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Disclaimer

Working with electronics and installing the plastics will require care and patience. PROPER
GROUNDING PROCEDURES before handling the electronics. Touching the robot chassis (which is
common grounded throughout) and at the same time touching something that is grounded in your
home/office like metal pipes or the kitchen tap.

It is also expected that, working in a small area inside the unit that you perform careful and safe
handling of the hardware so as not to cause short circuits. We ask that you make sure you give yourself
enough working area and time for installation so as not to damage either the plastics or the electronics.

Liability

In no event will White Box Robotics, Inc. or Frontline Robotics, Inc. be liable for any damage,
including loss of data or profits, cost of cover, or other incidental, consequential or indirect damages
arising from the installation maintenance, use, performance, failure or interruption of White Box
Robotics, Inc. or Frontline Robotics Inc. products, whatever the cause and on any theory of liability.
This limitation applies even if White Box Robotics, Inc. or Frontline Robotics Inc. has been advised of
the possibility of such damage.
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Unpacking the Robot

The following image shows how the PC-BOT should have arrived in the shipping box.

STEP 1 - Un-packing the robot

Remove the peripheral equipment wrapped in bubble wrap.
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STEP 2 — Un-packing the robot cont.

Carefully remove the side and front/back supporting foam.
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STEP 3 - Un-packing the robot cont.

Reach into the box and grab the handles on the PC-BOT. They are somewhat hidden from above. Lift
the robot straight up and out of the box.

WARNING! This robot is heavy. People with back problems should not attempt to lift this robot.
Always use proper lifting technique when lifting heavy items. Keep you knees bent and your back
straight and lift gently.

The following image shows where the handles are located, you’ll have to feel for them when the robot
is in the box. There are two handles front and back.
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Setting-up the robot
STEP 1 - Charging the robot batteries

Now that the robot is out of the box, you should plug the charger in to charge the batteries. The charger
connector is found behind the left rear vent door on the back of the robot.

Flip the door open as shown in the above picture.
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Unpack the charger and plug the charger jack into the lower connector on the robot labeled “Charger”.

The charger LED will first be GREEN after the AC cord is plugged into the wall. It will then change to
ORANGE when it is charging the batteries on the PC-BOT. It will then switch back to GREEN when
the batteries are fully charged (it typically takes 2 -2.5 hours to charge the batteries from the auto-

shutoff point).

Charging and shutdown

If the battery level goes below 11.2V the robot will auto-shutdown. Either while you are running the
robot, and especially when you are finished with it for the day, PLEASE REMEMBER TO RE-
CHARGE THE BATTERIES.
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STEP 2 - Removing the head panel

The head and front/back torso body panels are attached with ball studs and sockets. This allows for
easy removal of the panels without tools. Gently remove the head by grabbing under the separation
(between the head and torso plastics) and pulling straight up.
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STEP 3 - Removing the body panels

The torso body panels are removed in the same way as shown, except pulled backwards or forwards
depending on the torso body panel. You can use your thumbs to leaver while pulling on the body
panels with your finger tips.
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STEP 4 — Plug in the monitor, keyboard and mouse

When viewing the back of the robot, you will see the External Power Supply jack (power supply not
included) and Charger jack on the left side, and on the right side the back panel of the Mini-ITX.

\ 1,l' I' \
i -

EXT

Plug the monitor, keyboard and mouse into the Mini-ITX back panel in order to setup your robot, like
the network etc.
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STEP 5 - Start your system

—

Switch on the Main Power switch (RED) AND M3 Power switch (GREEN) on the front of the robot.
WALIT 5 seconds and the M2-ATX Power Supply will cycle the power to the PC automatically.

The M3 Power switch is used to turn on the M3 Controller. If this switch is OFF, the M3 will not be
able to drive the motors or read the sensors.

When the battery voltage drops to 11.2V (i.e. when the batteries need recharging, the M2-ATX will
cycle the power to the PC again to auto-shutdown before the power is cut (45 seconds later) and the

batteries are protected from total discharge.

This is the same as the user pushing the PC ON switch on the CPU and shutting down the computer.
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On the other side of the front of the robot, you can still use the PC ON and PC Reset switch just like on
a regular computer.

NOTE: If the robot is sitting on a desk, it might be advisable to turn the M3 Switch OFF so that
the robot cannot drive off the table.
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STEP 6 — Connecting Peripheral Devices

You should connect the Wireless device to the USB board mounted on the head if this is not already
done.

