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1 Introduction

POB-Basic is a set of tools for programming, loading and controlling the POBEYE module in
Basic language. This tool is made of 6 modules:

[ e/

POB-Project | poB-Compler | POB-Losder | POB-BRman | POB-Pattern | POB-Termingl |

FE 'C H'N © L O G Y
Project
Mew[Open project: | |
Settings
GNUPath: | CAGNUARMILR,
Coen port: SO "'I About, .,
Lo iwiredoe

POB-TOOLS: Allows managing an application project.
POB-Compiler: Enables one-click source file compilation.
POB-Loader: Uploads an application to the POBEYE module.
POB-Bitmap: Produces picture library for the POB-LCD128.
POB-Pattern: Creates a pattern dictionary.

POB-Terminal: Helps debugging your application with the serial port.
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2 POB-Basic installation

On the CD supplied with POBEYE module, you will find these two files.
» [nstallation of the GNUARM compiler
The file «bu-2.15_gcc-3.4.1-c-c++-java_nl-1.12.0_gi-6.0.exe » is the GNUARM

compiler. POB-Basic uses this compiler to create your application.
To install the GNUARM compiler, simply double-click on the file.

5 Setup - GNUARM =1 5 Setup - GNUARM
License Agreement
Welcome to the GNUARM Setup = ) ) )
x5 lease read the following important information before continuing.
Wizard
This will install GNUARM 3.4.1 on your computer. Please read the following License Agreement. You must accept the tems of this

agreement before continuing with the installstion

It is recommended that you close all other applications before

continuing. GNU GEMNERAL PUBLIC LICENSE ~

Wersion 2, June 1551
Click Next to continue, or Cancel to exit Setup.
Copyright (C) 19839, 1991 Free Software Foundation, Inc

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document. but changing it is not allowed.

Preamble
The licenses for most software are designed to take away your

(%) | accept the agresment
() | do not accept the agreemert

< Back ” Mext > ] [ Cancel

GNUARM introduction and software license: GNU GPL

= 3 < | —
fie Setup - GNUARM | 5! Setup - GNUARM E]|E|@

Select Destination Location ol
Where should GNUARM be installed? : o
bk b CHae Which components should be installed?

Select the componerts you want to install; clear the components you do not wart to

-J Setup will ingtall GNUARM into the following folder.
install. Click Mext when you are ready to continue.
To continue, click MNext. If you would like to select a different folder, click Browse. FuII o .,
IC:\Program Fiies\ GNUARM| | [ Erowse.. | [ e 77018 A
: i 97MB ||
Mo Fast Multiplier 5.8MB
ARM-THUMB Interworking 58MB—|
THUMB 189 MB
THUMB Libraries 3,5 MB
ARM-THUMB Interworking 9.5 MB
Floating Point Unit 29,0 MB |
[#] FPU Libraries 9.7 MB |
At least 62,3 MB of fres disk space is required. Current selection requires at least 218,9 MB of disk space.
< Back " Next > ] [ Cancel [ < Back ” Next > ] [ Cancel

Install repertory and software options (leave everything ticked)
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5 Setup - GNUARM

5 Setup - GNUARM

Select Start Menu Folder

Select Additional Tasks
Where should Setup place the program’s shortcuts 7

Which additional tasks should be peformed? ( "
i § 5 . X Select the additional tasks you would like Setup to perform while instaling GNUARM,
Setup will create the program’s shortcuts in the following Start Menu folder. then click Mext.

Additional icons:

S : e

IGNUARM | i ] O & a desktop icon
: Cygwin options:

Install Cygwin DLLs

To continue, click Mext. ff you would like to select a different folder, click Browse.

< Back ” MNext ][ Cancel

< Back ” MNext > ][ Cancel

Start Menu and options: Deselect 'Create a desktop icon' and leave ‘Install Cygwin DLLs’

1) Setup - GNUARM

5 Setup - GNUARM
Ready to Install

Installing
Setup is now ready to begin installing GNUARM on your computer.

