VRC9

Virtual Robot Controller

User’'s Guide

ver.1.2.1



nVRC9

© 2021 DENSO WAVE INCORPORATED
All rights reserved.

No part of this publication may be reproduced in any form or by any means without permission in writing
from the publisher.

Specifications are subject to change without prior notice.

All products and company names mentioned are trademarks or registered trademarks of their respective
holders



nVRC9

CONTENTS

T OULNE. ..ttt ettt ettt h ettt b et e b e bt et b e bt et n e bttt et ebe 4
L1 Conditions FOr USE.....ceeuiruinieieiiriinieteteiertent ettt ettt sttt ettt b e sttt ebe s bt e st eseeb et e naeneenes 4
1.2 FUINCHIONS ettt ettt ettt ettt b e b et b e bttt e bbbt eseebe s bt et eneebes 4

B 111 1 34V VA 2 U 5
2.1 Installing ORINZ SDK .......oooiiiiiieieieieeietete sttt ettt et et eese e st et e s tesseeseensesseeseensensesseensensensessesnsensens 5
2.2 INSLAIIING VRECO ...ttt ettt et et e st s et e st et e s e s st ensensesseeneensenseeseeneensansesseeneensans 5

2.2.1  Selecting iNStallation LYPE .....c.eeveeierierierieieriesteetete ettt et ste sttt eteste sttt ete st et eneesesre e st enseseeneeneenes 6
2.2.2  REZISIEIING LICETISE ....eevieieiieieeeieeieteie ettt ettt et et e s te et et este s st eseessesseeseensensesseeneensenseeseensensensesseensenes 6
2.2.3  Acquiring an ACtiVation KEY........ceoiiiririeiesieieieie ettt sttt ettt ettt e nnenes 7
2.2.4  Activation Key ReEISIrAtiON........cceiiiieieriiriieieiesesteetetest ettt ete st st eae e sseeseeneensesseeseensesesseensensens 11

3 USINEZ VRO ...ttt ettt ettt ettt et e st e e et et e st e e st estens et e eseentenseseeneensensenseentensensesseensensans 12
3.1 Connecting t0 @ VRC ....c.uiiiieieiieeee ettt sttt sttt e et neente st e eneensensesseeneensenes 12
3.2 SCIECt RODOE LY P@...eieuieieiieiieieieste ettt et et ettt et et et e st e e besseeneensesseeatensenseeseensensesesneensansesseeneensenes 12

32,1 PIOJECt 118 (F.TCPJ) weveereeneeiertieiieiete st et ete e et eit et e bt st e st e te st e sstessenseeseeseensensesseensensensesseennensenseeneensans 12
3.3 Confirmation Of State Of TODOL ...c..ceiuiriiriiieiiiierctere ettt sttt 13
3.3.1  Start of “VRC9 Teach Pendant”..........c.cocoieeiririniiiiiiinceteenieneteteie ettt 13
3.3.2 Confirmation of current position Of TODOL.........ccueriiieieieieieieere et 14
3.3.3 Confirmation of variable and state 0f IO........ccccoceviriiiirininiiiieccte e 14

4 PIECAULIONS fOT USE ....cueiuirtiiiiiiiiiiiiteteiteient ettt ettt ettt ettt et et b et et e st e bttt et b e bt eaeebe st et et ebe e 16
O B Tt o 3 o) o) [ 1 i 1 L= RSP 16
4.2 Virtual pendant tool “VRC9 Teach Pendant” .............ccoocieieriiinieeereeeeeee e 16

R N o) 153 T TP SRRPTTRS 17
5.1 SAMPLE PIOGIAIMIS ....cueeueieieeieieteeteetetesteestetestesseeseessessesseeseensesseaseensensesseeseensensessesnsensensesseensesessesseensenses 17

5.1.1  Connecting to the VRECO .......coioiiiieieeee ettt sttt sse e e sseeneeneenes 17
5.1.2 Disconnecting from the VRO .........ccooiriiiiiieieesieeee ettt st 17
5.1.3 Movement and stopping 0f the RODOL ..........cccueiiiiiiiieieceee e 17
5104 OBRETS .ottt ettt bttt ettt b e e bttt 18
5.2 Version of the Telated fIIeS .........coueiiiririiiiiie ettt ettt ettt 18



nVRC9

1 Outline

VRC9 is a virtual robot module of DENSO RC9 controller. By using VRC9, client application
comes to be able to control and monitor the DENSO ROBOT.