In this location the head can still be placed back on the robot and not interfere with the Wireless USB
Network Adapter or its antennae.
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Reference Documents and Links

White Box Robotics Webpage: http://www.whiteboxrobotics.com/

The Official Enthusiast Site for the 914 PC-BOT: http://www.914pcbots.com/community/

Support Documents — (Quick Start Guides, Basic Unit Computer Installation, Plastics Assembly, etc.)
http://www.whiteboxrobotics.com/2006/PCBOTs/support.html

Technical Specifications

Wiring and Power: http://www.whiteboxrobotics.com/2006/PCBOTs/pdf/PC-Bot_Tech Spec-
WiringPowerv1.1.pdf

I/0 Board Block Diagram: http://www.whiteboxrobotics.com/2006/PCBOTs/pdf/PC-
Bot_Tech Spec-10BoardBlockDiagramvl.1.pdf

Infra-red Sensors: http://www.whiteboxrobotics.com/2006/PCBOTs/pdf/PC-Bot_Tech_Spec-Infra-
redSensorsvl.l.pdf
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PC-BOT Software Section

Visual Studio

Disclaimer:
This handbook is intended to introduce the basics of using Visual Studio Express as
development software for the White Box Robotics 914 PC-BOT and is not meant to
replace the actual Visual Studio manuals. You will still need to go through the tutorials
and read the documentation listed on the Microsoft Visual Studio Express webpage:
http://msdn.microsoft.com/vstudio/express/

Introduction

There are five PC-BOT components for Visual Studio 2005. Drive, Messages, Sensors, M3, and
ToolBar.

=/ PC-BOT Components
b Pointer

ﬂ' Messages

ﬂ' SEnsors

<k ToolBar

sk M3

All Windows Forms
Common Controls

A Visual Studio Developer can drag and drop these components in to any Windows forms project. The
developer may write their code in any of the .NET supported languages (Visual Basic, C#, J#, C++)
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Step 1

Download and install Visual Studio Express (its free) from the Microsoft website:
http://msdn.microsoft.com/vstudio/express/

Click the ‘Download’ button and choose the tool you wish to create your projects under. The sample
software was created under C# so this is what the guide will use.

i Visual C# 2005 Express Edition Setup

Microsoft

Welcome to Setup 3 V'isual C#ZCOS
Express Edition

welcome to the Microsoft Wisual C# 2005 Express Edition installation wizard.
Microsoft Wisual C# 2005 Express is a simple, lightweight integrated development
environment designed for C# programmers interested in building Windows Forms,
class libraries, and console-based applications. This wizard will quide you through
the installation process, If this product requires any prerequisites that are not
currently installed on this computer, you will be able to install those prerequisites
as well,

Help Improve Setup

You can submit anonymous information about your Yisual Studio setup
experiences to Microsoft, To participate, check the box below.

[J'ves, send information about my setup experiences to Microsoft Corporation,

(i) For more information, click Data Collection Palicy

ous | Mext |[ Cancel

Step 2

Download and install the ‘Additional components’ listed further down the webpage for the tool you
selected.
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Step 3

Unless it is already installed, download and install the PC-BOT dotNET Setup.msi package from the
White Box Robotics webpage.

i White Box PC-BOT .NET Components for V52005

Installing White Box PC-BOT NET
Components for V52005

white Box PC-BOT \MET Components for WS 2005 is being inztalled.

Fleaze wait...

Cancel < Back Met >

When the installation is finished you will find a desktop icon and Start — Programs group has been
created. These are shortcuts to the sample software projects that were created in Visual Studio.

& C:\Program Files\White Box Robotics\White Box PC-BOT .NET Components for V52005 2y
File Edit ‘“iew Favorites Tools Help ?

\_) Back m\) lw p Search | Foiders -
Address |[[2) C\Proaram Filesywhite Box Robotics|white Sox PC-BOT JNET Components for ¥52005 hd | Go

File and Folder Tasks A "J Dzl /I SampleCode
| l

() Make 2 new folder
e Fublish this Folder to the
Web

Samples WisualStudioZ005

e Share this Folder

Other Places

I 'White Box Robotics

@ My Docurnents
a My Computer
W My Metwork Places

Details

0 bytes :‘ MMy Computer
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The SampleCode folder has the sample Visual Studio projects:

Distance — Used to move the robot set distances and rotate set degrees

Drive — Used to drive the robot by clicking and dragging with the mouse on the robot.
Roam — Used to demonstrate the automatic avoid movement using the IR sensors.

& C:\Program Files\White Box Robotics\White Box PC-BOT .NET Components for ¥52005\a... (28]

File Edit Yiew Favorites Tools  Help a'
e Back ~ -\“;; l@ p Search H__‘ Folders v
Address |3 CiiProgram Filesiwhite Box Roboticsiwhite Box PC-BOT JMET Components for ¥520055ampleCode b | GO

e p
File and Folder Tasks Il;::j Distance 'l-:’] Drive

(7 Make a new folder

&3 Publish this folder to the (=
Wieh Lj Roam

lad Share this Folder

Other Places

[ White Box PC-BOT LNET
Components For ¥52005

[E:] My Docurents
W My Computer
!d Iy Metwork Places

Details

0 bytes d Iy Computer

The Samples folder has the .EXE applications created after building the Visual Studio projects. Just
double click to open them.

