets and handles in the stack. So, by doing an
s HANDLE.DROP-8SS | |SEE BUCKET 55 e T e . . .
T bkt SENETAAT v POt} X0 B action of the dummy model, all child models under that parent move with

it. Itis starting at position 0 and moving -780mm in the X direction of that

= @ buckets2 [~ 1 want to set the start time to end time of the previous
B e a o dummy model.

@ HANDLE-DROP-BS1

Teacher

Add Change ] . ‘ ¢ \V = i :

e All these models, (buckets and handles), will move together.
1] v
Y(mm) 2Z(mm)
= | T | T
Ry(deg) Raz(deg)
T Hpoo Hfooo
| e [ A s )
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Inserting Scripts into Robot Jobs
Model scripts in robot jobs are entered as a comment. That way, if you take the job to a real robot, you do not get a syntax error.

3 x
gl
0 g
Ll
WP-82 A
WP-B1
HOLDER-2
HOLDER-1

il
2
43
ANDLE-DROP-B3
ANDLE-BENT-B3

Model Script Editor

Controller.  |YRC1000-1 v
#5
ANE Soript List Scipt: [NSERT-HANDLE
ool S

CLAMP-CLOSED A [SEE HANDLE-BENT-B4 T=0.0
AND /
; CLAMP-OPEN HID HANDLE-BENT T=0,0
#53| |GRAB

AND| |GRAB-CLOSED
42| | GRABEXTEND
GRAB-OPEN

HID-BUCKET-B4ALL

#s1| |HIDBUCKETR1

AND| |HID-BUCKET-53
HID-BUCKET-54
HID-DROP-HANDLE
HID-HANDLE B4
HID-NEST-1-PART
HID-NEST-2PART
HID-TOOL-HANDLE

= INSERT-HANDLE g

Add I Delete I Save Run [ Stop

0001 MOVJ ¥J=80.00
0002 MOVJ ¥J=80.00
(IR MOVL. V=500.0
0004 TIMER T=0.10
0005 MDS: PLACE- IN
0006 TIMER T=0.10
0007 WDS: CLAMP-CLOSED
0008 TIMER T=0.10

0009°NDS: INSERT-HANDLE
0010 TIMER T=0.10

0011"NDS: SEE-BUCKET-R1

MOVJ VJ=0.78
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To insert a script into a robot job:

e Start programming your job. When you are at a location you
want to preform a function, you will add a comment from the
Inform list.

¢ Go to detail edit of that comment and then enter MDS:name
(name of script).

e |t is always a good idea to add a small timer (.01 sec. works)
before and after the comment.

o If you have multiple scripts to run together, you only need a
timer before and after all the scripts.

¢ In the case to the left, there is a timer between each script. This
is because it is actuating the tool, and it must be sequenced.
Completion of a script prior to running the next is important in
this case.

e Without the timer being used with the scripts, the controller in
most cases will run right through that comment without
executing it.

e No errors will be displayed. The controller will just pass through
the comment with no action and continue to run the job.
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Shared Integration Experience

. . . . . . W S A
It is also a good idea to have reset scripts. Those scripts will be assigned to set all = @ holders
. . . . . i HANDLE-HOLDER-2
models back to their starting positions or hide some and display others. Whatever - HANDLEHOLDER-1
. e = = veyors
you need at the start of the main job, so all sequences are correct. In the example to g ] conv
. . ey ~- @ bucket!
the right, | am resetting the tool models for what the tool is picking. @ bucker
= g bucket3
. HANDLE-DROP- B3
. HANDLE BEMZE {
For the tool itself. That takes 5 scripts to reset the tool back to starting posture.
.
Bl g bucket-s5 Seript: RESET-TOOL
wsr HANDLEY [EiBRCKET S GRIP-25 T=
o @ Sy | [BBREETS e
@ HANDLE | [HID DROPHANDLE HID HANDLE-BENT-B4 T=0,0
B buckets3 | [HIDHANDLESEL HID HANDLE-DROP-R1 T=0,0
. @ HANDLE HID-NEST-2.PART HID bucket-R1 T=0,0
i & @ buckets2 | |HID-TOOLHANDLE
£ o et ans
START | HOLD SERVO ON =@ ?mﬁéw PLACE-BUCKET 53
) Teacher PLACEN 'R
-DROP-B3 worldframe PLACE-RETURN
-BENT-B3 ® FLOOR
Model Script Editor RET-BUCK-STK v
{m) Ymm) SEE-BUCKET-4
Controller:  |YRC1000-1 8
1.000 0.000 Add | Delete | Save Run |
Script List: Script: (CLAMP-CLOSED ‘x(deg] j Hy[deg] j ;
AT i 230000 -0 000 110, T | TR | T
GRAB-CLOSED
CRag orEN tee: [l | I PickEnable [~ Pick 2Points
HID-BUCKET-B4-ALL
HID-BUCKET-R1
HID-BUCKET-53
HID-BUCKET-54
HID-DROP-HANDLE
HID-HANDLE-B4
HID-NEST-1-PART
DYoL HANDLE 0013 THER 120,10
INSERT-HANDLE b K 2 =
Add | Delete | Save | Run | Stop. HOvJ VJ=0.78
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CONCLUSION:

Using scripts is a very powerful tool to help customers, or anyone to visualize what the process is doing. Great sales tool!
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