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l. Preface

1.1. Audience

This document is written for robot developers in using WiRobot systems. It provides the initial
product information as well as a guide in helping users to understand how to use this system. The
developers should have basic knowledge in Microsoft Visual C++ or VB. Detail programming
information can be found in WiRobot SDK API Reference Manual and relevant WiRobot User Manuals.

l.2. Feedback

If you find any problems in this document, please send us your feedback to support@drrobot.com.
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1. WiRobot Overview

WiRobot™ is an integrated electronic and software robotic system extended from Dr Robot's
comprehensive humanoid robot, which has demonstrated its interactive capabilities in the public and
the media. Each WiRobot development system is designed to provide a user-friendly programming
environment for hobbuyjists, students in robotic areas and researchers to develop their robot programs
and applications at an affordable cost.

The power of WiRobot mobile robot system comes from the Dr Robot's Distributed Computation
Robotic Architecture and System (DIRAS) technology, which offloads most of the computation and
storage intensive tasks to a home PC. Through a digital wireless connection supporting over 100kbps
data communication rate, user programs running on PC are virtually connected directly to the
WiRobot development system. Data such as image, audio, sensor information, and etc. are available to
the user through a set of ActiveX control components (SDK) developed for MS VC++ and VB
programming environment. Multiple PC programs are also allowed to access the data information
obtained from the sensors simultaneously. High level schemes such as tele-operation, navigation,
reasoning, learning, recognition, and image processing routines are programmed and executed on the
PC remotely. Multi-robot coordination is also feasible for applications like soccer game. Microsoft
Visual Studio programming environment is chosen as the development platform due to its popularity
and ease-of-use than the non-user friendly embedded programming interface. Note that
communication protocol for WiRobot system is also available for developers/researchers who prefer
to use different platform or operating systems to communicate and control the WiRobot system. But
this document focuses on how to use the WiRobot system using the SDK under Microsoft platform.

As well, WiRobot system already comes with low-level drivers for all its electronic modules and can
provide a flexible way for users to control the robot. For instance, it allows user to control standard
servo motors and DC motors by using the built-in commands available in the control command library,
which offers several types of DC motor control method including open-loop PWM, closed-loop
position control, closed-loop velocity control, and closed-loop current control. Control parameters are
also configurable.
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I1.1. Software Components
The WiRobot system comes with a CD containing the following software components and documents:

e “WiRobot Gateway” which is used to connect the PC to the robot and show the connection
status,

o An ActiveX control, called WiRobot SDK ActiveX Module, with a set of APIs is provided for
user to access the robot when developing his/her own applications in MS VC++ or VB,

e Several PC sample applications with source code is provided to demonstrate the capabilities
of the WiRobot system, and

e  WiRobot documents. (The latest documents can be found on www.drrobot.com)

In the WiRobot system, low level electronic drivers are pre-programmed and embedded in the
WiRobot controllers (PMS5005 and PMB5010). Data information such as image, audio, sensor
information, and etc. are available to the user via the WiRobot ActiveX control developed for MS VC++
and VB program environment or by using the WiRobot communication protocol. Using this ActiveX
control, user can also send various control commands to the robot. A general connection architecture
of the WiRobot system is shown as follows.

Host Robot
Host (eg. PG WiRobot Emmbedded
Pt o e
) PMS5005)
.
Serial Cable
Board-to-Board
(RS232) Connection or Cable
Ser\}al gable
or Wireless
Conmmunication Communication Y/ VY Reach SO
Module (Required for < > Module pper
Wireless Connection) [T ] LowerReachSQ
Host Robot
Cabl
Host (eg. PG WiRobot Enbedded ©
Processor, or Oontrollor <:>
DSP) (PMB5010)
.. .
Serial Cable
Board-to-Board
(RS232) Gonnection or Cable
Ser\i/z\}l gable
or Wireless
Conmrunication Communication U "1 UpperReachSQ
Module (Required for < > Module pper
Wireless Connection) i LowerReachSQ

Figure 11.1 WiRobot System Communication Architecture
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1. Software (WiRobot SDK) Installation

I1l.l. System Requirements

The PC requirements in using the WiRobot system are:
e  PIII 550MHz or faster CPU
e 6UYMB RAM or more
e 20 MB hard disk free space

e Microsoft Windows 2000 Professional or XP Professional operating system

As well, Microsoft Visual VB or VC++ 6.0 (with Service Pack 5) or higher is required for users to
develop their own applications.

