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1. INTRODUCTION

The CMUcam3 is an ARM7TDMI based fully programmable embedded computer vision
sensor. The main processor is the Philips LPC2106 connected to an Omnivision CMOS
camera sensor module. Custom C code can be developed for the CMUcam3 using a port

of the GNU toolchain along with a set of open source libraries and example programs.
Executables can be pashed onto the board using the serial port with no external downloading
hardware required.

The development guide will step through how to install:

s Cygwin

- Make

- Subversion
s ARM gcc

s LPC210x FLASH Utility

We describe the process of powering up the CMUcam3, making a new project, compiling the
new project and downloading a yrmware image to the board.

* Camera Properties Depend on Camera Module
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2. INSTALLING DEVELOPMENT TOOLS

In order to compile and download code to the CMUcam3 in Windows you will need the
following software:

s Cygwin

- Make

- Subversion
s ARM gcc

s LPC210x FLASH Utility
s CMUcam3 Frame Grab Utility (using .NET runtime v2.0 or greater)

Cygwin

Cygwin is a Linux-like environment for Windows. It provides you with a shell and many familiar
Linux tools like imakeo which you will use to compile CMUcam3 code. If you are using Linux,
most of these tools are already standard on your system.

First, download the Cygwin installer from:
http://www.cygwin.com/
(Installer: http://www.cygwin.com/setup.exe )

Cyewin Setup - Choose Installation Type

Choosze A Download Source
Chooze whether toinztall or download fram the intermet, or install from files in g
a local directony.

Select Install
From Internet @

ztall from Internet
downloaded files will be kept for future re-use]

() Download Withaut Installing

) Install from Local Directory

Click Next

Cancel
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Cygwin Setup - Choose Installation Directory B'E' E'
Select Root Install Directory
Select the directory where you want to install Cugwin, Alzo chooze a few E
inztallation parameters.
F oot Directony
| ! Browsze...
[ztall For Drefault Text File Tope
%) &0l Uzers (RECOMMENDED) (%) Uniix / binary (RECOMMEMDED)
Cyowine will be awvailable to all users of Mo line franzlation done; all files opened
the svstem. MOTE: Thiz iz required if if binary mode. Files on disk will have
you wizh bo un services like szhd, et LF line endingsz.
3 Just Me (D05 /et
Cyowir will only be available ta the Line endings will be translated from Lnix
curent wzer. Only select this if you lack [LF1ta DOS [CR-LF] on write and vice
Adrmin. privileges or you have specific wErza on read.
needs. Fead more about file modes. .
¢ Back ‘@’ [ Cancel

Cygwin Setup - Select Connection Type F;HE|E|

Select Your Internet Connection C
-

Setup needs to know how wou want it ko connect to the intermet. Chooze
the appropriate zettings below.

(%) Direct Connection
{7 Use IES Settings
{3 Use HTTP/FTF Prosy:

Prowy Host |

Part i - i

« Back l@ Cancel

Installing Tools 3




Carnegie Mellon University Preliminary Datasheet

Embedded Vision Processor CMUcam3

Cygwin Sefup - Choose Download Site(s)

Choose A Download Site
C

Choosze a site from thig list, or add pour own sites to the list

Axallable Download Sites:

httpe & ftpouni-kL de

http: A #ftp.univie. ac. at

http: & fanu. kook.el.arg
http: & fkambing. vlzm. org
http:/ Ainus.rz. rubr-uni-bochum, de
httped fmirrar. averse. net

httpe# fmirrar. calvin, edu
http:/dmirror. cpec.ucalgam. ca
httpe A fmirrar. mcz. anl. gow

http: A dmirror. pacific. net. au
http:/ frnirrars. dotarc. org

|*

i http:.-".-"mirru:u[?.?lirxs_it:n?:dk v

bt Ao

Uzer URL: | | [ Add ]

Pick a mirror that you will use to download the rest of the cygwin software.
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Cygwin Setup - Select Packages

