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|.- Preface

|.1.- Introduction

In next 10 years, Robotics will become in one of the most helpfully technology for
the society. Currently, robotics field is not in a mature phase and it needs new
ideas to evolve but this goal is not easy because robotics is a complex science and
it has several research lineas as as Localization, Computer vision & Neural Networks
for example.

In the market exists many products to learn basic concepts and techniques about
robotics and Artificial Intelligence but in my personal opinion, Lego Mindstorms NXT
is the best platform to be used in robotics courses at secondary school, university
bachelors, and postgraduate programs / Phd.

Lego Midstorms NXT has many ways to develop software for robots but this ebook
only offer support for 1eJOS project which offers the possibility to develop with Java.

This ebook is a project to spread the knowledge about 1eJOS project and Java
techniques to develop software for robots. This ebook is live and every 3-6 months,
I will try to update with new ideas and techniques from the projects and the
readers.

Enjoy, Learn, Contact with me to improve the eBook and share ideas.

Juan Antonio Brena Moral.
www.juanantonio.info

|.2.- Audience

The ebook has been written to be read by the following kind of users:

» Lego Mindstorms users

+ LelOS Developers

« Java Developers

+ Teachers who teach robotics courses

+ Students in Secondary School

« Students in University

+ Students in Postgraduate programs / Phd
« Scientifics

* Engineers

|.3.- Organization

The ebook has been organized in the following chapters:

Chapter 1: Introduction
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This chapter explains what Lego Mindstors NXT is and the context in the market.
The chapter explains the origins, history and milestones with the product Lego
Mindstorms NXT.

Chapter 2: LelJOS project
This chapter explains the LeJOS Project, API, Tools, Project structure, etc.

Chapter 3: Getting started with 1eJOS project
This chapter explains how to install LeJOS Project to execute the , API, Tools,
Project structure, etc.

Chapter 4: Basic concepts about Java
This chapter explains basic concepts about Java.

Chapter 5: Sensors
This chapter explains how to use sensors from NXT Kit or sensors from NXT
providers as Mindsensors, Hitechnic, CANCAN and others.

Chapter 6: Actuators
This chapter explains how to use actuators. This chapter includes NXT Motors, PF
Motors, Servos, DC Motors and RCX Legacy Motors.

Chapter 6: GUI
This chapter explains how to use LCD in NXT brick

Chapter 7-11: Communications
These sets of chapters explain how to use Bluetooth, USB, RS485 & I2C Protocols.

Chapter 12: Sumsubption architecture
This chapter explains how to use sumsubption architecture

Chapter 13: Multithreading
This chapter explains how to manage a java feature which allow your robot manage
in parallel multiple tasks.

Chapter 14: LeJOS and mobile phones
This chapter explains how to use some leJOS with mobile phones.

Chapter 15: LeJOS Tools

This chapter explains how to use some tools which are included in every leJOS
release and others from |eJOS community.

|.4.- Comments & Questions

Please, I would like to receive your feedback about the book to improve it.

|.5.- Acknowledgments

This Project has been posible with the help of my family and friends as Juan Diego
Avendafo, Antonio Tejero, Bruno Pifieiro, Isaac Olmos & Marina Perez. I have to
congratulate to Brian Bagnall because in the past, he gave the opportunity to join
to the 1eJOS developer team. Besides I give my sincere thanks to my collegues in
the project as Lawrie Griffiths, Andy Shaw, Roger Glassey & Matthias Paul Scholz,
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they have nice ideas about the future of the project and they have strong
experience with Java. Everyday, I learn new things with them.

Finally I have to give many thanks for my readers in special, Yu Yang, Deepak
Patik, Dhinakar Radhakrishnan, Takashi Chikamasa, Koldo, Craig Reynols, Matt
Denton and Jose Maria Plaza.

Sorry If I forgot some name.

|.6.- Ebook requirements

This ebook needs the following requirements to use correctly

1. Lego Mindstorms NXT Kit
2. Computer with your favorite OS (Windows, Linux or Mac OS)

Note:
For the moment, this ebook only offer support for Windows OS but I hope to
expand the support for Linux too in 2009

|.7.- About the author

Juan Antonio Brefia Moral collaborates in 1eJOS Research team since
2006. He works in Europe leading Marketing, Engineering and IT
projects for middle and large customers in several markets. Currently,
| he teachs NXT courses and study Phd about Robotics and Artificial
; Intelligence in URIC.

-
Further information:
www.juanantonio.info
www.lejostraining.com

| .8.- About the collaborators

Frank Zimmermann is a Doctor in Mathematics and Professor for CIS
at the University of Applied Sciences Nordakademie since 1996. Frank
teaches Java, Software Engineering and Information Systems at the
university. He discovered [eJOS and NXT Technology in 2007.

Further information:
http://fermat.nordakademie.de/
http://www.nordakademie.de/

Patrick Lismore a Napier University Edinburgh student finishing his
Bsc (Hons) Software Technology. An aspiring entrepreneur and IT
professional who have experience teaching programming and robotics
at Carnegie Mellon University. Patrick first got involved with 1e]JOS
and NXT's while studying in his last year of University. Patrick
research at University involved designing and developing concurrent
robotlcs software using leJOS, JCSP re and Bluetooth.
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Further information:
http://www.patricklismore.com
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Introduction

1.1.- Lego Mindstorms

Lego Mindstorms is an educational product designed by Lego to build easy robots.
The product has evolved with the decades and currently Lego Mindstorms NXT is
the third generation of the same product.

1.1.1.- History
The history of the product Lego Mindstorms is the following:

1988:

Collaboration between the LEGO Group and Massachusetts Institute of Technology
(MIT) begins on development of an “intelligent brick” that will bring LEGO creations
to life via computer programming.

1989:
Dr. Seymour Papert, of Massachusetts Institute of Technology’s Development
Laboratory of Computer Learning becomes “LEGO Professor of Learning Research.”

1998:
LEGO MINDSTORMS and the Robotics Invention System are unveiled to the public
at Toy Fairs in Nirnberg, London and New York.

1998:

RoboTour™ ‘98 launches from the Chicago Museum of Science and Industry,
kicking-off a two-month, 30-city odyssey across America in search of learning
about and seeing everything robotic.
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1999:

The Robotics Discovery Set™, a derivative of the Robotics Invention System
allowing users to program right on the smart brick instead of through the
computer, and the Droid Developer Kit™, a pre-programmed, remote controlled
constructible robot kit, are unveiled at the International Toy Fair in New York.

The Robotics Discovery Set, Ultimate Accessory Set, Droid Developer Kit and the
Robotics Invention System 1.5 are released in the United States. The Droid
Developer Kit and the Robotics Invention System 1.5 are released in Europe and
Asia, and The Robotics Discovery Set and the Robotics Invention System 1.5 are
launched in the United Kingdom.

2000:

The Robotics Invention System 2.0, Dark Side Developer Kit™ (a preprogrammed,
remote controlled constructible robot), Vision Command System™ (a PC camera
expansion kit for the RIS) and Exploration Mars™ (themed robot challenges,
building instructions and games for the RIS) expansion set are unveiled at the
International Toy Fair in New York.

The Robotics Invention System 2.0, Dark Side Developer Kit and Vision Command
System are released in the United States.

2001:
SpyBotics, a spy gaming-oriented series of remote controlled and programmable
robots, are unveiled at the International Toy Fair in New York.

2006:

The next generation of LEGO MINDSTORMS robotics is unveiled at the International
Consumer Electronics Show.
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2009:
Lego launchs Lego Mindstorms NXT 2.0 with a better commercial kit, but the
hardware is the same.

1.1.2.- NXT Brick

The NXT brick is the brain of any Lego Mindstorm robot. It's an intelligent,
computer-controlled LEGO brick that lets a robot come alive and perform different
operations.

Motor ports
The NXT has three output ports for attaching motors - Ports A, B and C

Sensor ports
The NXT has four input ports for attaching sensors - Ports 1, 2, 3 and 4.