& C:\Program Files\White Box Robotics\White Box PC-BOT .NET Components for VS2005\Samples |:||E||z|
File Edit Wiew Favorites Tools  Help .-ﬁ'

@Back - \J) L@ psaarch [{_‘ Folders v

Address |[22) C:\Program Files\White Box Roboticsiwhite Box PC-BOT JNET Components for Y52005)Samples v | Go

Distance.exe Drive.exe

Distance E Drrive
(29 Make a new Faldsr
e Publish this falder ta the ad PC-BOT.DLL
ieh ﬁ 1.0.0.0
PC-BOT

kd Share this Folder

A | wbrma.di
Other Places ﬁ

I3 White Box PC-BOT .NET

File and Folder Tasks

Roam. exe
Roam

Components for YS2005
[D My Documnents
a My Computer
!d Iy Metwork Places

Details

1.36 ME 4 My Computer
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After running any of the applications, the user must first ‘Open’ the M3 module, then ‘Connect’ to the
M3 module BEFORE driving the robot.

EF'C-E!OT 914 | Open Connect  Calibrate |Reset Close | Skatus

‘Reset’ will reset the counted steps on the motor axis (i.e. reset the virtual encoders), and ‘Close’ will
close the M3 module, requiring that ‘Open’ be used again to command the M3.

‘Calibrate’ will calibrate the downward looking sensors for the ground type and colour the robot is
driving on and help with drop-off detection.

‘Status’ will list the status of the M3 module.

Distance Application

Qi Distance (1.0) PC-BOT 914 Sample glﬁl@

PC-BEOT 914 ‘ Open  Connect  Calibrate | Reset  Close | Status

Distarice

velosiygrs [ [ ]
Ditancs(mm) [ |

Rotate

“Welacity [mm's] l:l
Roatate [deq) l:l

= Clockwise ) Anticlockwise

Type Time Message
J) Information  6/25/2007 9:46:17 AM Message control loaded
B Irfomation  6/25/2007 :46:11 &M Sensar control: loaded
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Drive Application

£% Drive (1.0) PC-BOT 914 Sample

i PC-BOT 914 | Cpen Conmect Calbrate | Reset Close | Skatus

Type Time
B Infarmation  6/25/2007 10:07.56 &M
@ Information  6/25/2007 10:07:56 A Meszage control loaded

Meszage
Sensor control: loaded

Roam Application

3 Roam (1.0) PC-BOT 914 Sample
i PC-BOT 914 | Open Connect Calbrate | Reset Close | Status

Time:

Tupe
3) Information  6/25/2007 10:08:33AM  Message contiol loaded
EJ Information  6/25/2007 10:08:33 AM  Sensor contiol: loaded

Meszage

© Copyright 2006-2007 White Box Robotics Inc. and Frontline Robotics Inc



Step 4

Open the ‘Microsoft Visual C# Express Edition’ from Start = All Programs.

I Start Page - Microsoft Visual C# 2005 Express Edition

Ele Edt View Tools Window Communty Help

e T ST

Please wait while the news channel updates its contents...

n Wisual
Connect With the Communit ity
Downlozd Addtional Cantent

D ———————

Visual C# Express Headlines

Evaluate It Now: Windows Server
2008

e
\
-
\

To learn about developing Visual C# projects/applications there are a few resources you can use to
learn. The ‘Getting Started’ section after opening Visual C# Express Edition has a number of links.

Getting Started

What's new in C# 20057
Create Your First Application
s a Starter kit
HowDoIl... ?

Learn Yisual C#

Connect Wikh the Cammuoniky
Download Additional Conkent
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The Microsoft webpage also offers many learning tutorials for Visual Studio, see:
http://msdn.microsoft.com/vstudio/express/beginner/

’ et it for Free
' Microsoft Visual Studio G
Get your ke
W Express Editions
\ Beginner Developer | st
Learning Center |

Step 5
Click on the Toolbox tab on the left side of the screen. It will expand but be empty to begin with.

}ﬁ Toolbo: -~ 1 X

— || = General |

There are no usable controls in this group, Drag
an item ankto this text ko add it to the toolbo:,
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Step 6

Right click on the grey area of toolbox window, opening a menu and select ‘Choose Items...’

File Edit Yiew Tools Window Community Help

=2 N - A 9 - o Lo L - || @ - Bk B

W

v X | Solution Explorer

=

o [ |
General

xoq00 L 3¢,

| = || There are no usable contrals in this group, Drag
an item onko this text to add it to the toolbox.

XMNA Game Studio Express 1.0 Refresh Now Available

Wed, 6 Jun 2007 18:44:13 GMT - This releass is an update ko the 1.0 product which contains improved

functionality along with new features. Check out exciting new features such as Bitmap Based Fonts, 3D

Audin, Windows Yista support, Game Packaging and more!

cing the Facebook Developer Toolkit!

lay 2007 18:44:13 GMT - Do you have 5 Facebook account and want to do more with it? Start

lcaol, fun applications and Web sites with the Facehook Developer Toolkt.

oes the Web!