Please wait while Setup installs GNUARM on your computer.

Click Install to continue with the installation, or click Back f you want to review or Extracting files...
change any settings. C:\Program Files\GNUARMbin'tci84.di
| Destination location:

C:\Program Files"GNUARM

ESetl.lp type:
Full installation '

| Selected components:
Little Endian
LE Libraries
Mo Fast Multiplier
ARM-THUME Interworking
THUMB
THUMB Libraries

[ « Back ” Install ][ Cancel ]

Cancel

Summary of the components that will be installed and install begin

= Setup - GNUARM =

Completing the GNUARM Setup
Wizard

Setup has finished installing GNUARM on your computer. The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

Add the executables dirsctory to the PATH varizble
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= |nstallation POB-Basic

Click on « pobbasic_setup.exe » to install POB-Basic. Follow the instructions for setup.

12 nstal . =1l il

Bienvenue dans I'assistant Dossier de destination
d'installation de POB-Java 08 POB-Java doitil &tre installé 7

Cet asslslant_ wa vous guider dans lnstallation de POB-Java 1.0 .
sur votre ordinataur. —‘J L'asgistant va installer POB-lava dans le dossier suivant.

Il est recommande de fermer toutes les applications actives

avant de continuer. Pour continuer. appuyez sur Suivant. 5i vous souhaitez chaisir un dossier différent.
appuyez sur Parcourr,

Appuyez sur Suivant pour continuer ou sur Annuler pour

abandanner linstallation Parcour. |

Le programme requiert au moins 3.8 Mo d'espace disgue disponible.

Annuler = =
<Erecedent| Suivant > I Annuler

]'.r% Installation - POB-Java ;

Installation en cours
Yeuillez patienter pendant gue l'assistant installe POB-Java sur voltre ardinateur.

Extraction des fichiers...
C:APOB-Javahpobjava exe

]
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3 POB-Basic Configuration

e
POE-Project | poB-Compler | POB-Losder | POB-BEmap | POB-Pattern | POB-Termina |
TECHNOLOGY
1 .NmJ'Omnnmiau:
[ Settings
2 o
3 || compat: etz x| Avout... |
o Liof wardow
Clexrlog | Exit

= 1 Manage a project application

POB-Basic is used to manage a project application for the POB-EYE module.

The “new/open project’ button allows the creation of a new project or opens an existing
project. You must type the name of the new project or select an existing project (extension
.pobbasic).
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= 2 Path to use the GNUARM compiler

: T 7| x
You must click on the ‘bin’ directory of GNUARM. e e _ e
If you have installed it using the default settings, the = <" f=bndresem has il i csted
default path is: e
C:\Program Files\GNUARM\bin =
EI"_} Mes documents ]
=- ; Paste de travai _|
| g POB_TECHMOLOGY (C:)
%) CD_DEL
Documents and Settings
eclipse
GMUARRM
i)y arm-elf
ool |
Ok I Annuler |
= 3 Select the serial port
Corm pork: ICOMI 'l
Choose the port number on which POBEYE is connected to your lcoms_|

computer.

|'L0g window
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4 POB-Basic page

4.1 POB-Compiler

POB-EYE module is programmed in the Basic language. The POB-Compiler will create an

application written in Basic for the POB-EYE module. To create an application, follow the 4
following steps:

W FOB-Basic _|"'|_':_*.'|
POB-Project  POB-Compler | POB-Losder | POB-BEmap | POB-Pattern | PO8-Terminal |

. 3
FTEE € H N O L O G Y

1 Fillenaene cutput: J {POE_BASICI\Examples | exampled|test, hec

1 Basic file
SPOB_BASICE camples | mcample1Exampled. bas

2 :ma;m:fu| Remove afie | ]

3

4 L.._,r_mm .‘. \ J

Thest cormpdiation is launched phease wak ...
created ressources file with 10 bitmap and 7 pattern,

-« SA\PCE_BASICYExaenpleshexampied hesk by 5 successfuly created |

1 — Naming your application:

Click on « Filename output »: a dialog box will be displayed to set the name of your
application (.hex extension).