USB port
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Connect a USB cable to the USB port and download programs from your computer
to the NXT (or upload data from the robot to your computer). You can also use the
wireless Bluetooth connection for uploading and downloading.

Loudspeaker
Make a program with real sounds and listen to them when you run the program

NXT Buttons

Orange button: On/Enter /Run

Light grey arrows: Used for moving left and right in the NXT menu
Dark grey button: Clear/Go back

NXT Display

Your NXT comes with many display features - see the MINDSTORMS NXT Users
Guide that comes with your NXT kit for specific information on display icons and
options

Technical specifications:

e 32-bit ARM7 microcontroller

+ 256 Kbytes FLASH, 64 Kbytes RAM

« 8-bit AVR microcontroller

e 4 Kbytes FLASH, 512 Byte RAM

+ Bluetooth wireless communication (Bluetooth Class II V2.0 compliant)

+ USB full speed port

* 4 input ports, 6-wire cable digital platform (One port includes a IEC 61158
Type 4/EN 50 170 compliant expansion port for future use)

« 3 output ports, 6-wire cable digital platform

+ 100 x 64 pixel LCD graphical display

» Loudspeaker - 8 kHz sound quality. Sound channel with 8-bit resolution and
2-16 KHz sample rate.

+ Power source: 6 AA batteries

1.1.3.- Alternatives for Lego Mindstorms NXT
In the market exist others alternatives for Lego Mindstorms NXT:

« High-Level Plug'n'Play Architectures
o Phidgets
o Teleo by MakingThings
o ActiveWire

o NIQ EZIO

« Hybrid MC/PC systems
o Arduino
0 Sun spot
o0 Jstamp
o BasicStamp
o AVRmini
o OOPIC
o Handyboard
o0 BrainStem
o iCube

» Low-level MC

0 Lego Mindstorm RCX

o MIT Programmable Bricks / Crickets
» Others:
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o Intel Motes
o iStuff

But if you study the market in detail, you will notice that the only serios competitor
for the product Lego Mindstorms NXT is the project Arduino.

1.1.3.1.- Arduino platform
Arduino is a great project and it has nice features as:

+ IDE to develop software for Arduino

« A functional programming language to develop software. Similar to C.

« The possibility to expand the hardware features with homebrew electronics
» A good price

« Nice community

«  Multi purpose platform

lego mindstorms =——— 00  arduing s—52 S SO 036

vex robotics 004

In my opinion Arduino is good generic platform for guys who like electronics and it
can be used in several projects, but Lego Mindstorms NXT is oriented for robotics
and software.

1.2.- LelOS Project

LeJOS is an open source project created to develop a technological infrastructure to
develop software into Lego Mindstorm Products using Java technology.

Le]JOS project offers support for Lego Mindstorms NXT and previous product, Lego
Mindstorms RCX.

Le]OS project deliver the following solutions:

* Lego Mindstorms NXT
o JVM for NXT Brick
o LelOS API for NXT brick
o LelOS PC Comms
o LelOS JavaME Comms
o LelOS Tools

+ Lego Mindstorms RCX
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JVM for RCX Brick
LeJOS API for NXT brick
LeJOS PC Comms
LeJOS Tools

O O o0 O

1.2.1.- LelOS solutions
With 1eJOS project, you can develop software for robots with 2 philosophies:

1. Distributed solution
2. Non distributed solution

A distributed solution
A distributed solution is a solution which you add a certain kind of logic in very part
of your project. Since 2009, you can distribute your logic in 2 parts:

1. Side A:
a. PC/Notebook/Netbook (J2SE)
b. Mobile phone (JavaME)

2. Side B:
a. NXT brick (Java leJOS, NXJ)

#1. Distributed architecture

€3 Bluetooth

With this kind of solution you can develop your control system in a machine with
better resources, for example a PC and send/receive information from your NXT
brick but in case of your communication link is broken, the sides, PC and NXT can
execute a reconnection routines to stablish the communication again. This idea is
really important for complex project in robotics because imagine if you don't add
logic in a mars robot for example.

A non distributed solution
The another way to develop your project is adding the logic in your PC only so NXT
brick is controlled remotely by the PC.

Juan Antonio Brefia Moral Page 18 of 250 www.juanantonio.info




Develop 1eJOS programs Step by Step

#2. Non distributed architecture

€3 Bluetooth

H

1.2.2.- The project in numbers

In 2009, Ie]JOS project has website traffic with more than 700 visits everyday from
100 countries.

Panel 01/01/2007 - 19/03/2009
~7 Visitas Sl el : _=

800 00

11 de enero de 201/ 15 de marzo de 2 |27 de mayo de 20 8 de agesto de 2/ 20 de octubre de | 1 de enero de 201/ 14 de marzo de 2| 26 de mayo de 2{/7 de agosto de 2(/ 19 de octubre de | 31 de diciembre ¢

Besides el official forum has more than 500 registered users in 2009

1.2.3.- LelOS Packages

Currently, the official packages which are available to use are the following:

Package Description

java.awt Minimal AWT package for Rectangle class

java.io Input/Output support

java.lang Core Java classes

java.util Utilities

javax.bluetooth Standard Bluetooth classes

javax.microedition.io J2ME 1/0

javax.microedition.lcdui J2ME LCD User Interface classes.

javax.microedition.location | J2ME Support for location services

lejos.gps GPS Parsing

lejos.keyboard Support for SPP keyboards

lejos.localization Localization support

lejos.math Extra Math classes for 1eJOS

lejos.navigation Navigation classes

lejos.nxt Access to NXT sensors, motors, etc.

lejos.nxt.addon Access to third party and legacy RCX sensors, motors
and other hardware not included in the Lego NXT kit

lejos.nxt.comm NXT communication classes

lejos.nxt.debug Debugging thread classes

lejos.nxt.remote Remote NXT access over Bluetooth
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lejos.nxt.socket Support for sockets via PC SocketProxy
lejos.rcxcomm Emulation of RCX communication classes
lejos.subsumption Support for Subsumption architecture
lejos. util More utility classes

Core java packages:
These packages are subset of Java core classes, but they are sufficient to develop
any java program.

Package Description

java.awt Minimal AWT package for Rectangle class
java.lang Core Java classes

java.util Utilities

Communication packages:
One the best features in 1eJOS project is the communication support. LeJOS offers
support to stablish a communication link using the following protocols:

« Bluetooth

- USB

« RS485

- I2C
Package Description
java.io Input/Output support
javax.bluetooth Standard Bluetooth classes
javax.microedition.io J2ME 1/0
lejos.nxt.comm NXT communication classes
lejos.nxt.remote Remote NXT access over Bluetooth
lejos.nxt.socket Support for sockets via PC SocketProxy
lejos.rexcomm Emulation of RCX communication classes

NXT packages:
These packages allow you to manage NXT brick, sensors and actuators.

Package Description

javax.microedition.lcdui J2ME LCD User Interface classes.

javax.microedition.location | J2ME Support for location services

lejos.gps GPS Parsing

lejos.keyboard Support for SPP keyboards

lejos.nxt Access to NXT sensors, motors, etc.

lejos.nxt.addon Access to third party and legacy RCX sensors, motors
and other hardware not included in the Lego NXT kit

lejos.nxt.debug Debugging thread classes

lejos. util More utility classes

Robotics / AI packages:
These packages offer support for some robotics problems as localizacion and
navigation.

Package Description

lejos.localization Localization support

lejos.math Extra Math classes for 1eJOS
lejos.navigation Navigation classes

lejos.subsumption Support for Subsumption architecture
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1.2.4.- LeJOS documentation

Every 1eJOS release has documentation about the packages in Javadoc format. You
can take a look about the documentation in the following URL:

http://1eJOS.sourceforge.net/nxt/nxj/api/index.html

e I Fackage Class Tree Deprecated Index Help

Packages FREV NEXT ERAMES NO FRAMES

v, At

ava.io

ava lang PaCkages

ava . util B

Jmuﬁmnth java.awt Minimal AWT package for Rectangle class

atva MiCroedition i — TnputiOutput it

2vak microedition el | Lt SECC

—| |iavalang Core Java classes

All Classes N . e

Activi j java.util Thilities

AcliviyBase javax.hluetooth Standard Blustooth classes

ADSensorPart

Alert javax.microedition.io IZME /O

Arhitrator

ArithmeticException javax.microedition.ledui J2ME LCD User Interface classes

1 pti A . o .