@y 2007 15:44:13 GMT - Announcing the private, invitation-only alpha for Popflv! Popfly is a

pravides a fun and easy way ta build and share mash-ups, gadgets, Sitverlight experiences,

pages using pre-builk *Blocks” that connect to online services.

s Home Server SDK is now available!

pr 2007 18:44:13 GMT - This SDK provides you with the toals and information you need to

ur own custom applications on top of the Windows Home Server platform,

tudio Express Codename 'Orcas’ CTP Released

Gpr 2007 15:44:13 GMT - The next version of the Wisual Studio Express Editions has been

as a Community TechnalogyPreview (CTP), Check out what's new!

tudio 2005 SP1 Update for Windows Yista now available

Mar 2007 18:44:13 GMT - Run Visual Studio 2005 on Windows Wistal The SP1 Update For ista
to address specific issues associated with Visual Studio 2005 running on Yista,

lenefits for registered Express users!

Lisk Yiew

Show All

Choose Ttems...

Reset Toolbox

Add Tab

TOE; 7 Mov 2006 19:14:58 GMT - More goodies and Freebies available for all registered Express users,
including MAKE magazine discounts, Inkermatic home automation rebates, and much more! Register
Today!

Ready
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Step 7

Under the .NET Framework Components tab, click the ‘browse’ button.

Choose Toolbox Items

WNET Framework Components | COM Components
Mame Mamespace Assembly Mame Direckary #
= L rols B

[ apoDC Microsoft, YisualBasic. Compatibi. .. Microsoft.VisualBasic.C...  Global Ass

[ apoocarray Microsoft, YisualBasic, Compatibi, .. Microsoft. VisualBasic.C...  Global Ass

[ adratator Swshem, Web, UL MobileControls System.web.Mobile (Z.... G|U|Global pry—.
[ adrokator Swshem, Web, LT webControls System.Web (2,.0,0.0) GlobEress

[] appearanceEditarPart  Swskem.Web.ULWebContrals..,.  System.Web (2,0.0,0) Global Asz

[ assemblyInstaller Sywshemn, Configuration, Install System, Configuration.I,..  Global Ass
Backgroundworker Swskem, ComponentModel System (2.0.0.0) Global Asz

[ BehaviorEditarPart Swshem,Web, ULWebControls,..,  System.Web (2.0.0.0) Global Ass ™

< | =
Filter: | |

AccessDataSource

_ Language:  Invariant Language (Inwariant Country)
‘Wersion: 2.0.0.0
[ [0]4 ] [ Cancel ] [ Reset ]

Go to C:\Program Files\White Box Robotics\White Box PC-BOT .NET Components for
VS2005\VisualStudio2005\

i.;l- Local Disk, {C:)
[ Pragram Files
|53 White Biox Robotics
|3 White Box PC-BOT JMET Campanents For YS2005

Choose the PC-BOT.dII and click ‘Open’.

Lockini | () visualShudinzo0s v @-@|Q X i & - roos-
~
e 1
F[' :
Deskiop
My Projects

My Computer

File name: | v | [ Open ]

Files of type: |Executables (*.dl; *.exe) v| Cancel |
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Step 8

You should see one of the PC-BOT .NET components highlighted after clicking ‘Open’

Choose Toolbox Items

MET Framework Compaonents

COM Components

Mame Mamespace Assembly Mame Directary
[] pevicespecific Swstem. Web, UL MobileContrals System. \web Mobile (2., Global Ass
DirectaryEntry System, DireckoryServices System, DirectoryServic,..  Global Ass
DirectarySearchar Swstem, DirectoryServices System, DirectoryServic,..  Global Ass
[] DirListBaosx Microsaft. VisualBasic.Compatibi...  Microsoft.VisualBasic.C...  Global Ass
[] DirListBozxarray Microsaft. VisualBasic.Compatibi...  Microsoft.VisualBasic.C...  Global Ass
[] piscoveryClientProtoral — System.eb,Services.Discovery  System.web.Services (.. Global Ass
DarnainlpOawn Swstem, Windows. Forms Global Asz
. e BN iy '
[] DriveListBox Microsaft,. VisualBasic. Compatibi...  Microsoft.VisualBasic.C... Global Asz ™
< | &
Eilter: | |
Dirivve
Language:  Inwariank Language (Invariank Country)
Yersion: 1.0.0.0 {Retail)

I

[ QK l [ Cancel Reset ]

Click OK as all the PC-BOT components to the Visual Studio Toolbox.

Step 9

Start a new Visual Studio project. In the menu bar, go to File > New Project.