This book has been described about a basic matter to use VRC9. Please refer to the following
documents for use from the program language.

*RC9 Provider User’s Guide
ORIN2\CAO\ProviderLib\DENSO\RC9\Doc\RC9 ProvGuide en.pdf

*ORiN2 Programming Guide
ORIN2\CAO\Doc\ORiIN2_ProgrammersGuide en.pdf

1.1 Conditions for Use

System requirement

0OS: Windows 10 (64bit)

CPU: Multi-core processor (2GHz or more)
Memory size: 2GB or larger

Screen size: SXGA (1280x1024) or larger

Application software
ORiN2 SDK DENSO Products (or more above package)

1.2 Functions

When programming in a universal language (Visual C++, Visual BASIC, Delphi, LabVIEW,
etc.) on the PC, connecting to the VRC9 lets you control DENSO Robotics and monitor their
statuses in a virtual environment. Being able to simulate the operation of actual robots without

actually using them dramatically improves development efficiency.
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2 Installing VRC9

2.1 Installing ORiIN2 SDK

VRC9 requires ORIN2 SDK for execution. Please install ORiN2 SDK of a correct version
before installing VRC9. For about version information of the ORiN2 SDK, refer to “5.2. Version
of the related files”.

2.2 |Installing VRC9

Please execute “Setup.exe” in the setup tool, and then operate it according to the wizard window.

WRCS Setup — ot

Install VRCO

Virtual
Robot
Controller

This product is protected by
Japan Copyright Law and
International Agreement,
Reproduction of whole or part
of this product or distribution
of copies without written
consent constitutes violation

=l =

N=%wiOfls 37 FO=F

Close.

<VR(9 installation screen>

- If suitable ORiN2 SDK is not installed in the PC, an error message appears and then VRC9
installation will be cancelled. In this case, install ORiIN2 SDK first, and then retry VRC9
installation.
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2.2.1 Selecting installation type

In a process of the installation, the Select Installation Type screen is displayed. Select the

[Simulation] radio button, and click [Next] button.

kg Setup - VRCY - b4

Select Installation Type
Select an installation type.

Select the installation type and dick Mext”,

() Robot contraller
[O}simulation

[ Bak [ mext || cancel

<Select Installation Type screen>

2.2.2 Registering license

In a process of the installation, the License Manager screen is displayed. Click [Add] button, the
License Registration screen is displayed. And, enter the [License key] printed on the license
sheet to the license key field, and click [OK] button.

License Manager

Licenze List

Licenze Key Motes

Delete | Add

Cloze

<License screen>
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License Registration

Enter the license key.
License Key

Ivgn—nu—u"—n*ﬂ l

I°'<I|l0m'1

<Input license key>

2.2.3 Acquiring an Activation Key

1. From the license information window, select a license key to activate.
2. Click [Activation] to display the activation window.

License Information

=RCS
Please enter your license key printed on the license sheet.

License key : Il I & add

Licenise ke License ¢ Expiration date _ Activation || @Remove |
|v9_-*m VRC9 . Unlimited durat.. Unregistered -
Activate

[oese ]

3.  Check the license key and a unique key and make a note of them.

Activation

X
RCS
Please enter an issued activation key.
Activation key: | | G Recister

To issue an activation key, the following license key and unique key are necessary.

Product name RCY
Unique key ]
|| Close ]

4. Issue an activation key from the DENSO WAVE ROBOTICS website.
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2.2.2.1. Issuing an Activation Key on Our Website

1. Login from the login page of our member site “DENSO ROBOTICS MEMBER”.
(https://www.denso-wave.com/en/robot/login/)
Enter [ID] and [PW], and then click [Login] button.

- If you do not have DENSO ROBOT MEMBER login ID, click [New Member reg.] button to
register as a member.