I1l.2. Step-by-Step Installation

User can perform the installation by running the WiRobotSetup.exe that comes with the CD. The
followings are the screen shots taken during the installation process.

5! Setup - Wikobot System o ]

Welcome to the WiRobot System
Setup Wizard

Thiz will install iR obot +1.01 on pour compter.

It iz recommended that you clase all ather applications befare
cantinuing.

Click Mest to continue, ar Cancel to exit Setup.

Mext = I Cancel

Figure lll.1 WiRobot Installation Step 1
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5! Setup - WiRkobot System

License Agreement
Please read the following impartant information before continuing.

Pleaze read the following Licenze Agreement. Yiou must accept the terms of thiz
agreement before continuing with the installation.

Dt Robot Inc. -
EMD-USER LICEMSE AGREEMEMT

PLEASE READ CAREFULLY: THE USE OF THIS SOFTWARE 5 SUBJECT TO
THE 50FTwaRE LICEWSE TERMS OF DR ROBOT, INC. &WD OTHER
LICENSORS WHOSE SOFTWARE MAY BE BUMDLED WITH THIS PRODUCT.
BY*OUR USE OF THE SOFTwARE IMCLUDED ITH THIS PRODUCT YOU
AGREE TO THE LICEMSE TERMS REQUIRED BY THE LICENSOR OF THAT
SOFTWARE, &5 SET FORTH BELOW. [F%¥0U DO HOT AGREE THE LICENSE

TERMS APPLICABLE TO THE SOFTWARE, DO MOT IMSTALL OR USE THE
SOFTwWARE PRODUCT. Ll

% | accept the agreement

= | do nat accept the agreement

< Back I Mext » I Cancel

Figure Ill.2 WiRobot Installation Step 2

By default, all these components will be installed under the directory “C:\Program
Files\DrRobot\WiRobot-System” unless user specifies another location during the installation.

',inE! Setup - WiRobot System

Select Destination Directory
Where zhould WiRobaot Spztem be installed?

s Ay
3 Program Files

[ iR obat-System

= ﬂ

The program requires at least 13.7 MB of digk zpace.

¢ Back I M et I Cancel |

Figure 1.3 WiRobot Installation Step 3
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V. Connecting to WiRobot System Using Gateway Software

In order to use the WiRobot system, user needs to install the WiRobot software on the PC and setup
the physical connections. If user has purchased the RS232 wireless module, please connect the
WiRobot system as follows:

——Serial cable (data)—— W@

——USB cable (power)—— Wireless Communication

WiRobot System
(e.g. DRK6000, DRK8000, PMS5005, or PMB5010)

Figure IV.1 WiRobot System Setup with Wireless Module

If the user does not have a RS232 wireless module, he / she can simply connect the WiRobot system
to a PC through a null modem cable as follows:

Serial cable (data)

WiRobot System
(e.g. DRK6000, DRK8000, PMS5005, or PMB5010)

Figure IV.2 WiRobot System Setup without Wireless Connection

User can now plug-in the power source (please refer to the relevant user manual for the power supply
requirement), turn on the robot (the WiRobot system) and start the “WiRobot Gateway” software. On
the “WiRobot Gateway” interface, user should select the option corresponding to the physical
connection:
o Serial Cable: if user uses a null modem serial cable to connect directly to the robot, user
should select the “Serial Cable” option on the GUI.
e  Wireless connection: if user uses the RS232 wireless module, he/she should select the
“Wireless Connection” and type in the wireless address of the robot (The address is labeled at
the bottom of the wireless module).
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— Connection Setting
Serial Port: |COM1 |

f* Serial Cable
" “Wireless Connection

Robaot Address I 0004 3ec02eB5

— Connection Status

Connect

M ebtwark. Status: @

Figure IV.3 GUI of WiRobot Gateway on PC

The “"WiRobot Gateway” will provide connection status information between the PC and the robot.
This program is required to keep running as long as the user wants to access and control the robot
through the sample applications or their custom programs. Robot data acquisitions including human
sensor, ultrasonic sensor, Infrared distance sensor, tilting sensor, potentiometer, color CMOS image
sensor, microphone, and etc. and motion control can be done by making function calls offered by the
“WiRobot SDK ActiveX Module”. Details of this ActiveX control component can be found in the
WiRobot SDK API Reference Manual.