ﬁ;::g E;ﬂtexoutofanumdsExce fion javax.microeditionlocation |Location AFI

Assertion lejos.aps GPS Parsi

Basichotor se =

BasicMoforPort lejos keyboard Support for SPP keyboards

BasicSensorPort -
Batten, lejos.localization Localization support

gig:{’m lejos.math Extra Math classes for 1eJOS

Blustnnth lejos.navigation Mavigation classes

BluetonthStateException

BT Connection lejos.nxt Access to MXT sensors, motors, etc

BuTteredwriter

Button lejos.nxt.addon Access to third party and legacy RCX sensors, motors and other hardware not inchided in the Lege MNICT kit
ButtonCounter .

ButionListener lejos.nxt.comm NXT communication classes

Choice lejos.nxt.debug Debugging thread classes i
ChoiceGroug 1T },—I
[ =2

1.2.5.- Alternatives for 1eJOS project

LeJOS project is one of the options to develop software for robots which use Lego
Mindstorms NXT as hardware platform but exists others alternatives.

Alternatives for 1eJOS project:

1. NXT-G

2. NXC/NBC
3. RobotC
4. Plua

5. NXTOSek

1.2.6.- To do list for leJOS project

If you like 1eJOS project, you could collaborate with the developer team in the
following areas:

1. Artificial Intelligence
a. Neural Networks

b. Qlearning
Control systems
Fuzzy logic

Mobile services (Add new features to a NXT brick from a mobile phone)
Energy projects
a. Add power from a PC to NXT
b. Add power from a NXT brick to others devices
6. Graphical environment (A similar concept in relation to NXT-G)
7. 1eJOS simulator
8. Integration technologies

uhwn
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a. ICE

9. XML Support for leJOS

10. Finish Junit support for 1eJOS
11. Zigbee support for 1eJOS

12. Better Date support

I think that existe many areas amazing technologies to explore and enjoy.

If you collaborate, you will improve the whole solution.

1.3.- Summary

In this chapter I tried to show the following concepts:

Lego Mindstorms NXT is a platform to learn basic concepts about robotics
and artificial intelligence.

Le]OS project is a platform to develop software for Lego Mindstorms NXT
using Java.

LeJOS project has excellent documentation about the leJOS packages.

Le]OS project can be used in any project which uses a NXT brick.

LeJOS project is the unique platform for Lego Mindstorms NXT which is able
to manage software in a PC and NXT with the same programming language.
Every hour with [eJOS is a hour with Java. If you learn Java so you can learn
OOP techniques and you could develop software for Servers, Desktop,
Mobile phones and new devices which include a Java Virtual Machine.
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2.- Getting started with |1eJOS

2.1.- Introduction

LeJOS project can be installed in the most important operating systems as Windows
(XP, Vista), Linux (Ubuntu) and Mac OS

In this chapter you will learn:
1. How to install 1eJOS software into your windows operating system
a. With le]OS installer
b. Manual le]JOS installation

2. How to install 1eJOS firmware into your NXT brick
3. How to install and use 1e]JOS plugin for eclipse IDE.

2.2.- LeJlOS Installation with 1eJOS Installer

2.2.1.- Introduction

If you have choosen the option to install 1eJOS project into your system with
Windows OS then you have to download the following software:

1. Java DK
2. Latest 1eJOS release

2.2.2.- Java JDK Installation

LeJOS project is based on Java technology so you need to be installed the latest
Java JDK'’s release.

Use the following URL to download the software:
http://java.sun.com/javase/downloads/index.jsp

Note:
This ebook has used the following Java JDK: jdk-6u3-windows-i586-p.exe

Step 1: Accept the licence
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Welcome to the Installation Wizard for
Java({TM) S5E Development Kit 6 Update 3

JavalTiM) SE Development Kit 6 Updake 3 Setup is preparing
the Installation Wizard which will guide you through the
program setup process, Please waik,

I:?!' Java{TM) SE Development Kit 6 Update 3 8 = IEIIEI

= Bach [ext = | Cancel I

Click in next button show the text about licence agreement and click in Accept:

Please read the following license agreement carefully,

|E- Java(TM} SE Development Kit 6 Update 3 - License X|
License Agreement .
@ Sun

sun Microsystems, Inc. Binary Code License Agreement
for the JAVL 3E DEVELCOPMENT KIT (JDE), VERSICON &

AU MICROIYSTEMN3, INC. ("3UN"™) IS WILLING TO LICEN3E THE
SOFTWARE IDENTIFIED EELOW To YOU CONLY UPCH THE CONDITICH
THAT Yoo ACCEPT ALL ©OF THE TERMNI CONTAINED IN THIS
EINARY CODE LICEN3IE AGREEMENT AND SUFPLEMENTAL LICENIE
TERMS (COLLECTIVELY "AGREEMENT™) .O PLEAIE READ THE
AGREEMENT CAREFULLY.O EBY DOWHLOADING OF INSTALLING THIS
SOFTWARE, ¥oU ACCEPT THE TERMZ OF THE AGREEMEIT.
INDICATE ACCEPTANCE EY 3ELECTING THE "ACCEPT"™ EUTTON AT
THE BOTTOM OF THE AGREEMENT. IF YoOU ARE NOT WILLING To
BEE BOUND EBEY ALL THE TERM3, 2ELECT THE "DECLINE"™ EUTTCN

ﬂ

w

Decline. I Arcept =

Paso 2: Choose the components to install

Choose all components and click in next button. In this moment, it will install JDK

components that you choose.
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i%“ Java(TM) SE Development Kit 6 Update 3 - Custom Setup

x|
& Sun

Select optional Features to install From the lisk below, You can change wour choice of features after
inskallation by using the Add/Remove Programs ukility in the Control Panel

Custom Setup

Select the program features yvou want installed,

~Feature Description

Development Tools
Cemos and Samples
Source Code

Public JRE

Java DB

Install to:
Z:harchivos de programal Javaljdkl 6.0_03)

JavaiTH) SE Development Kik &
pdate 3, including private JRE 6
IUpdate 3. This will require
J00ME on wour hard drive,

change... |

= Back

I Mext = I

Zancel |

Once the installer finished that process, you will see another screen where you will
see others components to install. Choose all options and click in next button:

Custom Setup

1dva

i'é'l Java Setup - Custom

Select the program features wou want installed,

X

@ Sun

aptional Features ta inskall Fram the lisk below,

JawalTM) SE Runkime Environment
‘=l = | Additional Languages

‘=l = | Defaulk Java For Internet Explarer
Lt (=01 | Aydditional Fonk and Media Suppaork

Install bo:

C:\archivos de programal Javatjrel 6.0_03%

The Java(Tr) SE Runtime Environment with support for European languages will be installed, Select

—Feature Descripkion
The Jawa(TM) SE Funtime
Environment with European

languanges, This requires 143ME on
wour hard drive,

Zhange... |

Zancel |

When the installer finish the second installation process then you have finish the

JDK Installation on your computer.
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ﬁa Java({TM™) SE Development Kit 6 Update 3 - Complet . _5]

Wizard Completed

The Install Wizard has successfully installed Jawa(TH) SE
Development Kit & Update 3. Click Finish to exit the wizard.

[ Show the readme file

2.2.3.- Checking your J2SE Installation

Once you have installed J2SE SDK on your computer, it is necessary to check that
you can compile and execute any java program.

Open a Shell console on your computer and type the command Java:

« Java: Java command used to execute java programs.
« Javac: Java command used to compile a Java program

2.2.3.1.- Testl: Command java

The reason to make the first test is due to you need to check that your operating
system recognize the command java which is used to execute java programs. If the
shell console returns the options to use the command then the test is a success.