L7 LR

HENSG indusirinl Rohats Home. | Aboutws | GLOBEL
DEMSO WAVE Robotics ~ SELECT LANGURGE = Legin Mumbarabip Reg.
(
Products Applications Technical info Downlzads Sugpare Evenis Contact us

Hakoticn TOPF & Lagin

Logging in to DENSO ROBOT MEMBER

Il yau have not registered

The sepyices an this member site-are available anly Ter

o |
b reglstered custamers

|
P | | ! ¥ Mew mambar TRE; |

1 iay togged’in piter ihs brawser 15 riosed

If you have Torgotten your password.

* Check my password,

2. From the [Member Menul, select [Software License Registration].

Home About us GLOBAL

W ogou " Member Menu

Product Information Registration »
I;Sc:ftwﬁicense RHegistration |
- Software License Confirmation
« Activation

« RCE Free License Confirmation
« RCE Trial License Confirmation
- USER MAMNUALS

Change Personal Information »
- Change your Personal |Informartion
« Change E-mail address(ID)
« Secedes
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3. Software license registration window opens.

Enter [Product name] and [License keyl, and click [Confirm].

D

ENSO Industeial Robots el Home = About us L
DENSO WAVE Robotics v secruwausst v I

Products Applications Technical Info Downloads Support Events Contact us

Robotics TOP > Member Meny > Software License Registration

Software License Registration : DENSO ROBOT MEMBER

*must be filled In, so please enter your information in the space provided

Product name* VRC9Y

Vee-ASAL-B363-CCCC

Please enter it with the alphanumeric character and hyphen
License key* WINCAPS 11 (22 digits)
ex) WC2-999-99E999099-AA99
Others (19 digits)
ex) SK99-NZ99-E999-HIIX

Purchased date 2020 v |/ 9 v |/

Purchased from DENSO YAVE

4. Logout from DENSO ROBOT MEMBER and log in again.
From the [Member Menul, select [Activation].

- If the software license registration and re-login are not done correctly, this menu do not
appear.

Home About us GLOBAL

R 1cmber Menu

Product Information Registration »
» Software License Registration
- Software License Confirmation
|- Activation |

- HL& Free License Confirmation
« RCE& Trial License Confirmation
« USER MANUALS
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5. Enter [Product name], [License key] and [Unique key], and click [Confirm].

DENSO Industeial Robots

DENSO WAVE Robotics v SELECT LANGUAGE

Products Applications Technical Info Downloads Support Events Contact us

Robotics TOP > Member Meny > Actwation

Activation
STEP.1 Entry STEP.2 Confirmation STEP.3 Submission
Activates the purchased Robotics software (WINCAPS 1 / WINCAPS Plus, etc.)

*must be filled In, so please enter your Information in the space provided

Product name* VRC9

5 - A%AA-B863-CCCC-0000
icense key

Please enter it with the alphanumeric character and hyphen.

ABCDEFGHIML

Unique key*

lease enter it with the alphanumeric character.

6. An activation key 1is issued.

DENSO Imduzsrial Boboty Home | Anourgs | ELOSSL i
DEMSD WAVE Robotics SELECT LANGUAGE [ s b |

Products Applications Technical Info Downfoads Support Events Contact us
Robotics TO# 3 Hamber Becu 3 Aztomion

| Activation

o 11 f b, AR el m

activation key has been successfully issued,
Register the izsuad activation key on the PC corresponding to the unique kay
Registration can be done from DEMS0 Rebotics License Manager.

Activation key AfAA-BEBE-CCCC-D0D0-EEEE-FFFF—GGE5EGE-HHAH
Unigue key ABCDERGHLIFL

10
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2.2.2.2. Issuing an Activation Key by Sending an Email

1. Ifyou cannot issue the activation key on our website, please send us a request email.
Please use the following email template and send it to
“fa-contact@denso-wave.com”.

Mail to : fa-contact@denso-wave.com

Title: Activation key issuance request  Text

1. Company name:

2. Name:

3. Email address:

4. Product name: VRC9

5. License key (Shown in the Activation window)
6

. Unique key : (Shown in the Activation window)

ro

We will issue an activation key and send it to you via an email.

w

Enter the activation key included in the email into the activation window.