New Project
—
Templates: || =
Yisual Studio installed templates
| |
N @ = =
Class Library Console Empty Project  Screen Saver Movie
Application Starter Kit Collecti. ..
My Templates
Search Online
Templates, ..
A project For creating an application with a Windows user interface
Mame: ‘windowsapplicationl |
Ok ] [ Cancel

Choose the ‘Windows Application’ template and click OK.
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Step 10

You should see the following Windows Application window which will be initially empty.

& WindowsApplicationd - Microsoft Visual C# 2005 Express Edition

File Edit Wew Project Build Debug Data Format Tools  Window  Community  Help

i e b G R0 O o .
= N o A ) e B 0= el g ELLELL G 2 L=t

}"“ ~Forml.cs [Design]r".start Page‘ - x
i

=

B3

Ready
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Step 11

Click on the Toolbox tab on the left side of the screen, it should be full of components to build your
applications. Scroll to the bottom where you will find the PC-BOT components.

= General
|k Painter |

{a' Drrive
‘:a' Sensars
{a' Messages

4o ToolBar

E WindowsApplication1 - Microsoft Visual C# 2005 Express Edition
File Edit Wew Project Build Debug Data Tools ‘Window Community  Help

YR R W< NI ST M IR e - RN ] 4

e s T | ]G e - D ElL G

| —
M MessageQueus ~|
7 PerformanceCounker @
Q Process 1

f SerialPort

13|

| xooon

= ServiceController
Timer

= Printing

k Painter

ﬂ PagesetupDialog
_a PrintDialog

L5 PrintDacument

_-_‘¢ PrintPreviewControl
Q PrintPreviewDialog
= Dialogs

k Painter

E ColotDizlog

E FolderBrowserDialog L
47 FortDialog
E OpenFileDialag
*| SaveFileDialog

= General

|k Fointer

‘fﬁ Dive

i‘a Sensors

‘fﬁ Messages

i‘a ToolBar

Mz v

Ready
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Step 12

Drag and drop any of the PC-BOT components to the Windows Application Form screen and see what
happens. For this example application the ‘Drive’, ‘“Toolbar’ and ‘M3’ components were put in the

Form.

B2 WindowsApplication - Microsoft Visual C# 2005 Express Edition

File Edit Yiew Project Buld Debug Data Format  Tools  Window  Community  Help

YN RN~ - NI TREERE N, BN R RN ) &
Bl s ST | dL T Lo 2 2 CNEINE W=
}f‘r';‘/ﬁorml.cs [Design]* | Start Page o
2

o

=

o

o

.X.

EPC-BOT 914 | Open Connect Calibrate |Reset Close |Status

a6k a1

Ready s, 15 I s28x 330
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Step 13

You can select any of the components in the Form page and either double-click on them or right click
once and choose ‘View code’ to see the underlying code. The user will need to go through the tutorials
listed before in this guide to understand how this works and how to develop your own code.

The user should also read the PC-BOT_914_dotNET_v1.0.pdf document found on the White Box
Robtics Webpage as a technical guide to the PC-BOT .NET components specifically.

WindowsApplication1 - Microsoft Visual C# 2005 Express Edition

*000 L 7

& windowsapplicationl Forml

:

Eile Edit Wew Refactor Project Buid Debug Dats  Tools  Window Community Help
FREERAr=N" N < R B e
Boh | =2

3 Forml.Designer.cs® | Forml.cs™

“ . £l
EEEEET .

Formi.cs [Design]* | Stark Page

+ || G¥InitislizaComponent()
/// the contents of this mwethod with the code editor.
/it </ summary>
private void InitializeComponent ()

1

System.ComponentModel. ComponentResourcellanager resources = new System.ComponentlModel.Co

this.drivel = new PC_BOT.Drive():
thiz.toolBarl = new PC_EBOT.ToolEBar(]:
this.m31 = new PC_BOT.I3 () :
this.3uspendLayouti}):

I

A4 drivel

I
this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
I

/¢ toolBarl
i
this.
this.
this.
this.
this.

drivel.BackColor = System.Drawing.Color.Black;
drivel.
drivel.

drivel.

BackgroundImagelayout = Systew.Windows.Forms. Imagelayout, Stretch:
Cursor = System.Windows.Forms.Cursors.Cross;

Lozation = new System.Drawing.Point (161, 70);

Name = "drivel':

NeedleColor = System.Draving.Color.Red:

NeedleWidth = 3;

PCBOTm3 = null;

Power = 100;

Size = new System.Drawing.3ize (150,
TabIndex = 0;

Load += new System.EventHandler (this.drivel Load);

drivel.
drivel.
drivel.
drivel.
drivel.
drivel.
drivel.
drivel.

