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Web-Controlled Boe-Bot

This document shows how to set up aweb-controlled Boe-Bot. This document is specific
to the hardware and software used at Parallax to set up this system, and is not a complete
discussion of internet control or wireless control in general.

The Boe-Bot can be controlled over the Internet. It is a standard Parallax Boe-Bot with a
wireless video camera and a wireless RF receiver mounted on it. The Boe-Bot can be
driven around from a web browser, and video of its surroundings seen in the web
browser. A screen shot of the web browser, with command entry and video output, is
shown below. In this shot, it seems the Boe-Bot has encountered a dog.

T§ Box-bot ¥mion, Paraliax, nc. - Feoressll Ingsmet Erprorm

B Bl e P [ pea

P rek - i o |8 S ek e e 3 - - - P
] bt st fecibot bl w B e
why -] =| [Peechetay - TP ol S Pd Rt - B werh Rt - ¥ onrvk - (TiHi -
Enlr Bt &l comimisds,
ey vk "
FFRS
Caimi kad List
F Faramrd
B Backoaerd
1L
. Right
5 Spin 360
T Tura 180
O i evad ol
Tk e coieolig 4 Boe-Bal with & cisnesa ol G
T moee the Boe-Bor enter bt of commanch, encing with 0"
For expanpie, 10 #iake the robal goforsed, forved e
Enber "FFL)", then chick: "Sobeat”
] Corw o L 3cnl e

Figure 1-1: Web browser view of web-controlled Boe-Bot
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OVERVIEW

An overview of the system is shown below.
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Figure 1-2: Overview of web-controlled Boe-Bot.

Internet control is achieved by installing Micro Webserv on a computer. Micro Webserv
is aweb server program specifically designed to interface with the BASIC stamp. Micro
Webserv receives the commands typed in any browser, and communicates them to a
BASIC Stamp. This Stamp then re-transmits the commands out to the Boe-Bot viaa RF
transmitter. The Boe-Bot receives the commands with its matching RF receiver, and
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executes the commands. The Boe-Bot is completely wireless, not tethered to the
computer, for maximum mobility.

To transmit images, a wireless video camera, transmitter, and receiver are set up as a
wireless web cam. Web cam software is used to transmit the image back to any web
browser.

PARTS LIST
Table 1-1: Parts List
Parallax Description Qty
Part #
27995 RF Receiver 1
27996 RF Transmitter 1
28102 BOE and BS2 1
28132 Complete Boe-Bot including BOE and BS2 1
N/A X-10 Wireless Video Camera, Transmitter, and 1
Receiver
N/A X-10 Camera Battery Pack 1
N/A X-10 VA110A Video to USB Adapter 1
N/A WebCam 32 web cam Software, Surveryor Corp | 1
27907 Micro WebhServ software, CSMicro Systems 1
Mounting plate, standoffs, etc.
FILES NEEDED
Table 1-2: Files Needed
Filename Location/Loaded into Description
Boe-Bot Mult Command.bs2 | Boe-Bot Stamp Program
Control via Web.bs2 BOE with RF Transmitter Stamp Program
webbot.html C:\MicroWebServiwww\http | Main Web Page
camera.html C:\MicroWebServiwww\http | Camera Image frame
mws_command6.html C:\MicroWebServiwww\http | Command entry frame
boe_bot_vision.gif C:\MicroWebServiwww\http | graphic

ACTIVITY #1: IDENTIFY COM PORT

V' Runthe BASIC Stamp Editor

\' From the menu, select Run | Identify

V' Note the COM port that the BASIC Stamp is using
For example, in Figure 1-3, the Stamp isusing COM 1
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V' Makeanoteof it. It will be needed when configuring Micro WebServ software

Identification

Port Status:

Fart: Device Type: I"-.-"ersil:un: IL-:uupbal:k: IEl:hl:u: I
CO1: |BASIC Stamp 2 w1 0 Yesz Yes