If the file already exists, you only have to select it.
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2 - Adding files to be compiled:

You have to choose the list of source files that will be compiled. To add a file, click on the
« Add a basic file » button. A dialog box appears and allows you to choose the file that you want
to add.
If you want to delete a file from the list, use the « Remove a file» button.

3 - Compiling:

Click on the « Compile » button to launch the compilation of your application. During the
compilation, you will see traces being displayed in the window called « Log window». Some
“‘warning” or “error” messages may appear.

Liog wirsdow

The compalation is Bunched plesse wak ...

= S\FOB_BASIC\Examplestocampleditest hex is successfuly created 1 ]

Clear log ez |

The last line that you will see appearing in the console will tell you if the application was

successfully compiled. If the message «... is successfully created!!! » appears, your
application is ready to be used in the POBEYE module.
If the compilation process failed, the message « ...is not created » appears. You will then

need to correct your application in relation to the message from the compiler.

Remarks:

The compilation includes the graphics and pattern resources. Before compiling, graphics
or pattern resources must be created in POB-Bitmap/POB-Pattern if your application needs
these resources.
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4.2 POB-Loader

POB-Loader module is used to load a program (create in the previous module, Pob-
compiler) in the POBEYE memory.
Two steps are necessary to load a program:

Sz

ponrosc | $06-Conplr [POBLostr | po ok | Pos-#att | oot |

TECHNOLOGY

| Flename to upload: (P08 _BASIC|Examplestexampled|test, hex
1
2 -

Lo windom

The compdation is lwunched phease wak ...
created ressources file with 10 bitmap and 7 patbern,

-« S:\POE_BASICIExaenplestexampled best b 5 successfuly created |

1 - Selecting an application:

Click on « Filename to upload » to choose the application.
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2 — Program uploads:

Remark: Before loading a program, POBEYE module must be on, in “programming” mode and
link to your computer by the serial cable.

Prepar/nq POBEYE module:
POBEYE module must be link to
your computer: see chapter 1.9 of
pob-technology documentation.

- POBEYE module must be in
“programming” mode: see chapter
1.3 of pob-technology
documentation.

To load a program, click on the “Upload” button. If the loading proceeds correctly, you
should see the progress bar changing.

If this does not work, an error message will appear. You will have to follow the instructions
to solve the problem. If the problem persists, do not hesitate to contact the POB-
Technology support: support@pob-technology.com

Remark: If the modules are already on, simply switch to programming mode the switch
“programming/execution” and press the reset button.

Bouton reset

—— e

] Interrupteur en position programmation (a gauche) |
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4.3 POB-Bitmap

POB-Bitmap generates graphic resources for the POB-LCD128. POB-LCD allows, for
example, real time visualization of what the camera sees or to act as a user interface.

The graphics resources can be displayed using the library supplied with the basic library.
The graphic functions can manage images transparency to carry out the superposition of
images on the LCD screen.

Images are displayed using the « DrawBMP » function:

LCD Screen

X x

"y

K ’ /'I'
rd

—

P g -

O

DrawBMP({ Screen id X Y, 1)

This function needs screen id, x y coordinates and bitmap number.
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= Graphic resources generation:

el
PO8-Project | POB-Compler | POB-Loader FOB-BEma0 | POB-Pattem | POB-Termnal |
|~ Btmap
5:\POBE_BASIC\Examples)exampledibiimap|2_king,bmp 3

5/ \POB_BASIC|Examples|ex ample|bimap|3_tower bmp
S:\POE_BASIC|Examplest s smpledibimap|4_trafle_bmp
5/ \POB BASIC|Examples)sampled|bimap]s triande binp