150)

drivel.

toolBarl.Location = new System.Draving.Point(iz,
toolBarl.Hame = "toolBarl";

toolBarl.FCEOTWI = null:

toolBarl.Size = new System.Drawing.3ize(485, 32):
toolBarl.TabIndex = 1;

240) ;

BackgroundImage = ((System.Draving. Tmage) (resources.GetObject ("drivel.Backg-

B=E3

la

3 N[EAffS

Ready

Lnz23 Col2z chz2

NS
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Step 14

Click on the ‘Form1.cs[Design]*’ tab to return to the GUI view of the components. Click on the
‘Properties Window’ button in the upper right side of the window to display the properties of any of
the selected components.

-] WindowsApplication1 - Microseft Visual C# 2005 Express Edition

File Edit Wew Project Buld Debug Data  Format  Tools  wWindow  Community  Help
DE SHd $Rn9-c B 5 ) | =R T
z : — i E =
Blle s T G e 0 2 B o T = @
%l Formi.Designer.cs* | Formi.cs* 'Form1.cs [Design]* | Start Page » X Properties -
§ — drivel PC_EOT Drive -
% - —= -
g Form1 |-_|FE|E| o F | =]
(ApplicationSettings) ~
(DataBindings)
(Mame) drivel
(i AccessibleDescription
AccessibleName
AccessibleRole Defaul
AllowDrop False
Anchor Top, Left
U Autoscroll False
AutoScralMargin 0,0
autoScrollMingize 0,0
Autosize False
e AutoSizeMode Growonly
Autovalidate EnablePreventFocusChar
{ PC-BOT 914 | Open Connect  Calibrate |Reset Close |Statu5 BackColor = Black
= BackoroundImage [P System.Drawing.
BackgroundImagelayoL Stretch
BorderStyle Mone
CausesYalidation True
ContextMenustrip {none)
Cursar Cross
Dok None
Enabled True
Fonk Microsaft Sans Serif, 8,25
Eoraraloe R ocpeclTek a
ﬁamSI {ApplicationSettings)
Ff:aps property settings ko an application configuration
le,
Ready

On EACH of the components you put in the Form1 windows, you need to connect them to the M3
component. In the ‘Properties Window’ scroll down until you see “PC-BOTm3”. By default it is set to
(none).

Properties
drivel PC_EiOT.Drive -
e =]
Maximumsize o0 ~
MinimurnSize 0,0
Modifiers Private
MeedleCalar Bl red
Meedle'width 3
Padding 0,0,0,0
PCBOTm3 {none)| w
Power 100
RightToLeft Mo
Size 150, 150
TabInde:x 1]
TabsStop True
Tag
seiwtaitCursor Falze 5
w
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Click on the ‘none’ and change it to ‘m31°.

(none)

Step 15

Now let’s build the example project. First save the project, go to the menu bar File = Save All.
Choose a name for your application such as ‘Simple PC-BOT Application’.

Save Project

Tarne; | Simple PC-BOT application| |
Location: | Ci\Documents and SettingsinschubertMy Documentsivisual Studio 20054Projects w | l Browse, ., ]
Solution Mame: | Simple PC-BOT Application | Create directary For salution

[ Save l[ Cancel l

Notice where the project will be built and choose a different location if you want. Click Save.
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Step 16

In the menu bar of Visual Studio Express, choose Build = Build Solution.

E! Simple PC-BOT| Application - Microsoft Visual C# 2005 Express Edition

File Edit ‘Wiew Project | Build | Debug Data  Format  Tools  Window  Community  Help

.gﬂ RN - N Build Salution Fe& |
it | ST [ e Rebuild Solution = + o "E& LEE g

Publish Simplz PC-BOT Application

" Form1.Designer.cs | F

-,

Formi |Z| |E| E|

| o001 57|

.

! PC-EOT 914 | Open Connect  Calibrate |Reset Close |Status

Step 17

Open a folder up and go to the location where you saved the project.

8% C:\Documents and Settings\nschubert\My Documents\Wisual Studio 2005\Projects

File Edit Miew Favorites Tools Help

eBack - J lﬁ ;) Search ‘[{2‘ Folders '

Address |la C\Documents and SettingsinschubertiMy Documentst Yisual Studio 2005\Projects

Falders £ —

-.B [1':'| My Docurents ~ I";J Simple PC-BOT Application
() Awery TAB Templates

@ Ease Station True Type Fonks
My Music = )

@ My Pictures
I
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Open the Simple PC-BOT Application folder and see the project files and folders within.