COM3I: |can't open port; inuze

Edit Port List | Befresh |

Figure 1-3: Identifying the COM Port

ACTIVITY #2: BUILD THE BOE-BOT RF RECEIVER CIRCUIT

Parts Required

(1) RF Receiver, Parallax part number 27995
(1) Boe-Bot

Building the RF Receiver Circuit

Plug the RF receiver into the breadboard on the Boe-Bot, as shown in Figure 1-3. One
side of the RF receiver is labeled. Place the RF receiver module into the breadboard so
the labeling is facing the BASIC Stamp.
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Figure 1-4

The RF Receiver
mounted on the Boe-
Bot

Wiring diagram follows
in next figure.

Wire the circuit as shown in Table 1-3 and Figure 1-5.

Table 1-3: Wiring the RF Receiver
RF Receiver BASIC Stamp
GND No connection
GND Vss
GND No connection
RXD P3
+5vDC Vdd
GND No connection

)

Rnard nf Fdiicatinn

Figure 1-5
Wiring Diagram for RF
Receiver

It is sufficient to wire
just one of the GND
pins.


mailto:stamptech@parallaxinc.com
http://www.stampsinclass.com

Page 8

ACTIVITY #3: PROGRAM THE BOE-BOT

V' Load the program named Boe- Bot Mult Command. bs2 into the BASIC Stamp
editor

Connect the serial cable to the Boe-Bot

Download the program into the Boe-Bot by selecting File | Run from the menu
Disconnect the serial cable

Place the Boe-Bot on the floor or somewhere where it can’t fall

2L 2 2 2

Program: Boe-Bot Mult Command.bs2

' Boe-Bot Mult Command. bs2
' This programcontrols a Boe-Bot equi pped with an RF receiver.

This programwaits for a string of commands to be sent to the RF
' receiver. The commands tell the Boe-Bot which direction to nove.
' Once received, the commands are carried out.

Expected format of command string is:
" XXXXXQ',
' where X is a conmand, and Q for Quit
' Maxi mum | ength of command |list is 20 conmands, including the "Q
' String nust end with a "Q'
Supported conmands:

' "F* - Forward
' "B" - Backward
' "R' - Right
! "L" - Left
' "S" - Spin_360
' "T" - Turn_180
Q- Quit

' Hardware Set up:
' Paral l ax RF Receiver Mdul e, Part Nunber 27995

' Revision History:

" Kris Magri 27 Nov 2002 Creat ed

" Kris Magri 21 Jan 2003 Added spin and turn command
' Formatted to new st andards
' Cl eaned up conment s
' {$STAMP BS2}

Max Commands CON 20 ' Maxi mum conmands in |ist
RxModul e CON 3 ' RF Receiver to pin P3
N2400 CON 17197 ' 2400 Baud for RF Receiver
RSer vo CON 12 ' Right servo notor pin P12
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LServo CON 13 ' Left servo nmotor pin P13

Expl anati on for size of commandLi st VAR Byt e( MaxComrands+1) :
Last element in array will be O (zero) to denote end of string.
' This is neccessary when using PBASIC s STR type formatter.
' Commands are stored in conmandLi st(0) thru commandLi st ( MaxCommands- 1),
and end-of-string marker is stored in commandLi st ( MaxConmands)

commandLi st VAR Byt e( MaxCommands+1) ' Array, holds command |i st
pul ses VAR Wor d
i ndex VAR Byt e
- [ Initialization J----------mmmmmm o
Initialize:

conmandLi st (MaxConmmands) = 0 ' place 0 as end-of-string

mar ker

Recei ve_Commands:
e
" * First, clear out the |list of commands
* This is necessary so the second, third, etc list of conmands
* is read cleanly

*/
FOR index = 0 to MaxCommands - 1

comandLi st (i ndex) =" " ' Set all to "space" character
NEXT
e

' * Read in list of commands from RF reciever
* Stop readi ng after MaxCommands bytes or stop at the "Q' character
*/

SERI N RxMbdul e, N2400, [STR conmandLi st\ MaxConmands\" Q']

VY
* This subroutine is here because of the need to cone back into the

' * FOR- NEXT Loop after junping out to a subroutine.