POE BASICIE

<} CHEcamiples) o amg & circls, bro
SIPOE_BASIC\Examples!example4|biimap!?_fleche. bnp
S \POB_BASIC|Ecamplesi s smpledibirnap|a_frame. binp
s EASICIEx e \9_litle_franme. berp

: Add a BMP l I!maBﬂPI

Wickh 315 Height :15

Lo winwdonsi

The compdation ts Launched phease wak ..
created ressources file with 10 bitmap and 7 pattern,

3> S:\POE_BASICIExamplesiexampledibest b s succassiuly craated 1

1 — Manage images:

To add or remove an image, press the “Add Bmp” or “Remove Bmp” button.

Remark: The images put in the library must respect the following format: Bitmap 256
colors, maximum size of 256 per 256 pixels.

POB-Bitmap uses 3 colors to draw the graphic resources:
- Black: black pixel is drawing on the LCD.
- White: white pixel is drawing on the LCD.
- Green (Red 0, green 255, Blue 0): transparency color (allow stack
images).
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= About transparency:

Definition of transparency color:
This color allows a pixel the possibility of not taking shape. Thus, by this means, one
keeps what is already drawn.

For example, take’s 2 images:

If you draw the triangle on the circle without the management of the color transparency,
here is what happens:

The triangle frame erases the circle.

With the transparency management, the superposition of images is possible. Here is the
result:

Transparency management allows the part of the circle
under the triangle to be shown.
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4.4 POB-Pattern

POB-Pattern allows you to create a pattern dictionary. This dictionary allows you to find
patterns starting from the images of the POB-EYE camera.

POB-Pattern files is automatically includes in your application during the compilation (see
POB-Compiler). The pattern recognition is the carried out using functions of the library supplied
with POB-Basic tools.

Camera frame Pattern dictionary
. 0
K
B
.

Iefentiy )

|
N

The « Identify » function uses the camera frame and the pattern dictionary to recognize an
image. As output, the function fills an array with the various forms recognized from the image.
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Follow these steps to build your pattern file:

M POG-Basic o ] 1 |
POB-Project | POB-Compler | POB-Loader | POB-Btmap  POB-Pattem | POB-Terminal |

SQW_MEI(ExMHﬂWMWMnﬁ}M.m
SH\POE_BASIC\Examples s amphed\patbarnif_circhs. bmp

Wickh =100 Height {100

+ Liog window

The cormpdation ts bunched please walk ...
crisated réssources file with 10 bitmap and 7 patbern,

- SI\POB_BASICExarnpleshex amplerd\test, hio 1§ successfuly created 1

1 — Manage images:

For add or remove an image, press the “Add Bmp” or “Remove Bmp” button.

Remark: Image must respect the following format:
Bitmap 256 colors, size of 100 per 100 pixels.

The forms must be drawn in black with a red background
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To obtain the best possible result during the creation of the dictionary, certain conditions
should be observed:

- The drawn image must take a maximum space within the framework of 100 per 100
pixels.

Drawing not wide enough The space totally used
- It is necessary to avoid small details on the image.

Too small detail Large enough detail

The form should not have any empty space.

1 N ]

The form is empty! Part without empty spaces
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4.5 POB-Terminal

POB-Terminal interface allows you to display messages from POB-EYE module throughout
the serial port. The aim of the POB-Terminal is to facilitate the development of your application.

PW-P'M| POB-Compler | POB-Loader | POB-BRmap | POB-Pattem Po&mmmi|

POb

FEE C BN O L O G ¥

el

Liog window

The corpdation s Bunched phease wak ...
creabed ressources file with 10 bitmap and 7 pattern,

- SPOE_BASICIExarnpleshexampledtest it 5 suooessfuly craated |
FOE-Tarminal & walting for data from POB-EYE

1 - Connecting POB-Terminal:
The “Click to connect’ button is used to connect POB-Terminal to the POB-EYE module.