&% C:\Documents and Settingsinschubert\My Documents\Visual Studio 2005\Projects\Simple PC-BOT Appl |Z |E|E|
File Edit Mew Favorites Tools  Help :,"
@ Back - _\_,J lﬁ: 7 ) Search ‘ EE" Folders =
Address |[ﬁ Ci\Dacuments and SettingsinschubertiMy Documents! visual Studio 2005)\Projects\Simple PC-BOT Application b | Go

3

| Folders e T g Simple PC-BOT Application.sin
[ Temp Faxes -~ "J Simple PC-BOT Application L Microsaft Yisual Studio Salution
= |

= h visual Studio 2005 Yersion: Yisual C# Express 2005

[ Backup Files - simple PC-BOT Application.sua
# |C3) Code Snippets = | Wisual Studio Solution User Op. .,

= 53 Projects Ly 11 KB
= |23 simple PC-BOT Application
= [5) Simple PC-BOT application
= (5 bin
I25) Debug
I3 Release
= [ obj
I Debug
) Release
h Properties
[C3) settings
[ Templates @

3 objects 11.4 KB :,', Iy Compuker

Step 18

Open the next ‘Simple PC-BOT Application’ folder and then the ‘bin’ folder. You will see a Debug
and Release folder.

@% C:\Documents and Settings\nschubert\My Documents\Wisual Studio 2005\Projects\Simple PC-BOT Appl |:||E| E|
File Edit Miew Faworites Tools  Help :,"

@ Back - _\_,J l?: /‘__\1 Search v

Address |E} ments and Settingsinschubertify Documents' visual Studio 2005 ProjectstSimple PC-BOT ApplicationSimple PC-BOT Applicationibin % | Go

Ht" Folders

Folders — S
() Temp Faxes ~ '—’J Debug "’J Release
= [£3) Wisual Studio 2005

[C3) Backup Files
# ) Code Snippets
= (3 Projects
= |2 Simple PC-BOT Application
= [£3) Simple PC-BOT Application
= 3 bin
|5 Debug
|5 Release
= (3 obj
1253 Debug
I0) Release
[ Properties
[23) Settings
(23) Templates 3

Z objects 0 bytes :} Iy Computer
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Step 19

Open the ‘Release’ folder and you will find the newly created Simple PC-BOT Application. Double

click it to view and use it.

@ C:\Documents and Settings\nschube

Eile

@Ba:k LA > |

Edit Wiew Favorites Tools Help

lj'-‘ /r\l Search

F[?‘ Folders

rt\My Documents\Visual Studio 2005\Projects\Simple PC-BOT Appl

Address ‘@ CihDocuments and SettingsinschubertiMy Documents|isual Studio Z005YProjects\Simple PC-BOT Application)Simple PC-BOT Applical ‘ G

Folders
12) Temp Faxes
= [ Yisual Studio 2005
IC5) Backup Files
I Code Snippets
= I3 Projects

x EE—
N PC-BOT Il I @l Simple PC-BOT Application.exe
o 1.0.0.0 WindowsApplication1
=5 PC-ROT Frontling Robotics

Simple PC-BOT Application.pdb
FDE File
ZZKEB

= ) Simple PC-BOT Application
1= 13 Simple PC-BOT Application
& (2 bin
() Debug
2 Release
= 13 obj
(3 Debug
() Release
1) Properties
15 Settings
I5) Templates

3 objects 1.28 MB j My Computer

Formi

EF‘C-BOT 914 | Open Conneck Calibrate |Reset Close |Status
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Same as with the sample applications included with the PC-BOT .NET components installed, you will
need to first click on ‘Open’ then ‘Connect’ before trying to drive your robot motors by clicking and
dragging the PC-BOT image.

Formi |Z| |§| rg|

EF‘C-BOT 914 | Open Conneck Calibrate |Reset Close |Status

Step 20
Open the PC-BOT Visual Studio Express sample projects in the menu bar by File = Open Project...

Go to C:\Program Files\White Box Robotics\White Box PC-BOT .NET Components for VS2005\
folder

Open Project

Look in: SampleCode] 3 - A i3 v Tools~
= (C)Distance
[_ ()Drive
Deskbop (DRoam
My Projects
My Computer
File: niamme: | w | O add ta solution o
] () Close Solution
Files of bype: | all Praject Files (%,sin;®, dsw ®.vom*, w0 J
———
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Step 21

Open any of the folders listed, so for example open the ‘Distance’ folder. Select the ‘Distance.sln’ file,

and click Open.

Open Project

X..

-

| [5) Distance

v@-maQ

Taols -

(C)bin

[ [Siobi
Bproperties
@Distance.csproj

My Projects

My Computer

| ) Addto Solution

File name: |
(%) Close Solution

Files of type: |AII Project Files (*.sln;*. dsw;* wow*, & |

Open

Cancel

B Distance - Microsoft Visual C# 2005 Express Edition

C-BOT 914 | Open  Connect  Calibrate |Raset Close |Status

Distance

“Welocity [mmds] I:l I:l
Distance [mm] |:|

[ e ] [

Stop ]

Ratate

Welocity [mmdz] l:l

File Edit ew Project Buld Debug Data Format  Tools  Window  Community  Help
R RE=" N IR PERA=N 4 ]
: s e et - 2 =
Ot | |2 & | | 7 +F b [ =2 a]] fad AT | oge = ; Hlal LT 25 | =2
}38 - Farmnl.resx Formi.Designer.cs - Formil.cs [Di
g
= o
§ ‘_a Solution 'Distance’ {1 project)