" * Atrick to GOSUB when PBASIC forces to GOTO

-y

Process_Commands:
FOR i ndex = 0 TO MaxCommands

GOSUB Move_Accordi ngly ' Trick to GOSUB when nust GOTO
NEXT
GOTO Recei ve_Conmands ' When done processing, read nore

Move_Accor di ngl y:
I F commandLi st (i ndex)
| F commandLi st (i ndex)
| F commandLi st (i ndex)

"F" THEN For war d ' PBASI C nust GOTO after IF
"B" THEN Backwar d
"R' THEN Ri ght
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"L" THEN Left

"S" THEN Spi n_360

"T" THEN Turn_180

"Q' THEN Quit " WII junp out of FOR-NEXT

I F commandLi st (i ndex)
| F commandLi st (i ndex)
I F commandLi st (i ndex)
|

F commandLi st (i ndex)
/*
* |f command is other than the above, return to FOR NEXT | oop

GOTO Exit_Navi gate

————— [ Subroutines J---------mmmmmm oo
For war d:
FOR pulses = 1 to 20
PULSOUT RServo, 500
PULSQUT LServo, 1000
PAUSE 20
NEXT
GOTO Exit_Navi gat e

Backwar d:

FOR pulses = 1 to 20
PULSOQUT RServo, 1000
PULSQUT LServo, 500
PAUSE 20

NEXT

GOTO Exit_Navi gat e

Ri ght :

FOR pulses = 1 to 10
PULSQUT LServo, 1000
PULSOQUT RServo, 1000
PAUSE 20

NEXT

GOTO Exit_Navi gat e

Left:

FOR pulses = 1 to 10
PULSQUT LServo, 500
PULSOUT RServo, 500
PAUSE 20

NEXT

GOTO Exit_Navi gat e

Spi n_360:

FOR pul ses = 1 to 400
PULSOUT LServo, 600
PULSOUT RServo, 600
PAUSE 20

NEXT

GOTO Exit_Navi gate

10
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Turn_180:

FOR pulses = 1 to 200
PULSQUT LServo, 600
PULSQUT RServo, 600
PAUSE 20

NEXT

GOTO Exit_Navi gate

Exi t _Navi gat e:
RETURN

Quit:
GOTO Recei ve_Conmmands

ACTIVITY #4: BUILD THE RF TRANSMITTER CIRCUIT

Parts Required

()RF Transmitter, Parallax part number 27996
(1) Board of Education with BS2

Building the RF Transmitter Circuit

Use a separate Board of Education for the RF transmitter. Plug the RF transmitter into
the breadboard on the BOE. One side of the RF transmitter is labeled. Place the RF
transmitter module into the breadboard so the labeling faces the BASIC Stamp.

Powercell
Alkaline Battery

Figure 1-6

The RF Transmitter
mounted on a Board of
Education.

{  Wiring diagram follows
in next figure.

Board of Educaliol

R

11


mailto:stamptech@parallaxinc.com
http://www.stampsinclass.com
mailto:stamptech@parallaxinc.com
http://www.stampsinclass.com

Page 12

Wire the circuit as shown in Table 1-4 and Figure 1-7.

Table 1-4: Wiring the RF Transmitter
RF Transmitter BASIC Stamp
GND Vss
TXD P3
+5vVDC Vdd
GND No connection

Figure 1-7
Wiring Diagram for RF
Transmitter

It is sufficient to wire
just one of the GND
pins.

OooOooooow
ooooooo
ooooooo
ooooooo

oard of Educatio

www. stampsinclass.com
(916) 624-8333 ©2000

vy]

ACTIVITY #5: PROGRAM THE BOE

Load the program named Cont rol vi a Wb. bs2 into the BASIC Stamp editor
Connect the seria cable to the BOE

Download the program into the Boe-Bot by selecting File | Run from the menu
Leave the serial cable connected. It must be connected to communicate with
Micro WebServ.