When POB-Terminal is connected, you can disconnect it with the “Click

to disconnect’ button. d@
T Leeeae]

is deconnected

2 — Clearing messages: dlick to connect

You can clear the POB-Terminal messages with the “Clear log” button.

POB-Technology - All rights reserved Page 20 / 30



| POB-Basic Documentation

TECHNOLOGY

5 Basic Developement on POB-EYE

» Basic library help

Library documentation is in the “Documentations” repertory.

:smrs! 5 ¥ X ¥)\[E)-

Talle | T Diate da modific stion
‘_:‘I L ocument sbons Exgssier de Fichiers ZO3/2006 14:51
- Dossier de Fichiers 17032006 10:31
) Rt ces Dossier de fichiers 1505/ 2006 18:27
| 5] pobbasic.di 164 Ko Extension da Fapplic...  17/03/2006 17:06
B Bobiasic.ene 1 050 Ko Apphcation Z0/03/2006 1435
__?:Iz‘ﬂ:-!.l:l S5 Ko Extendion de Fapplic.,, 18/11/2003 00:29

= Basic syntax help

The basic syntax used in POBEYE is described in the “Documentations” repertory.
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6 Sample application

All the examples are in the “Examples” repertory.

x | [ Mo = | Talls | Type | Dats da modfication |
- s b Dossaer da Fichiers 2070312006 14:51
E i Examples Dosser de Fichiers 17032006 10:31
r Um—] Dassier d Fichisrs 15032006 18:27
[} pobiacic.dn 164 Ko  Extansion da fappe,.. 17/05/2006 17:06
PO Pobasic. e i 050Ko Apphcation 20032006 14:36
it B | S5 ke Extension de Mapplc, ..  18/11/2003 01:29

You will find a pob-basic project, source code and all resources for the project in the
“Examples’ folder.
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» Real time display on POB-LCD:

This example used the POB-EYE module and the POB-LCD128.

A program written in Basic must contain a unique Procedure « ProcedureMain ». This
procedure will be the first to be called when executing the program.

Procedure ProcedureMain()
To use the POB-LCD128 screen you need to call « LCDInit » function.
LCDInit()

To draw on the screen you have to use a graphic buffer « NewGraphic ». All operation
will be done on this buffer before being displayed on the screen.

The last parameter indicates if the buffer will use 1 bit per pixel (SLOWGRAPHIC, will
save some memory however calculation speed will decrease) or 8 bits per pixel
(FASTGRAPHIC, uses more memory but the graphic display is faster).

This function returns graphic buffer’'s number.

Graphicld.l = NewGraphic( 128,64, FASTGRAPHIC )
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To retrieve images from camera you need to initialize the camera using the
« NewRGBFrame » function.
NewRGBFrame()

Before using the graphic buffer you have to clear it.
ClearGraphic( Graphicld )

The program main loop will grab an image from the camera using « GrabRGBFrame »,
then will binarized the image before writing it in the graphic buffer in memory and display it on the
LCD screen.

While 0=0

GrabRGBFrame()

At the beginning the image is in color since the LCD is in black and white you have to
binarize the image for display.

BinaryFrame()
Then the graphic buffer is filled with one of the RGB component from the camera. In this
example the red component was used. Nevertheless you might want to store the Green or Bleu

component; anyway they are the same because they have been binarized previously.

kl=0
Fori.l=0 To 64

Forj.l=0To 120
The « GetRedPixel » function will grab a pixel from the red component.
pixel.b = GetRedPixel( i+(j*88) )
The « SetGraphicPixel » function will write the pixel value in the graphic buffer.
SetGraphicPixel( Graphicld , k , pixel )
k=Kk+1
Next
k+=8;
Next
Finally the graphic buffer is displayed on the screen.

LCDDraw(Graphicld)

Wend
EndProcedure
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» Display images on POB-LCD128

This program will display images on the LCD and uses all the graphical functions such a
“draw line, draw point...”