= [ Distance
=d| Properties
References

[+

-E-E-8

= ‘l_k__‘i Form1 . Designer.cs
B ‘1}.] Forml.resx
- ] Program.cs

| =] 50lution Explorer [ Class Yiew

Properties ~ 1 X
Rotate (de |
(deg] |:| Forml System.MWindows Forms, Form -
{2} Clockwise 3 Anticlockwise g
(Hame) Forml ~
A tEutts
[ Rotate ] [ Stop ccept ¢ jutton B {none)
AccessibleDescription e
Accessiblehlame
AccessibleRole Default
AllowDrop False
Type Time Message AutaScaleMods Font
B nformation  5/25/2007 121231 PM Messane contiol loaded Aukaseroll False
< AukoScrollMargin 0,0
ukoScrollMinSize 0,0 v
st g
Indicates the name used in code to identify the object.
Ready
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Step 22

Sometimes the Form tabs do not open automatically when the project is opened. Click on ‘Solution
Explorer’ in the top right part of the window and right click and open any of the Form1.cs and listed
files to open them.

- [ =5 Bl E -
|S|:|Iuti|:|n Explorer (Ckel+i, S]I|

Solution Explaorer - Solution 'Diskance' (1 pr... « @1 X

_=1£=| = E

J Solution 'Distance’ {1 project)

= _E Distance

=d| Properties

«d] References

....... i hin

(i obj

=] Forml.cs
*'-g Farral.Designet.cs
*'-g Farril.resy

<] Program.cs

+
+
+
+

L‘_ﬂSnlutiDn Explorer 'chlass =

In order to truly understand these sample applications the user will have to go through the
online tutorials from Microsoft for Visual Studio as well as the technical documents listed on the
White Box Robotics webpage.

http://msdn.microsoft.com/vstudio/express/beginner/
http://www.whiteboxrobotics.com/
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Controlling the PC-BOT using Real VNC
Step 1: Plug in the battery charger, monitor, keyboard and mouse into the robot and turn it ON.
Step 2: Plug in the wireless USB Network Adapter that came with the robot.
Step 3: Once Windows has loaded setup the wireless connection for use with your own router. If
possible assign a fixed IP address to the robot so that you will know which one to type in when using
Real VNC to remote desktop into it.
Step 4: Install the complete Real VNC application from

http://www.realvnc.com/products/free/4.1/download.html onto the robot computer.
During installation setup the VNC server with whatever settings and passwords you like.

Step 5: Once you know what IP address will be used, disconnect monitor, keyboard and mouse but
leave the battery charger attached until you actually want to drive the robot.

Step 6: Install the complete Real VNC application from
http://www.realvnc.com/products/free/4.1/download.html onto the controlling computer (your
computer). (The robot which already has the Real VNC application installed on it will act as a server
once the robot’s power is turned ON.)

Step 7: Go to ‘All Programs’ -> Real VNC -> VNC Viewer 4 -> Run VNC Viewer

VHC Viewer : Connection Details §|

n Server [192.168.2120 w

C Encrgption:

| #bout. || Opfions.. | [ Ok || Cancel |

Step 8: Choose ‘OK’ after selecting the correct IP Address (use the IP address of the wireless device
on the robot).

Step 9: You should see the windows desktop of the robot. You can run any of the applications keeping
in mind the delay when displayin graphics or video.

Step 10: Make sure the robot is in a safe place before proceeding with running applications that cause
the robot to drive.

NOTE: As environments and lighting can vary so much, we cannot guarantee
proper operation when the robot is moving autonomously. Care should be taken to
ensure its safety.
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Reference Documents and Web links for Microsoft Visual Studio and .NET

Microsoft Visual Studio Webpage:
http://msdn2.microsoft.com/en-us/vstudio/default.aspx

Microsoft Visual Studio Express (free version) Webpage
http://msdn.microsoft.com/vstudio/express/default.aspx

Microsoft Visual Studio Express tutorials and documentation
http://msdn.microsoft.com/vstudio/express/beginner/

White Box Robotics .NET Support section
http://www.whiteboxrobotics.com/PCBOTs/support_dotnet.html

Microsoft Robotics Studio webpage

Microsoft
ROBOTICS STUDIO

http://msdn2.microsoft.com/en-us/robotics/default.aspx

. Microsoft Visual Simulation Environment

File  Wiew Render Camera Physics Mode Help

File  Tools Help

Direct Input Device Remate Mode

Device: - fachine: |localhost
% 0 @ Pait 50001

; g Service Directary:
Buttons: O
Drive | Stop |
Differential Drive
otar: aff
Lag: 1]

Logging
[” Log Messages

—

© Copyright 2006-2007 White Box Robotics Inc. and Frontline Robotics Inc