Select Packages 2

Select packages to install

O keep Py &Cur O

Ful

P

Mew E. 5. Categories Size Package
&% Skip nfa  nfa Web 330k links: Text mode web browser
3 4¥1.97 [0 Base 14k login: Sign onto a system
£¥ Skip nin i wieb 1,465k  lurw: Text-mode wiw Browser
nja  nfa Interpreters 110k md: GMU implementation of the traditional Unix macro processar,
[0 Dewel 281k make: The GHU version of the 'make’ utility
[J Base. Doc. System 128k man: Man, apiopos and whatiz
& Skip nfa nla Math 89k mathomatic: Computer Algebra Spstem
¥ Skip nin o Editors, Shells, til: 485k mc: Midnight Commander visual shel
4% Skip nja  nfa  Libs 174k mhash: Library of hash algarithms
&% Skip nia  nfa Editors 2,332  mined: Powerful text editor with extensive Unicode and CJIK support.
£¥Skip nia nfa Minguw 304k mingw-bzipZ: [mingw version] of bzip2, a high-quality block-zorting file compressor
&% Skip nfa na Mingw 27k mingw-libbz2_1: [mingw version) shared libraries for baip2 [runtime]
£ Skip nin . Devel Libs 214k mingw-runtime; MinGw Runtime
4% Skip nfa nla Mingw 74k mingw-zlib: [mingw version) of the zlib compression and decompression library
&% Skip nia nfn Libs 22k minires: & simple synchronous non caching stub resalver.
£¥ Skip nin  nfa Devel, Liby 24k minires-devel: Development tools to build programs using minires.
4¥ 153 [0 Devel 14k mktemp: Allows salte temp file/dir creation from shel scripts
¥ Skip nia nia Dewel 2478k monotone: Free distibuted wversion contral system
&% Skip nja nfa Teut 18k mare: & primitive pager
&% Skip nin o Ltils 12k mt: Magnetic Tape manipulation utility
4% Skip nfa nia Dewvel 35k mtd: Utilities for dealing with flash memary technolagy devices [mid)
&% Skip nfa nfa Mail 951k mutt: & text mode mail user agent [MUA)
¥ Skip nia n ket Web 330k naim: Console &1M. IC0. IRC, and Lily client
&% Skip nfa  nia Editors 202k nana: & pico clane text editar with extensions
£¥ Skip nia  na Devel BBOE  nazm: The Metwide Azzembler
4% Skip nja nfa Met 288k ncftp: Animproved FTP client
£¥5.4-4 [0 Base. Libs 342k ncurses: Libraries for terminal handing [main package]
&% Skip nia na Libs 119k ncurzes-demo; Demonstration programs for nourses w
Hide obsolete and administrative packages 4

[ < Back @ Cancel

1) Maximize the Window
2) Click on fiViewo Full to see a list of all packages in alphabetical order.

3) Click on fiskipo so that it changes into a version number to select a software package to
install. Install the following extra packages:

make
subversion
open-ssl
4) Click fiNexto to install. This may take about 10 minutes on a fast internet connection.

Continue clicking on next until the installation is complete.
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GNU ARM GCC

The compiler choice is left up to the hal. This allows different hardware platforms to use
different compilers.

Currently, the only supported hal is filpc2106-cmucam30, which uses a version of GCC
optimized for the ARM processor. To build using this hal, youill need the arm-none-eabi-* style
GCC tools from CodeSourcery. These can be acquired here:

http://www.codesourcery.com/gnu_toolchains/arm/download.html

Get the iEABI0 or fiBare Metalo target.

SN ToolcHAINE

OVERVIEW FAD DOWNLDADS

Mailing Lists Select Package

ZoAnnouncements

L. THd

< i i 53 Y . :
’ feEEaleh The systern on which vou will run the CodeSourcery GRU Toolchain,

& 1832 Windows
O 1832 GNUALinux
O sparc solaris
'-:::' Source

CRCT e Y ot B Py
Ty e

'Ir.’-.'i‘-.i'.---:-_-\.':\‘
AR L] B

The systern an which the prograrms vou build will run,

x
O Symbiands

Installation

CodeSourcery's Windows packages use standard windows installation packages,
package, vou can double-click on the file to start the interactive installation progr

on GRUALInux and Solaris, download the package and then run the following com
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Once you have downloaded the installer, double click on it and follow the rest of the on-screen
instructions to ynish the installation. If in doubt, select the default options.

If you feel like using a different compiler, simply change the

variables in hal/lpc2106-cmucam3/defs.mk to something else. A popular
thing to change is COMPILER_PREFIX, in case you have a custom compiler
built under a different name.

5 Setup - Sourcery G++ for ARM

Welcome to the Sourcery G++ for
ARM Setup Wizard

Thiz will install CodeSourcery Souwrcem G++ for ARM 200532
OF JOUr compter.

It iz recommended that vou close all ather applications before
continuing.

Click Mest to continue, or Cancel ta exit Setup.

‘MD [ Cancel
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