WINDOWS) system32,cmd.exe

Microsoft Windows RP [Version 5.1.26081
<G> Copyright 1985-2001 Microsoft Corp.

C:“Documents and Settings“juanantonio.hrefia*java
Uzage: java [-options] class [args...]
(to execute a cla
or Jjava [—options] —jar jarfile [args...1
(to execute a jar filed

where options include:
i to select the “client' UM
to select the “server' UM
—hot=zpot iz a synonym for the "client"” UM [deprecated]
The default UM is client.

—cp <class search path of directories and zip~/jar files>
—classpath {class search path of directories and zip/jar files>
; separated list of directories. JAR archives,

and ZIP archives to search for class files.
—D<{name >=<value>

set a system property
—verhosel:cla gcijnil

nable verhose output

—version print product version and exit
—version:<value>
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2.2.3.2.- Test2: Command javac
The second test is necessary to know if you operating system recognize the
command javac which is used to compile your programs. Type javac on your
console and see the message.

INDOWS', system32', cmd.exe

C:“Documents and Settings“~Administradorrjavac
"javac'" no se reconoce como un comando interno o externo.
rograma o archivo por lotes ejecutable.

If your system says that your command doesn’t understand the command, then
you have to update environment variables in your system.

’

Right click in your PC Icon and select properties. Click in the tab “advanced options”

Propiedades del sistema id |

Restaurar siztema I Actualizaciones automaticas | (R |
Marmbre de equipa I Hardware Opciones avanzadas I |
|
Sistema:

icrosoft WWindows =P
Profesional
'[ y Versién 2002
L/ l - Cervice Pack 2

- Reqgizstrado a nombre de:
ﬁ'

On the tab “Advanced options” click in the button “Environment variables”
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Propiedades del sistera 7] x|

Festaurar sistema I Actualizaciones automaticas | Femato |
General I Mambre de equipo I Hardware Opciones avanzadas

Debe iniciar la zezidn como un Administrador para hacer la maparia de loz
cambioz.

— Rendimiento
Efectos vizualez, programacion del procezador, uzo de memornia v

mermoria swirkual
Configuracion

— Perfilez de usuario

Configuracion del escritorio relacionada con zu inicio de esion

i

Configuracidn

~ Inicio v recuperacian

Inicio de zistema, eror de ziztema e informacion de depuracion

Configuracidn |

Yariables de entarmno | Informe de errores |

Aoeptar | Cancelar | Splicar |

When you click on this window you will see a new window where you will have to
update the variable path. This path is really critic because you say windows what
command you could execute directly from a Shell console.
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¥Yariables de entorno

o

—Yariables de usuario para juanantonio.brefia

Variable

Do

Yalor

cuments and Settingstiuanankonia, .
TMP C:\Documents and Settingsijuanantonio. .

Mueyva Madificar | Eliminar |
—Wariables del sistema
Yariable | Yalor | -
CLASSPATH %oprogramfiles?stJavaljrel 6.0_034)ikhe... |
ComSpe: CWIRDOW S system 32 crmd, exe
FP MO HOST ... MO
lava_HOME “eprogramfilesselJavaijdkl . 6.0_03,
MUMEER_OF_P... 2 |
Mueva | Modificar | Elirninar |
Acepkar I Cancelar |

Path variable is located on System variables area. Find the variable path and click
and update button. Path variable could have many statements due to it is used by
several applications. In a new clean system, you should have the following content:

path:

%SystemRoot%\system32;%SystemRoot%,; %SystemRoot%\System32\Wbem

To update path variable, find on your computer where is located J2SE SDK.

& C:\ Archivos de programa' Javajdk1.6.0_D7'\bin =18 x|
Archiva  Edicisn  Wer  Favoritos | Herramientas  Ayuda ‘ ;’,‘
@ Atrds = >N ﬁ' ‘ P ! Blsqueds || Carpetas ‘ ="M 2 X n | -
BN B vos do proaramalavaydid 6.0 07 o] I 8r
MNombre = | Tamafio | Tipo | Fecha de modificacidn | -
[Pappletviewer.exe 25KE  Aplicacion 10/08{2008 2:10
[apt.exe 25kE  Aplicacian 10/06{2008 2:10
;5J beanreg.dll 29FKE Extension dela apli,.,  10/06/2008 4:27
[Fextcheck.exe 25KE  Aplicadion 10062008 2:10
EHtm\Converter.exe 44 KB  Aplicacidn 10f08 2008 2:32
[Plidli.exe 25KE  Aplicacion 10/08/2008 2:10
jar.exe 25KE  Aplicacion 10/06{2008 2:10
l—j]arslgnar.exe 25KB  Aplicadidn 10062008 2:10
| Laljava.exe 132KE  Aplicacion 10062008 2:10
Ejavac‘exe 25KE  Aplicacion 10f08)2008 2:10
Mjavadoc exe 25KE Aplicaciin 10/08{2008 2:10
[javah.exe 25kE  Aplicacian 10/06{2008 2: 10
E]avap.exe 25KE  Aplicadidon 10062008 2:10 (i
[™java-tmi.exe 25KE  Aplicadion 10062008 2:10
| javan.exe 132 kKB Aplicacidn 10f08)2008 2:10
| | javams.exe 136 KB Aplicacion 10/0842008 2:32
Miconsole. exe 26 KB Aplicacion 10/08{2008 2:10
E]db.exe 25KB  Aplicadidn 10062008 2:10
[Fihat.exe 25KE  Aplicadion 10062008 2:10
Bjinfo‘exe 25KEB  Aplicacidn 10f082008 2:10
il F6KE Extension delaapl...  10/06/2008 4:27
[imap.exe 25KE  Aplicacion 10/06{2008 2:10
ips.exe 25KE  Aplicacion 10062008 2:10
[irunscript.exe 25KE  Aplicadidn 10062008 2:10
Ejstack‘exe 25K Aplicacion 10f08 2008 2:10 LI
49 objetos Z,04 M8 | 9 mipc

& Inicinl & (F Bl CiwmNDowS\system32... || CAArchivos de progra...

In this case, the path is:
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C:\Archivos de programa\Java\jdk1.6.0_07\bin\;

Once you know the path, add the path at the end of the content f the system
variable path:

%programfiles%\Java\jdk1.6.0_07\bin\;

And the result is:

New path:

%SystemRoot%\system32; %SystemRoot%; %SystemRoot%\System32\Wbem,;
%programfiles%\Java\jdk1.6.0_07\bin\;

Once you have made the changes, reboot the system and check again the
command javac.

INDOWS" system 32 crnd.exe

sourcepath <{path> Specify where to find input source files
—hootclasspath <path> Override location of hootstrap class files
—extdirs {dirs> Override location of installed extensions
Ouverride location of endorsed standards path
Control whether annotation processing andsor compil

assl>[,.<class2>,.<{class3>...INames of the annotation processors t

o Pun; default discovery process

—proce path <path> i where to find annotation processors

—d <directory’ i where to place generated class files

—s {directoryr i wvhere to place generated source files

—implicit:{none.class> Specify whether or not to generate class files for
implicitly referenced files

—encoding {encoding? Specify character encoding used by source files

—source <releaser Provide source compatibility with specified release

—target <releasel> Generate class files for specific UM version
—verszion Uerszion information

—help Print a synopsis of standard options
—-Akeyl=valuel Options to pa to annotation processors

-5 Print a synop of nonstandard optio

—J<f lag> Pass <flag> directly to the runtime system

:nDocuments and Settings“Administrador>

If you notice that you see the options for the command javac, then the test was a
success and you have finished the installation. Now your computer is able to
develop Java Software.

In this point of the installation, you have the basic java tools installed and
configurated. This is the moment to install leJOS software.

2.2.4.- Installing 1eJOS project with 1eJOS installer

LeJOS installer is a great advance in the Project becayse it reduces installation’s
time.