A program written in Basic must contain a unique Procedure « ProcedureMain ». This
procedure will be the first to be called when executing the program.

Procedure ProcedureMain()
You have to initialize the POB-LCD screen before use.

; Init the LCD screen
LCDlInit()

All drawing operations are using a graphic buffer before being displayed.
; create a new graphic buffer
Graphicld.l = NewGraphic( 128, 64, FASTGRAPHIC)

ClearGraphic(Graphicld)

To display an image in graphic buffer you have to use « DrawBMP » function. Parameters
are: Graphic buffer's number, X and Y coordinates on screen and the number of the image
displayed.

; Draw at x=30, y=10 the bitmap 0 (bitmap 0 is the first bitmap in POB-Bitmap tools)
DrawBMP(Graphicld,30,10,0)

DrawBMP(Graphicld,45,10,1)
DrawBMP(Graphicld,65,10,2)
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To draw a line, use the function « DrawALine » and for a dot use the function
« DrawAPoint ».

; Draw at x=10, y=10 to x=25, y =30 a Line
DrawALine(Graphicld,10,10,25,30)

; Draw at x=20, y=10 a Point
DrawAPoint(Graphicld,20,10);

; Draw the graphic buffer On the LCD screen
LCDDraw(Graphicld)

EndProcedure
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» Pattern recognition and advanced graphic buffer manipulation

In this last example we are using 2 graphic buffers, a pattern recognition algorithm and a
graphical interface.

The goal of this example is to do pattern recognition, to display the image on the left side of
the screen and the pattern recognized on the right side of the screen.

Procedure ProcedureMain()

To store the recognized patterns from the camera we have created an array named form
type « Forms » of a size 10.

Remark :

Access to any elements from the array is done using the following syntax :

« UneForme = form( 0 ) » will grab From 0 from array.

To have access to the structure fields (in our case the structure is From) use the following
syntax :

« id = UneFormelid » will grab form identifier of « UneForme »

; Array to store the form
Dim form.Forms(10)

We initialize the LCD screen.

LCDInit()
NewRGBFrame()
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We are creating 2 graphic buffers:

; Create 2 graphic buffers : the Left For the camera frame, the Right For display recognized form
Left.l = NewGraphic( 64 ,64 ,FASTGRAPHIC)
Right.l = NewGraphic(64,64, SLOWGRAPHIC)

ClearGraphic(Left)
ClearGraphic(Right)

While 0 =0

From camera, we grab the images and binarize :
; Get camera frame and binary it
GrabRGBFrame()

BinaryFrame()

XPic.|=8
YPic.|=8

In right buffer we draw a window.
DrawBMP(Right,0,0,8 );

The function « DrawCameraFrame » can display directly an image from the camera in a
64 by 64 buffer.

; Draw current camera frame in the Left graphic buffer

DrawCameraFrame( Left )

Finally we identify the patterns. Please note that the images have to be binarized before
any recognition process. The « Identify » function takes as a parameter a pattern array and
returns the number of the pattern recognized.

; [dentify form in the current camera frame
nbform.| = Identify( form )

Fori.l = 0 To nbform
We paste the right buffer in a frame with the image :
DrawBMP(Right,XPic, YPic,9);
DrawBMP(Right,XPic+3, YPic+3, form(i)\id -1 )
XPic = XPic + 28
If (XPic+28) > 64
YPic += 26
XPic =8

Endlf
Next
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Finally we draw the 2 screens POB-LCD128.
; Draw On the LCD the 2 graphic buffers
LCDDrawRight( Right )
LCDDrawLeft( Left)

Wend

EndProcedure
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Contact POB-Technology

POB-TECHNOLOGY
4, rue nicéphore niépce
69 680 CHASSIEU
FRANCE

Web: www.pob-technology.com

Mail: contact@pob-technology.com

Phone: +33 (0)4 72 43 02 36
Fax: +33 (0)4 78 58 04 92
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