2.2.4 Activation Key Registration

Enter the activation key in the activation window of the License Manager, and click
[Register]. When “Succeeded in the registration of the activation key” message appears,
the activation has been completed.

X

BEES

Activation

Please enter an issued activation key.

Activation key: I‘ I & Register

To issue an activation key, the following license key and unique key are necessary.

Product name RCY

Unique key ]

11



3 Using VRC9

3.1 Connecting to a VRC9

The connection from the client application to VRC9 is the following procedures. It can be
connected directly with VRC9 by selecting the RC9 provider when the incoming connection is
done to the CAO engine.

| Client Application |
I DCOM

| CAO (ORIN2) Engine |
RC9 Provider |

DCOM (Remote Procedure Call)

Virtual Robot Controller

[ VRCS Provider |

! i

[ RobotMotion || PacScript |

<Modular structure of VRC9 connection>

3.2 Select Robot type

The robot type of VRC9 can be specified by using the project file (*.rcpj). Please refer to the
AddController method of the RC9 Provider Guide for details.

3.2.1 Project file (*.rcpj)

The project file is made from the off-line programming software WINCAPS3.

12
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3.3 Confirmation of state of robot
The state of VRC9 can be confirmed by the virtual pendant tool “VRC9 Teach Pendant”.

& defouttrcpj - DENSO Teach Pendant - (¥ [

<VRC(C9 Teach Pendant>

3.3.1 Start of “VRC9 Teach Pendant”

1. Starting VRC9 Teach Pendant.
Execute “VRC9 Teach Pendant” from start menu. (Start menu-> DENSO ROBOTICS ->
VRC9 -> VRC9 Teach Pandant)

2. Selecting project file
Select the project file on the Project Selector dialog, and then click the OK button.

Project Selector

D:¥VRC9¥Samples¥SamplePri¢ V251 5¥ V251 S¥ default.ropj

- | OK I Cancel

<Project Selector window>

13



nVRC9

3.3.2 Confirmation of current position of robot

A current position of the robot can be confirmed on the ‘arm’ window.

1. Display the Arm window
Press [F2: Arm] button on a top screen. The current position of the robot can be confirmed
by the numerical value. The display form can switch “P TYPE”, “J TYPE”, “T TYPE”, and
“No display” with the button of the ‘switch of the pose’.

&3 default.rep - DENSO Teach Pendar

- o x &3 defoultrepj - DENSO Teach Pendant - (C

2 54 P4 R vo e we

<Top window> <Arm window>

3.3.3 Confirmation of variable and state of 10

1. Confirmation of variable
Press the [F3: Variable] button on a top screen. The variable window is displayed. Choose a

variable type tag from the top of the screen, then change oRC9onfirm the variable.

- EMG prior ® Bree [ T
!" = u 9 / Lok B woTo |8

AUTOEN  ENSW.

2/Rz/Fig

0 1380
1.403342E-14 180
— :
0 2159.938
-0.02846558 ~1.17318E-06

Fh&/H08/23- |~

-25.46175
5.82857E-10

(I EAGA

<Variable window>

14
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2. Confirmation of state of 10
Press [F4: /O] on a top screen. The 10 window is displayed. Target IO is confirmed by

using the scroll bar or the number selection.

&3 default.rcpj - DENSO Teach Pendant - (IS - O X
%”b ek w%g!i'o :
Mini VOB i 1B
o 1" il ‘&ﬁ | R od 8l | 29-h |2
Zz-t fli016 @® ZRALH CPUE# SOUT1 ] O
‘i\‘ 1017 ® ZREh afyhEiRh SouT2 u
018 @® ZAkh afyhER SouT3 ] |
28 Lioro ® WALH  ORMMERT  soums [
1020 ® sALh 8#E-F SoUTS ]
2 Jiozn ® WAL  EEEEET souTs [
o 1022 ® ZALH RyTHInEs SouT? u
= P ® ZAeH RUFIEET SouT8 ] 0
1024 ® AALh UouT1 [ ] m
1025 ® AAEh UouT2 [ | O
1026 ® NAEH uouT3 u ]
1027 ® ARAEh uouT4 ] 1
1028 ® AAEh UouTs | ]
1029 ® AxH uouTe u ]
1030 @® AREh uouT? ]
[Z] Shortcut
oo | ey | omey | owsmr | EY oworr | s

<IO window>

15
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4 Precautions for use

4.1 Access to project file

VRC9 accesses data just like the RC9 controller. Therefore, it rewrites a project file in real time.