The installer does the following tasks:

1. Install NXT driver. This software allows windows OS recognize a NXT brick
connected to a PC.

2. LibUSB Installation. This software allows connect a NXT brick with a PC using
USB connection.

3. LelOS library installation. This task has the mission to install libraries, shell
commands, utilities and examples about |eJOS project.

Besides the installer do others tasks as add variables to the operating systems.
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To use the installer, download latest [eJOS release from 1eJOS website:
http://www.lejos.rog
Once you have downloaded the installer, execute it.

Install leJOS NXJ x|

6 This will install 2105 MXI on wour computer, Continue?

Yes Mo

Click in the button “Yes” to begin the process:

1eJ0OS NXJ Setup I x|

Welcome to the InstalllJammer Wizard for le10S
MX]

This will install 225 Mx] wersion 0.7 on wour computer,

It is recommended that vou close all other applications
before continuing,

Click, Mext bo continue or Cancel ko exit Setup,

i, ......... N .E:;:t;:. .......... ] Canl:el

Click in the button “Next” to continue
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leJOS NxJ Setup x|

Choose Destination Location ‘

Where should [2103 WX be installed? . —n

Setup will install led0S Medin the Following Folder.

To install to this Folder, click Mext., Toinstall to a different Folder, click Browse and select another
Folder,

JDK. wersion is 1.6.0_0F

Ciarchivos de programaliled0s Mxd Browse, .. |

InstallJammet:

"Destinatiun Falder

< Back

System detect latest JDK installed into the system. Click in the button “Next” to
continue.

leJOS NXJ Setup x|

Choose Projects Location ‘.
Where should l2103 Nx] projects be installed? .

Setup will install 12105 MK projects in the Following Folder,

Taoinstall ko this Folder, click Mext, Toinstall ko a different Falder, click, Browse and select anather
Folder.

The default Folder is C:\Documents and Settingshadministradori|eI0SkE IProjects

"F'rcujects Folder

<%aHome% =\ e IS IProjects Browse... |

Installlammer:

.q: Back _. ......... N Ex':} .......... .\,| Canl:e| |

Installer ask you a path where you will add your 1eJOS projects. Click in the button
“Next” to continue
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leJOS NX] Setup

Start Copying Files

Review settings before copying files

Setup has enough information ko skark copying the program files, IF wou wank to review or
change any settings, click Back, If vou are satisfied with the settings, click Mext bo beqgin copwing
Files.

Install Directory: ﬂ
Ciarchivos de programalle10s Ml

Projecks Directary:
Ci\Documents and SettingshAdminiskradorileJ0SMEIProjects

Setup Tvpe:
Typical

fl o

Installdammer

q: Bal:k i, ......... M szt.:} .......... .\fl Canl:e| |

Verify if all is correct and click in the button “Next” to install 1eJOS software.

DR ——

leJOS N1 Setup T %]

Installlammer Wizard Complete

The InstallJammer \Wizard has successfully installed le1035
M. Click Finish to exit the wizard,

When wou click Finish, the Firmware Flash program titled
"Tnstall r Firmuware in WET" will run. Faollow the
instructions on the screen and it will update the firmware
on wour MxT to led0s M= 0.7,

When you exit the firmware Flash program; this setup
program will Finish,

If the firrmare Flash program does not run, go ko the bin
Folder in wour inskallation directory and run neflashag.bat,

Finish Carite]
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2.3.- Manual Installation

2.3.1.- Prerequisites

If you have just purchased your new NXT Lego Mindstorm or your have a NXT Brick
and you can experiment with NXJ, this Chapter is essential to test your first
program "“HelloWorld.java” into your NXT brick.

Read carefully this chapter to make the settings correctly.

NOTE: Some windows in these chapters have been captured using a Spanish
Windows XP Professional Edition.

The software that you need to start programming into NXJ are:

Lego Mindstorm NXT Software CD

Latest Java Developer Kit

LibUSB Filter Driver for Microsoft Windows
Latest NXJ Release

e

2.3.2.- Lego Mindstorm NXT Software

When you purchase your Lego Mindstorm NXT Kit, it includes a CD. If you run the
CD you can install an IDE to program with NXT-G platform. Besides, this CD
includes Windows Driver to recognize Lego Devices in Windows Operating Systems.

Follow the steps to install correctly the Lego Mindstorm NXT Driver in your
computer:

First Step: Execute your CD in your Desktop PC or Laptop with Windows Operating
System. The installer will make a question about the language.
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LEGOE MINDSTORMSE NXT
Software v1.0

MNederiantis

English

Francais
Deutsch

HAEE

Lip

b
T

Exit |

mindsTorms

Step2: Select the components to install.

4% LEGD® MINDSTORMSE NXT Software = =l B

LEGO® MINDSTORMS® MNXT
Software ¥1.0

It iz strongly recommended that you exit
all progran: befare runhing thizs S etup,
WOARMIMNG: Thiz program is protected by
copiright lawe and international treaties.
IInauthaorized reproduction or distribution
of thiz program, or any parkion of it, ma
rezult in severe civil and criminal
penalties, and will be prosecuted to the
masimum extent poszible under laiw,

EmindsTorms

Pleaze wait while the inztaller initializes.

Select all Components.
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Features
Select the features to install
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_{o x|
EmndsTorms

. o

Crirectom for LEGD MIMDSTORMS MxT Software vl

LEGO MINDSTORMS MxT Software +1.0.

=

Thiiz feature will remain ot the lozal hard drive.

Thiz feature and itz zelected subcompanents will
require 000 Butes of disk space.

C:hdirchivos de programasLEGD Software’

B roarae, |

Restore Defaulks

[ligk Cost,.. .

<4 Back I Mest > I

Cancel |

The first time when you connect your NXT Brick with your computer, Windows
doesn’t recognize your Brick, Windows will think that NXT brick is a USB device. In
this moment update the driver. If you update the driver, Windows recognize
correctly that you have connected a NXT Brick.

If you want to check this installation process, right click with the mouse on PC Icon

and enter in properties.
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Propiedades del sistera 7] x|

I Actualizaciones automaticas I Rermato I

Festaurar sistema
Hardware | Opciones avanzadas

General I M armbre de equipo

— Administrador de dizpositivos

. El &dminiztradaor de dizpozitivos muestra una lista de todos los
- dizpositivos de hardware instaladoz en zu equipo. Puede

uzarlo para cambiar laz propiedad=sde Cuaiquier aizpostien

Adminiztrador de dispositivos

— Controladores
Laz firmas de controladaores le permiten comprobar que los
contraladares ingtaladaz son compatibles con Windows.
YWindows pdate le permite configurar la forma en que
YWindows se conecta a Windows Update para buscar
controladores.

Firma de controladores YWindows Update

— Perfilez de hardware

Loz perfiles de hardware le ofrecen una forma de definic
almacenar diferentes configuraciones de hardware.

Perfiles de hardware |

Aoeptar I Cancelar | Splicar |

Click in the button Manage Devices then you will see all devices connected /
installed in your computer:
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LB, Administrador de dispositivos - 10| x|

Archivo  Accion Wer  Avuda

-= W TS 2 @

=2, ESMETAMAN
j Adaptadores de pantalla
- B8 Adaptadores de red
-- Batetias
-- Conkraladaras de bus serie universal (LISE)
% Controladoras de hiost digital seguro
@ Controladaras IDE ATAATAPT
[+-{#8 Dispositivos de inkerfaz de usuario (HID)
j Dispasitivos de siskema
‘E’ Dispositivos de sonido, video v jusgos

(¢ Equipo
SR -3 FGO Devices

Ll LEGO MINDSTORMS MaT
B Madems

=

é MonIEoF

_’, Mouse v otros dispositivos sefialadores
[+-%8® Procesadores

[-%z Teclados

e Lnidades de disco

- b Unidades de DVD{CD-ROM

Note: In this point of your installation, Windows Operating System recognizes NXT
Bricks connected into your computer.

2.3.3.- Java Developer Kit

If you want to develop with NXJ, you must to install the Java SDK, because is the
unique way to create programs with Java. The programming language used to
develop NXJ programs is Java. Download the Ilatest Java SDK from
http://java.sun.com/javase/downloads/index.jsp . When you have downloaded your
latest Java SDK use the assistant to install Java SDK.