<L 2 2 2

Program: Control via Web.bs2

' Control via Wb. bs2
Thi s program accepts commands from a web page and sends the commands out
via an RF transmitter.

12
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' Uses Mcro WebServ (MAB).
' Web Page Set up:
There is a web page with a text input box.
' Users type a |list of conmands in the text input box.
' MAB sends the |ist of conmands out the serial port, to this program
' This program sends the entire |ist of commands out via an RF transmitter.

' Conmands are expected in the follow ng format:

' " OKXXXQ

' Wiere "X' is a character representing a Boe-Bot notion,
"Q marks the end of the command |i st,

' "I'" is generated by MAB,

' Max length of list is MaxConmands + 1 chars,

" including the "I'"

' Hardware Set up:
' Parallax RF Transmitter Mdule, Part Nunber 27996

' Revision History

' Ken G acey April 2002 Creat ed

" Kris Magri 21 Jan 2003 Changed for nultiple cnds
' Renmoved har d- coded Pagel D
' Formatted to new standards
' {$STAMP BS2}

TxModul e CON 3 " RF transmitter nodul e
' wired to Stanp pin P3
serial Pin CON 16 ' Serial port receive pin
Max Conmands CON 21 ' Maxi mum commands in |ist
" o0 4 "1n
N2400 CON 17197 ' 2400 Baud for Tx Modul e
N9600 CON 16468 ' 9600 Baud for serial Pin
commandLi st VAR Byt e( MaxCommrands+1) " list of conmands
Request | D VAR BYTE ' McroWbServ Request |D
Pagel D VAR BYTE ' McroWbServ Page | D
————— [ Initialization J--------c-mmmmm -
Initialize:
LOW TxModul e " Initialize transmtter
conmandLi st (MaxConmmands) = 0 ' Set last char to 0, reqd
' for PBASIC STR formatter
B [ Main ROUtinNe J------mmmmmm o

MI\S wi Il send Request!| D and Pagel D of the web page requested
SERI N serial Pi n, N9600, [DEC Request| D, DEC Pagel D]
PAUSE 20

13
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MAB t hen sends the conmand, term nated by an excl amation nark
SERI N serial Pi n, N9600, 2000, Ti meCQut, [STR commandLi st\ MaxCommands\"!"]

' put 0 as end-of-string nmarker
comandLi st (MaxConmands) = 0

PAUSE 100

' Send the command out the RF Transmitter nodul e
SERQUT TxModul e, N2400, [ STR commandLi st]

' Confirmreceipt to MAB. MAB expects to receive Pagel D.
SEROUT 16, N9600, ["mws_filel D=", DEC Pagel D, CR]

GOTO Mai n

- [ Subroutines J---------------omm -
I f command not received, send nmessage to MAS

Ti meCut :
SERQUT seri al Pin, N9600, ["mns_status=No Conmand Sent", CR]

GOTO Mai n

ACTIVITY #6: INSTALL MICRO WEBSERV

When you install Micro WebServ on your computer, your computer has the capability to
act as a web server. Hereafter, when this document refers to “the web server”, it is
referring to your computer, running the Micro WebServ program. Micro Webserv is
specifically designed to work with the BASIC Stamp.

Downloading the Software

The software can be downloaded from either the Parallax or CSMicro Sytems company
websites. On the Parallax website, Micro WebServ can be found under Products, RF and
Communication. The direct link is below:

http://www.parallax.com/detail .asp?product_id=27907

At CSMicro Systems, Micro WebServ can be downloaded from:

http://www.csmicrosystems.com/microwebserv/index.html

14
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Installing Micro WebServ

Accept the defaults for program installation.

Registering Micro WebServ

Start the Micro WebServ program. |If you have not registered the software, the splash
screen has a button labeled “Evaluation Copy”. Click on “Evaluation Copy”. The
program will start, and a small icon will appear in the Windows taskbar, down where the
clock usually appears. Right click on this icon, and a menu will appear. Select
Registration Code from the menu, and a window will pop up. Enter your serial number
and registration code.