After the connection is established between the robot and the PC, user can start to use the WiRobot
system by running the sample applications offered in the WiRobot software package.
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V. Building PC Applications Using SDK

This section will discuss how to program user’s applications. Several sample applications with source
code are provided to help user kick start in using the WiRobot system. All these source code will be
stored in the “SampleApps” folder under the WiRobot SDK installation location.

V.l Using WiRobot SDK Component ActiveX Control

When user starts to write an application, he/she first adds the WiRobot SDK Component in your VB or
VC++ project. The ActiveX object is installed during the installation process and the following is a step
to step guideline showing how to incorporate the ActiveX Control into a VB 6.0 project:

e Create anew VB project

e Click “Project” in the menu and choose the “Components”

‘%, Project1 - Microsoft ¥isual Basic [design] (=] 3]
File Edit Vigw | Project Format Debug Run Query Diagram Tools Add-Ins ‘“Window Help
- = - 5
E'h'jg*‘ddﬁw‘ sy e MESERED
Im e - Lol Add MDI Form
i =L -
0 & [ag Add Module
3 Project - Projectl x|
0 m Add Class Module
ﬂl AH Add User Contral ”E
3 i) add Property Page =] =) S Project1 {Project1
N @] idd iser Document =101 %] =) @ Forms
» Addwebdlass [ TIIIIIIIIIIITIIIIOD 3 Farmt {Form!
[ = AddDataReport [
N Ac DHTM Fage S
Add Data Environment Seiioiiiiniioinin
EE EB More Activer Designers... » | . oLl Lll LIl o 4 I LI
aw 2 add Fle... [= 2T T D P TR
iz =] RemoveFormi | 1iililiiililiililn [FormiFom -]
o RsES ) |[guooaoaoaooooao a0 oo Alphabetic | Categorized
(= memEBa  ||Siiiiiiiiiiiiiisis | |
(Mams)  Forml
(@ = | [=————————|zvcccccacacacccccss Appearance 1 - 30
"""""" AutoRedraw False

Project1 Propetties. ..

EackColor [ &H&00C |

Caption
Reeturns/sets the text
displayed in an object’s title

Form Layout x|

Figure V.1 Using ActiveX module under VB Step 1

e Uncheck the “Selected Items Only” box to show all components, choose the “WiRobot SDK
ActiveX Module” and click “OK”
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Figure V.2 Using ActiveX module under VB Step 2

e A neuw icon on the left menu bar will appear and user can simply drag and drop this icon to the
Project’'s Form and start using the APIs offered by this ActiveX control. By default the
variable name of this component is “WiRobotSDK1".

‘w5, Project1 - Microsoft Yisual Basic [design] I =] 4]
Eile Edit ew Project Format Dsbug Rum Query Diagram TIools Add-Ins Window Help |I
HB-o-0SH[fERaoc] ) K MEFLEREA Il
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e | IE]
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CEETE -loix 553 Forms
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P o R R R SRR R
=B =B e TR I = ]
O (R R RN R R [Properties - Form1 ] |
So [l Jrorma rom __ 2]
#lphabetic ICatEgurlzed |
(i I
o ~ [
E] o g .
% BackCalor D&HﬂDUCﬂ
= Caption
Returns/sets the kext
displayed in an object's title
Form Layout |

Figure V.3 Using ActiveX module under VB Step 3
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V.2. Sample Application 1 - WiRobot DRK80OO Controller (VB)

This sample application demonstrates the basic capabilities of the WiRobot DRK80OO using
Microsoft VB with source code provided. This program can read sensor data, obtain image and audio,
play wave file, set the LCD display image, and control the robot movement. The GUI of this program is
shown as follows:

=10lx| TF WiRobot SDK Control Program - For DRKS800O0 Serles B [=] )|
_ —— ™
Wisobef AN -Qﬁuwuu & Senva Corliol
The Heatt of ROBOT Command  Time{ma)
- Motion Control - Multimedia C T T o I Wehue
P\ e Ve ™ unfiio | wk[3a B Dissbie Sevorl | [0 1000 [Go)
Loy weET o e [* Range o 2500.5000)
oIS s wh | [ |
[v] < ; E | | Ensesenonz | [300 1000
Tain D5P Bosd VIC— [EFangs ot GO0 00]
r LeftEye Q- Q Right Eye— xm?aﬁ v [ ] [ —
Disable Servo 8] | [H00 i
""":",—'1 pryp— """"’_?"'; 1 [* Flarge ak 3400 45001
[ Reset | [ Reset | |
Hnan smave | (| [ Eotnseoss J[E0 [0
& th w:ee\— LCD Displa i mf mefp = 1" Farage o A5E0.2700)
— < > ﬁ T Overbrest AT Viel - Enable Senvo H5 ) [0
e 1] % Wi oot Start Listening o e [ o i
The Heart of ROBOT i
6 Behavior Conlrol oMy Musictig .. | A CEAR ——— & : = =
[ Fommn B || Q@ provfow oo | | o || || [ oweses JEE T
Q Motion & Mulimedia Control |Q Sensor Data & Servo Em’\trn\| Q Mhokon & Mulimedia Conliol Q Sersiee Data & Sarva Corntrel |

Figure V.4 GUI of the WiRobot DRK800O Controller (VB)

User can click the button on the interface to control the robot as long as the “WiRobot Gateway” is
connected to the robot.

The following are some functions used in this sample application for controlling the servos mounted on
the head:

WiRobotSDK1.EnableServo O
WiRobotSDK1.ServoTimeCtr O, 3800, 1000

The wiRobotsDK1is the WiRobot SDK Component ActiveX control. The first line will enable the channel
O servo. The second line will control the servo to take 1000ms to the target position of 3800.

User can also obtain and control the multimedia information of the robot simply by calling the
following functions

WiRobotSDK1.LcdDisplayPMS sourceFileName
WiRobotSDK1.TakePhoto
WiRobotSDK1.SavePhotoAsBMP destinationfileName

The first function will change the LCD display on the robot to the image stored in the
“sourceFileName” which is in bitmap format. The second function will request the robot to take a
picture and an “ImageEvent” will be triggered when this image is ready for pickup. The third function
will save the image to the file with “destinationfileName” in bitmap format.

Copyright © Dr Robot Inc. 2003. ll

o
D o probo®

25 Valleywood Dr., Unit 20, Markham, ON, L3R 5L9 Canada  Tel: (905) 843-9572  Fax: (905) 943-8187



WWW.DRROBOT.COM

O Yol
I 0r Robot®

V.3. Sample Application 2 - WiRobot DRK6E000/8000 Controller (VC++)

The second sample application demonstrates how to program a VC++ application using the WiRobot
system. The GUI of this program interface is shown as follows:

WiRobot¥C

™
“i ll "I""' —Sonar Bange Sensors (cm)

The Heart of Rabat 249

255 |1 B1 Plaphiusic | LCD |

— Temperature

. —Head kotion
Ambient

—

OverHeat-1

—

OverHeat-2

@
AQalip
@

— Fotatory Sensor tatar Current Battery

L [13 - bE Im
Q d Q L ID.0054945 bC I?‘.E1SD

R [ ¢ . ID o I?_?me

Figure V.5 GUI of the WiRobot DRK60O0O0/8000 Controller (VC++)

To obtain an image from the robot, user can call the following function where m_ctISDK is a member
variable of the class CWiRobotSDK imported from the “WiRobot SDK ActiveX Module”

m_ctISDK.TakePhoto ();
To control the robot to move forward continuously, user can call the following functions

m_ctISDK.SetDcMotorControlMode (O, O);
m_ctISDK.SetDcMotorControlMode (1, 0);
m_ctISDK.DcMotorPwmTimeCtrAll (32066, 32066, -32768, -32768, -32768, -32768, 800);

To stop the robot, the following commands can be used:

m_ctISDK.SuspendDcMotor (0);
m_ctISDK.SuspendDcMotor (1);

For details on how to control the robot using Microsoft Visual C++, please refer to the sample C++
source code and the WiRobot SDK API Reference Manual.
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V.U. Other Sample Applications

More sample applications are available in the "SampleApps” folder for reference.

VI. Miscellaneous

VI1. System Update

Dr Robot will provide software update for both the PC software as well as the DSP software to
enhance the existing features. User can visit www.DrRobot.com to check for any new updates
available for the existing system.
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