NOTE: To create this document, the installer used is: jdk-6u3-windows-i586-p.exe
The necessary steps to install the latest Java Developer Kit are:

Step1l: Accept the licence.
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Welcome to the Installation Wizard for
Java(TM) SE Development Kit 6 Update 3

JavalTM) SE Development Kit & Update 3 Setup is preparing
the Installation Wizard which will guide wou through the
program setup process. Please wait,

«-Hack R[5 e

| Cancel I

i Java(TM) SE Development Kit 6 Update 3 - License

License Agreement

Please read the Fallawing license agreement carefully,

@Sun

B

Zun Microsystemwms,

3TN MICRO3IYITEMS,
SOFTWARE IDENTIFIED
THAT YOO ARCCEPT ALL
BEINARY CODE LICENIE
TERMS (COLLECTIVELY
AGREEMENT CAREFULLY
SOFTWARE
INDICATE ACCEPTANCE

BE BOUND EY ALL THE

Inc.

for the JAVA SE DEVELOPMEMT EKEIT

IncC.

¥OU LCCEPT THE TERM3 OF THE AGREEMENT.

THE BOTTOM OF THE AGREEMENT.

Einary Code License Agreement ﬂ
(JDE), VERIION &

(SNt IS WILLING TO LICENIE THE
EELOW TO YOU ONLY URCHN THE CONDITICN
OF THE TERMS CONTAIMNED IN THIS
AGREEMENT AND IUPPLEMENTALL LICENSE
"AGREEMENT") .0 PLEALZSE RELD THE

.0 BY DOWNLOADING OR INSTALLLING THIS

BY 3ELECTING THE "ACCEFT"™ BUTTON AT
IF ¥oU ARE NOT WILLING TO
SELECT THE "DECLINE"™ EUTTCHN

-

TEERMS .,

Decline I

Accepk =

Step2: Select the components to install.
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i Java{TM) SE Development Kit 6 Update 3 - Custom Set x|
Custom Setup "
@Sun

Select the program features wou wank installed,

Select optional Features ta install fram the lisk below, fou can change your choice of Features afker
installation by using the Add/Remove Programs ukilicy in the Conkral Panel

—Feature Description
JavalTM) SE Development Kit &
IUpdate 3, including private JRE &
Update 3. This will require

Source Code S00ME on your hard drive.

Public JRE

Java DE

R Cevelopment Tools
Demos and Samples

Install to:

Civarchivos de programalJavaljdkl . 6.0_03% Change. .. |
< Back I Mexk = I Cancel |

Once you have chosen the components, the assistant will install them into your
computer.

i'.g!,'J Java({TM} SE Development Kit 6 Update 3 - Progres - |EI|£|

Installing 51
%
The program Features you selected are being installed, - HH

Please wait while the Install Wizard installs Java(TM) SE Development Kit &
IUpdate 3. This may take several minukes,

Skatus:

aenerating script operations For ackion;

When the installer has finished with the component’s installations, this one makes
another question about optional features. Select all features.
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P

i'él Java Setup - Custom ﬂ

Custom Setup

T
Select the program Features vou want inskalled, @é?”j

AV E
itk

The Javal(Tr) SE Runtime Environment with support for European languages will be installed, Select
optional Features ko install From the list below,

- TR o O b e — Feature Description
=R 1awal T ) SE Runtime Environment The Java(TM) SE Runitime
- =3~ | Additional Languages Enviranment with European
i (=0 = | Default Java For Inkernek Explorer languages, This requires 143ME on
b = + | Additional Font and Media Supporkt your hard drive.
Install bo:

Ciharchivos de programalJavaljrel.6.0_03Y
Change...

Cancel | Mexk =

Once you have selected all features, they will be installed.

il

< I ——
If-j]z Java Setup - Progress = |Ei|£|

Installing Java

This may take a few minutes § "sff”

Skakus: Generating script operatians For ackion;

You are installing Java. |Java is found everywhere - on
mobile phones, desktop computers, Blu-ray Disc players,
set top boxes, and even in your car.

By installing Java, you will be able to experience the

power of |ava, brought to you by
sun Microsystems, Inc.

Visit java.com.
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i Java(TM) SE Development Kit & Update 3 - Co

wWizard Completed

The Install Wizard has successfully installed 1awa(THM) SE
Development Kit 6 Update 3. Click Finish to exit the wizard,

v Show the readme file

Note: In this point of the installation, your computer is able to create any Java

Program, test it.
Open console window and type java:

WINDOWS  system32'\ cmd.exe

Microsoft Windows RP [Version 5.1.26801
(C>» Copyright 19852801 Microsoft Corp.

C:~Documents and Settings™juanantonio.brefia>java
Usage:= java [-options] class [args...]
(to execute a class?
or Jjava [-options] —jar jarfile [args...]
(to execute a jar file>

where options include:
—client to select the “client' UM
—SEPrVEer to select the "sevver' UM

—hotspot iz a synonym for the "client" UM [deprecated]
The default UM is client.

—c¢p <class search path of directories and zips/jar files)>
—classpath <class search path of directories and zip-jar files>
; separated list of directories,. JAR archives.
and ZIP archives to search for class files.
—D<{name >={value>
set a system property
—verhosel:classigeijnil
enable verhose output
—wyersion print product version and exit
—version:{value>

2.3.4.- LibUSB Filter Driver for Microsoft Windows

LibUSB is a library which allows accessing any USB device on Windows in a

generic

way without writing any line of kernel driver code. LeJOS for NXT Lego Mindstorm
uses LibUSB to make several actions. To download LibUSB for Windows
http://libusb-win32.sourceforge.net/. When you have the installer, execute it.

Step1l: Accept the licence.
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5 Setup - LibUSB-Win32 =101 x|

Welcome to the LibUSB-Win32
Setup Wizard

Thiz will install LIbUSE 4in32-0.1.12.7 on your computer,

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

Click Mest to continue, or Cancel to exit Setup,

M et = I Carnicel |

fis? Setup - LibUSB-Win32

Licenze Agreement
Pleaze read the following important infarmation before continuing.

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

COFYRIGHT: ﬂ
Copyright [2] 2002-2004 Stephan keyer, <ste_meyer@web, des

Copyright [c] 2000-2004 Johannes Erdfelt, <johannesi@erdfelt. coms
Copyright [2] Thamas S ailer, < zailer@ife. ee ethz.che

LICEMSE:

The zoftware in thiz package iz distnbuted under the following licenses: ;I

{* | accept the agreement

| do not accept the agreement

< Back I MHext = I Cancel

Step2: Select where you want to install the software
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g Setup - LibUSB-Win32

Select Destination Location
wihere zhould LibUSE Awin32 be inztalled?

_;J Setup will ingtall LibUSE-win32 into the following folder.

To continue, click Mext. IF pou would ke to select a different folder, click Browse.

C:hArchivos de programabLibLIS B A in32 Browse. .. |

At least 1,3 ME of free disk space iz required.

¢ Back I M et = I Carnicel

Step3: Choose the place when you will see in Windows Start menu

g Setup - LibUSB-Win32

Select Start Menu Folder
wihere zhould Setup place the program's shartcuks?

Setup will create the program'z shartcuts in the following Start b enu folder.

To continue, click Mext. IF pou would ke to select a different folder, click Browse.

LibLIS B -4 32 Browse. .. |

¢ Back I M et = I Carnicel

When you have indicated these options, the assistant will Install LibUSB. Once
LibUSB has been installed, the assistant will start LibUSB Services in Windows.

Juan Antonio Brefia Moral Page 44 of 250 www.juanantonio.info




Develop 1eJOS programs Step by Step

g Setup - LibUSB-Win32

Ready to Install
Setup iz now ready to begin installing LibBLSB-Win32 on your cormputer,

Click Inztall to continue with the installation, or click Back if you want o review or
change any settings.