MicroWebServ BSE Registerad. Thank You. E|

M arne:

|I<F=|5 MaGRI

Exit

LCoarmpany Mame:

PARALLAK, INC. Help

il

Serial Hurmber:

|PAFALLAR 2]

Registration Code;
I

Figure 1-8: Micro WebServ Registration Window

Configuring Micro WebServ

\' Enter the COM Port
Under the Configuration tab, enter the COM port that the Stamp is using. This
was identified in Activity #1.

15
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V' Noteyour IP address
Make a note of the IP address shown. Thisis the IP address of your web server.
Others will need this IP to connect to your web server. The IP address will bein
the form of four numbers separated by periods. In the screen shot below, the IP
addressis 10.10.10.104.

& MicroWebServ Version 0. 18 Build: 5 M=
Status | Acceze Log | Configuration | Mewse | Chat |

Prxl: | 5] |

Home Dirsctory: |

Sereer Mame: | T

IP Addiess 10010100704
witisnck Inho: “winGock 20

Winzock Ststus: Funming

Stop S erver | Skt Home Fage |

| HW%'5 Server Setup . ETP Server Setup | Remote Admin Access |

o ITAt i G [:EIE:T-H"“ 2000 C5Micin SEm:

Figure 1-9: Micro WebServ Configuration Tab

Place Files into Micro WebServ Directory

Copy four filesinto the following folder:
M cr oWebSer vl ww\ htt p

The root directory for Micro Webserv is either C:\ M crowebserv or C:\ Program
Fi | es\ M crowebser v, depending on where Micro WebServ was installed, so the full
path will be one of the following:

16
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C.\Program Fi | es\ M cr oWebSer v\ wwh htt p
C:\M croWebSer vi ww\ htt p

Table 1-5: Files for Micro Webserv
Filename Description
webbot.html Main Web Page
camera.html Camera Image frame
mws_command6.html | Command entry frame
boe_bot_vision.gif graphic

Edit camera.html

The camera.html program must be edited and the IP addressinside it changed.
V' Open the camera.html program using an editor such as Notepad
V' Change the IP address to be the | P address of the web server.
V' TheIP address appears in two places — be sure to change both of them.

B camera_himl - Notepad
File Edit Format View Help

<!DOCTYFE HTML PUBLIC "—//wW3C//DTD HTML 4.0 Transitional //EN"=
<HTML:=
<HEAD-
<TITLE=Rohot Wiews/TITLE®
~META HTTP-EQUIV-"refresh” content-"240">
</HEAD>

<BUDY>

<CENTER>

<img_ src="boe_bot_vision.gif" width=450 height=100>

<applet width="320" height="240" code="IavaCamPush.class"

archive="JavacamPush. jar" codebase-"http://E 8882 /applet,/ "=
<param name="cabbase" value="JavaCamPush.cab >
<param name="uRL" value="hitp:// 10.10.10.1153:5888">

</applet>

</CENTER>

<P

“<HR>

Tou are controlling a Boe-bDot with a canera mounted on it.<br=

ToO move The Boe-BOT, enter a 11st of commands, ending with "g" <br>

For exampla, to make the robot go forward, forward, left =br>

Erter "FFLD". then click "submit'<br>

< /BODY < /HTML>

Figure 1-10: Editing the camera.html file

17
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ACTIVITY #7: HOOK UP X-10 EQUIPMENT

Hook up the X-10 equipment as shown in the X-10 documentation. The main points are:
V' Plug the battery pack into the camera
V' Plug the power supply into the video transmitter
V' Plug the VA-110A video to USB adapter into the video transmitter
v DO NOT plug the VA-110A into the USB port yet!

ACTIVITY #8: INSTALL X-RAY VISION SOFTWARE

Download the X-Ray vision software from www.x10.com.

Installing the X-Ray Vision software will load the necessary drivers for the X-10 camera.
Follow the instructions and good luck! The most important thing is:

Don’t plug the equipment into the USB port until instructed to do so by the installation
program.