Please make the backup data beforehand when original data is necessary.

- VRC9 is a virtual robot module designed for RC9 controller, so you cannot execute this
module with an RCS type’s project file.

4.2 Virtual pendant tool “VRC9 Teach Pendant”

VRC9 Teach Pendant is a tool to confirm the state of VRC9. Please do not use the setting

functions such as a date or the language; it might change the system environment of PC.

16



5 Appendix

5.1 Sample programs

This chapter uses and explains Visual Basic6.0 (VB6), because the language is best for the
introduction purpose though, C++, Java, NET, LabVIEW or Delphi and other programming
languages are also available. Please refer to “ORiN2 SDK Programming Guide* for the sample

in other languages.

5.1.1 Connecting to the VRC9

To connect with VRC9, please follow the procedures below.
'l. Declares variables for objects.

Dim g_eng as CaoEngine ' CaoEngine object
Dim g_wrks as caoWorkspace ' CaoWorkspace object
Dim g_ctrl as CaoController ' CaoController object

'2. Create each object
Set g eng = New CaoEngine
Set g wrks =g eng.Addworkspace("NewWrks", "")
Set g_ctrl = g_wrks.AddController("RC9", "CaoProv.DENSO.RC9", "",
"RCPJ={C:¥MyDocuments¥Test¥Test.rcpj}")

5.1.2 Disconnecting from the VRC9

To disconnect from the controller, delete not only the created object itself, but also delete the

object from a collection class that manages the object. Following is an example code.
'1. Delete object

g_wrks.Controllers.Remove g_ctrl.Index ' delete CaoController from CaoWoekspace
Set g_ctrl = Nothing " delete CaoCtonroller
g_eng.Workspaces.Remove g_wrks.Index ' delete CaoWorkspaces from CaoEngine
Set g wrks = Nothing ' delete CaoWorkspace

Set g eng = Nothing ' delete CaoEngine

5.1.3 Movement and stopping of the Robot

To move the Robot, the controller must be in AUTO mode.

'l. Connect CaoRobot object

Dim g_robot as CaoRobot ' Variable that stores a CaoRobot object
Set g robot =g ctrl. AddRobot("Arm", "")
2. Get arm control authority

g robot.Execute "TakeArm" ' get arm semaphore
'3. Start the motor
g robot.Execute "Motor", Array(1, 0) ' motor ON

'4. Move and stop of the robot
' robot.Move 1,"P(400, 300, 200, 180, 0, 180, 5)","Next"
' robot.Move 1,"P(350, 230, 185, 180, 0, 180, 5)","Next"
g robot.Halt
'S.  Stop the motor

g_robot.Execute "Motor", Array(0, 0) ' motor OFF
'6. Release arm control authority
. robot.Execute "GiveArm" ' release arm semaphore

'7. Delete robot object
g _ctrl.Robots.Clear
Set g robot = Nothing

17
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5.1.4 Others

Please refer to ‘RC9 Provider Guide’ for the program method about “Read, Write of the variable”

and “Start and Stop of the robot program”.
ORIN2\CAO\ProviderLib\DENSO\RC9\Doc\RC9 ProvGuide en.pdf

5.2 Version of the related files

VRC9 relates to other software or data such as ORIN2 SDK. The following table shows the

version correspondence between VRC9 and related files.

<Version of the associated file>

VRC9 ORiIN2 SDK WINCAPS3
Ver. 1.2.1 Ver. 2.1.54 or later Ver. 3.62.0 or later

18
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Revision History

Revised on: Ver. Content

08/19/2021 1.2.1 First edition

The purpose of this manual is to provide accurate information in the handling and operating of the robot.
Please feel free to send youRC9omments regarding any errors or omissions you may have found, or any
suggestions you may have for generally improving the manual.

In no event will DENSO WAVE INCORPORATED be liable for any direct or indirect damages resulting
from the application of the information in this manual.
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