D estination location: ;I
C:hArchivos de programatLibLISB-4afina2

Start kMenu folder:
LibLSE -i4fin32

4 o

¢ Back I Inztall I Carnicel |

fis? Setup - LibUSB-Win32

Installing
Pleaze wait while Setup installs LIBUSE4in32 on pour computer.

Creating kernel service [thiz may take a few seconds] ..

.|

[Eancel |

If you want to see LibUSB in action, test the program included with the installation.
Connect NXT Brick with the computer with USB Wire and turn on the brick. Execute
the LibUSB test program, you should see:
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W=
DLL wer=ion: 0.1.12. =
Driver wersion: 0.1.12.
bus-dewice i1dVendor-idProduct
bus—0~~ . ~1libusb0-0001——0=x0694—-0=0002 06940002
— Serial Humber: 123456780090

wlotallength: 32
bBHunInterfaces: 1
bConfigurationValus: 1
iConfiguration: ]
bmidttributes: zlh
MaxPower : ]
bInterfacelHunber ]
bilternateSetting: 0O
bHunEndpoints: 2
binterfaceClass: 255
bInterfaceSubCla=s=s: 255
bInterfaceProtocol : 255
ilnterface: ]
bBEndpointAddres=: 01h
bnAttributes: 0Zh
wHaxPacketSize: b4
bInterwal : ]
bEefresh: ]
bSynchiddress: ]
bEndpointAddres=: 82h
bndttributes: 0zh
wHaxPacketSize: b4 —
bInterwal : ]
bE=efre=h: ] ll
Refresh Exit

2.3.5.- LeJOS NXJ

NXJ is a LelJOS project which is evolving along the time with new features.
Currently LelJOS Research Team has launched the release 0.5. To download:
http://sourceforge.net/project/showfiles.php?group id=9339&package id=217619

Once you have downloaded zip file, unzip it and place into your favourite place into
your computer for example in the path: C:/DATA/ROBOTICS/NXJ/

In this moment, you have to access to MyPC properties in the environment

variables section.
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Propiedades del sistera 7] x|

Festaurar sistema I Actualizaciones automaticas | Femato |
General I Mambre de equipo I Hardware Opciones avanzadas

Debe iniciar la zezidn como un Administrador para hacer la maparia de loz
cambioz.

— Rendimiento
Efectos vizualez, programacion del procezador, uzo de memornia v

mermoria swirkual
Configuracion

— Perfilez de usuario

Configuracion del escritorio relacionada con zu inicio de esion

i

Configuracidn

~ Inicio v recuperacian

Inicio de zistema, eror de ziztema e informacion de depuracion

Configuracidn |

Yariables de entarmno | Informe de errores |

Aoeptar | Cancelar | Splicar |

In this window you can see the environment variables that your windows Operating
system uses:
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¥ariables de entorno ed |
—Yariables de usuario para juanantonio.brefia
Yariable Yalor ||
CtiDocuments and Sektings!juanantonio.
TMP C:\Documents and Settingsijuanantonio. .
Mueva Modificar | Elirinar |
—Wariables del sistema
Yariable | Yalor | -
CLASSPATH %oprogramfiles?stJavaljrel 6.0_034)ikhe... |
ComSpe: CWIRDOW S system 32 crmd, exe
FP MO HOST ... MO
lava_HOME “eprogramfilesselJavaijdkl . 6.0_03,
MUMEER_OF_P... 2 |
Mueva | Modificar | Elirninar |
Acepkar I Cancelar |

It is necessary to create 2 variables and update a variable to finish the installation’s
process.

Step1l: Create the environment variable JAVA_HOME
NXJ needs to know where your JDK is installed.

For example if you have installed jdk1.6.0_03, search in your computer the
installation path. It is very important to put the final “\"”

JAVA_HOME
C:\Archivos de programa\Java\jdk1.6.0_03\

Step2: Create the environment variable NXJ_HOME
It is necessary to establish where your NXJ Installation is.

NXJ_HOME
C:\DATA\ROBOTICS\NXJ\leJOS _NXJ_win32_0_5_0beta\leJOS _nxj

NOTE: without final "\" in the path
Step3: Update the environment variable PATH
Environment variable PATH is used by several applications and systems. In your

case you had to update these variable indicating 2 things:

1. Where is located bin folder in your JDK installation
2. Where is located bin folder in your NXJ installation

This is an example about the content of a right PATH:

PATH
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%SystemRoot%\system32;%SystemRoot%;%SystemRoot%\System32\Wbem;C:\
Archivos de programa\ATI Technologies\ATI.ACE\Core-Static;c:\Archivos de
programa\Microsoft SQL Server\90\Tools\binn\;C:\Archivos de
programa\QuickTime\QTSystem)\; %programfiles%\Java\jdk1.6.0 03\bin\;C:\
DATA\ROBOTICS\NXJ\[eJOS NXJ win32 0 5 Obeta\leJOS nxj\bin;

Step4: Reboot your computer
Reboot your computer to make effect your changes in environment variables

Once you have rebooted the system then your computer is ready to develop
software for robots with le]JOS.

2.4.- Install 1eJOS firmware into your NXT brick

2.4.1.- Introduction
When you purchase a Lego Mindstorms NXT kit, NXT brick has a standard firmware
but this one it is not able to execute Java programs so it is necessary to replace the
firmware by 1eJOS firmware.
Currently, exists 3 ways to replace the current firmware:

1. Using a graphical utility, nxjflashg

2. Using a shell utility, nxjflash

3. Using a utility from 1eJOS plugin for eclipse IDE

In latest release of the utility nxjflashg you don’t need to click in reset button. Now,
the way to install/reinstall 1eJOS firmware is really easy.

2.4.2.- Install 1eJOS firmware using a GUI

To install 1eJOS firmware in your NXT brick is really easy. Open a shell console and
type the command nxjflashg

¢ Simbolo del sistema {2) - nxjflashg

Microsoft Windows XP [Uersion 5.1.26081
(C>» Copyright 19852001 Microsoft Corp.

C:sDocuments and Settings™juanantonio.breiianxjflashg
Found HET: xxNXT-SAMBAx»x 1
Connected to SAM-BA wi.4

Then you will see a window which will help you in the process:
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BA1nstall N1 Firmware in NXT -0l x|

Start prograrm

Progress Log

0%

Click in the button start to begin the process. Click in the button “Yes” to erase old
files from your NXT brick. Normally the programs installed with previous releases
are not compatible with newver firmwares.

Clear memory first x|

? Do you want to erase all HXT files now?

Si Ho
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The process installs 1eJOS virtual machine and menu program. Click in the button

“Yes” to verify the process.

Yerify firmware after flash x|

?

H Do you want to verify ? (takes several minutes)

Si

Ho

In this moment, the utility will do the following tasks:

+  Write a firmware image
+ Write a filesystem image
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BA1nstall N1 Firmware in NXT -0l x|

Start prograrm

Progress Log
Building firrmware image.
Wi file: DADATAPRCOJECTSIRCBOTICE W lejos_Mxd_win32_0_F
Menu file: DADATAPROJECTSIRCOBOTICEW K Mejos_MxJ_win3Z_0
Whi size: 51136 hytes.
Menu size: 34680 bytes.
Total image size 3283086016 hytes.
Building filesysterm image.
Locating device in firrmware update moaode.
Cpened device in firmware update mode.
Lnlocking pages.
Wiriting firmware image.
Wearifying firmware.
YWerified 86016 bytes ok
Lnlocking pages.
Wiriting filesystem image.
YWearifying filesystem.

9%
Yerifying

Once the utility finish the tasks then your NXT brick will have installed 1eJOS
firmware and your NXT brick is ready to execute 1eJOS programs.

2.4.3.- Install 1eJOS firmware using a shell console

leJOS firmware can be installed using a simple shell console. Open a shell console in
your computer and type the command nxjflash. If you do this action before
changing the mode in your NXT brick then you will see in your console window the
following message:
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INDOWS'\ system 32 cmd.exe

Microsoft Windows XP [Uersion 5.1.26081
(C>» Copyright 19852001 Microsoft Corp.