ACTIVITY #9: INSTALL WEBCAM32

Downloading WebCam32

A 10-day evaduation verson of WebCam32 can be downloaded from
www.webcam32.com
Accept the defaults for installation.

Configuring WebCam32

\' From the WebCam32 menu, select File | Preferences
\' Double Click on TCP/IP
V' TCP/IP Features

0 Check Applet Enabled

0 Check Server Push Enabled

18
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Server Push
Adrnit
- Dialup
H- FTP
- WehCamSatibuo Cam
- Device
+- Image
|- Muotilication

H- Capiure

- Carrera Cycler

- RCM

- Audio

- Chal

- Display/Password Controls
- Diebug

Figure 1-11: WebCam32 TCP/IP Features

V' TCP/IP Server Push
0 Enter zerofor all three parameters
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Preferences. E|
- TCPAP TLCPAP S erver Push

Fealures Masimum push interval |0 Secands
C Masmum push z2= (] F.B ykzz
Frarne celay 0 mSecs

WeblamSatisuta Cam
Device

T

Image

+ Netilicabion

Capturs

Camera Cycler

AW

Audo

Chat

Daplay/F azzword Conlrok
Debg

T

Cancel

Figure 1-12: WebCam32 TCP/IP Server Push

Testing the camera with WebCam 32

V' From the WebCam32 menu, select Window | Preview
\' The cameraimage will be shown in awindow
V' Close the window after verifying the camera is working

ACTIVITY #10: START MICRO WEBSERV

\' Launch the MicrowebServ program

V' Turn on the BOE with the transmitter and check it is plugged into the serial port.
V' Click on the “Start Server” button.

V' Micro WebServ is now running

ACTIVITY #11: START WEBCAM32

V' Launch WebCam32. It may take awhile to load.
V' WebCam32 is now ready

20
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ACTIVITY #12: CONTROL BOE-BOT FROM WEBSERVER MACHINE
Thiswill serveto test the system locally, from the computer running Micro WebServ.

\' On the computer running Micro WebServ, open an Internet Browser such as
Microsoft Explorer or Netscape Navigator

Enter http://localhost/webbot.html

The page will show in the browser and you can send commands to the Boe-Bot

If you receive a “Device not ready” error, the BOE is not connected to the serial
cable, or is not turned on

<L 2 <2

ACTIVITY #13: CONTROL BOE-BOT FROM OTHER BROWSERS

The final result is to control the Boe-Bot from any browser. It is much harder to control
the Boe-Bot when it cannot be seen in person.

Obtain the IP address of the computer running Micro WebServ

Open an Internet Browser such as Microsoft Explorer or Netscape Navigator
Enter http://| PAddress/webbot.html, substituting the correct IP address

The page will show in the browser and you can send commands to the Boe-Bot

If you receive a “Device not ready” error, the BOE is not connected to the serial
cable, is not turned on, or ancther browser is accessing the Boe-Bot at the same
time.

<L 2 2 2 2

ACTIVITY #14: REACHING YOUR BOE-BOT

There can be various problem which prevent others from accessing your web-controlled
Boe-Bot. Problemsinvolve IP address resolution, firewalls, routers, LANS, WANS, and
other networking issues. While most of these problems are beyond the scope of this
document, here is a quick note about |P addresses.

Which IP? LAN vs Internet |IP Addresses

In general, all IP addresses on the Internet are unique. However, certain blocks of
addresses are set aside for use in Local Area Networks (LANS). These IP addresses are
meaningful only on the local LAN, and are meaningless on the Internet, outside the LAN.
If people inside your LAN can see your Boe-Bot, but people outside cannot, you are
probably using the local LAN IP. Overcoming this problem may require the services of
your network administrator.
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Table 1-6: LAN-only IP addresses

From To
Range 1 10.0.0.0 10.255.255.255
Range 2 172.16.0.0 172.31.255.255
Range 3 192.168.0.0 192.168.255.255