C:sDocuments and Settings“juanantonio.breiiarnxjflash

HEJ_HOME is C:sJABSDATOSSROBOTICS“HXJ~lejos_HRJ_win3d2_A_5_Aheta~lejos_nxj
Checking UM C:~JAB~DATOS~ROBOTICS~MXJ~1lejos_MiJ_win32_@A_5_Bheta~lejos_nxj-hin~sle
Jos_nxt_rom.bin ... UM OK.
Checking Menu Cli.Jadet

Iarri i “lejos MHJ _win32 _B_5_ Bhetaslejos_nxj hin/
== Menu OK.

ut not running in reset mode.
Please rese our HRET manually and restar his program.

C:sDocuments and Settingswjuanantonio.brefia’>

To update the mode in your NXT brick then you have to push reset button. To find
that button see at the back of the NXT, upper left corner and push it for more than
5 seconds then you will hear an audibly sound. In this moment you can install NXJ.

Repeat the previous action in your windows console:

INDOWS' system 32t cmd.exe

C:sDocuments and Settings“juanantonio.breiiarnxjflash

MEJ_HOME iz GC:sJABSDATOSSROBOTICSsNXJ~lejoz_MRJ_win3d2_A_5_Bheta~lejos_nxj
Checking UM C:~JAB~DATOS~ROBOTICES~MEJ~lejos_HNRJ_win3dZ2_B_5_Bhetaslejos_nxj- bin-le
Jos_nxt_rom.bin ... UM OK.

Checking Menu C:~JABSDATOS~ROBOTICS~NiEJ“lejos_ HNXEJ win3d2 B_5_ Bbetaxlejos_nxj-bin/
StartUpText.bin ... Menu OK.

MAT found, but not »unning in reset mode.

Please reset your MHT manually and restart this program.

C:sDocuments and Settings“juanantonio.breiiarnxjflash

MEJ_HOME is C:“JAB~DATOS“ROBOTICS“HXJ“lejos_HXJ_win32_B_5_BAheta“lejos_nxj
Checking UM C:~JAB~DATOS~ROBOTICS~MXJ~1lejos_MiJ_win32_@A_5_Bheta~lejos_nxj-hin~sle
Jos_nxt_rom.bin ... UM OK.

Checking Menu C:sJABSDATOSROBOTICS“NEJ“lejos_HNEJ_win32_B_5_Bbetaslejos_nxjsbin/
StartUpText.bin ... Menu OK.

MET device in reset mode located and opened.

Eﬁagting UM flash procedure now...

Ao

; ing menu flash procedure now.-—

Menu flash complete.

Hew firmware started?

= level reads B.0. repe nd re—insert a hattery

C:=“Documents and Settings“juanantonio.brefial

If you reach this step then your brick has a 1eJOS firmware inside

This is the moment to test your first program, HelloWorld.java

2.5.- Eclipse IDE and Eclipse plugin for l1eJOS

2.5.1.- Introduction

Develop any Java program in general is easy, but it is more confortable if you use a
development tool. In the java market, many developers in the world use Eclipse
IDE or Netbeans. In this section I will explain how to develop with Eclipse and the
plugin for eclipse.
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2.5.2.- Installing Eclipse

Eclipse is an extensible, open source IDE (integrated development environment).
The project was originally launched in November 2001, when IBM donated $40
million worth of source code from Websphere Studio Workbench and formed the
Eclipse Consortium to manage the continued development of the tool.

The stated goals of Eclipse are "to develop a robust, full-featured, commercial-
quality industry platform for the development of highly integrated tools." To that
end, the Eclipse Consortium has been focused on three major projects:

1. The Eclipse Project is responsible for developing the Eclipse IDE workbench
(the "platform" for hosting Eclipse tools), the Java Development Tools (JDT),
and the Plug-In Development Environment (PDE) used to extend the
platform.

2. The Eclipse Tools Project is focused on creating best-of-breed tools for the
Eclipse platform. Current subprojects include a Cobol IDE, a C/C++ IDE, and
an EMF modeling tool.

3. The Eclipse Technology Project focuses on technology research, incubation,
and education using the Eclipse platform.

Download Eclipse Europa 3.3 Classic from eclipse’s website. Use the following URL:
http://www.eclipse.org/downloads/

CONTACT | LEGAL

\Q‘ i‘ LE‘

HOME = COMMUNITY  MEMBERSHIP = COMMITIERS | DOWNLOADS = RESOURCES |~ PROJECTS | ABOUTUS g woh | SEARCH (3] a B

Eclipse Downloads

Browse downloads
To download Eclipse, select a package below or choose one of the third party Eclipse distros. You will need a

Java runtime environment (JRE) to use Eclipse {Java 5 JRE recommended). All downloads are provided i g;fn":;‘s
under the terms and conditions of the Eclipse Foundation Software User Agreement unless otherwise ( By'[upjil:
gpaciadh Register Now! . Source code
+ Ganymete M1
March 17th-20th Packages

Problems extracting the ZIP file? Please read these Known Issues. Santa Clara, CA

Eclipse Europa Fall Maintenance Packages - Windows (compare packages) R ]

e T1 Eclipse IDE for Java Developers - Windows (78 MB) Windows e
Linux
(_ The essential tools for any Java developer, inchiding 2 Java IDE, a CY'S client, XML Ecitar and Mylyn. Find out more... L s
5 PDT}
Eclipse IDE for Java EE Developers - Windows (1256 MB) Windows 3. Modeling Tools (MDT)
JEE Tools for Java developers creating JEE anciweb spplications, including 5 Jaws IDE, tols for JEE and JSF, Mylyn and cthers. Java 9 (or higher) Linux 4. CC++ Development
L2551 required. Find out more... Mac 5% (CDT)
== ; 5. Visual Editor (VE)
#—n Eclipse IDE for C.I'C+_+ Developers - Windows (53 MB) Vﬁn:\_]ws 5. Birsiness Meligence
\b’ £ IDE for CIC++ developers. Find out more... inux and Reporting (BIRT)
~ Mac 05 X -
= 7. Modeling Framework
.. Eclipse for RCP/Plug-in Developers - Windows (153 ME) Windows (EMF)
=(J0= & compiete set of tools for develapers wio wart ta creste Eciise BuGHRs of Rich Client Appications. k nchides & compiets SDK, ceveloper tools andt Linux 8 »
source code. Find out more... Mac 05 X 9. Test& Performance
= 7 (TPTR} &
= Eclipse Classic 3.3.1.1 - Windows (140 MB) S s 1N nenact 14

2.5.3.- Installing Eclipse plugin for leJOS

When you execute Eclipse and you want to install any Eclipse plug-in, in this case
NXJ Plug-in, you have to go to help > software updates > find and install:
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| Help

T
(i) Welcome

; @ Help Contents

E 1y Search

Crymarnic Help

ke Assist,. . Ckrl+Shift+L
Tips and Tricks. ..
Cheat Sheets. ..

L=se;

args) |
Software Updakes 2" Find and Install..

@ Manage Configurakion

about Eclipse SDE

Then you will see the following assistant. Select the second option: “Search for new
features to install”

& Install/Update ol x|
Feature Updates ~
p | L f

hoose the way wou want to search For Features to install o

™ Search for updates of the currently installed Features

Select this option if wou want to search for updates of the Features wou already have installed.

¥ Search for new Features o install

Select this option if vou want to install new Features From exiskting or new update sites. Some sites may already be
available, You can add new update site URLs to the search,

(7) = Back I Mext = I Finish Cancel

Click in the button next to indicate where is NXT Plug-in. Click in New remote Site:
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& Install - 0] x|
Update sites to visit
N
Select update sites to wvisit while looking For new Features, T

Sites toinclude in search;

D \!aEuru:upa Discovery Site MNew Remote Site., .. I
O \!I{] The Eclipse Project Updates

Mew Local Sike. .. |

Mew Archived Sike. .. |

Edif .. |

Remove |

Imnpart sites, .. |

Expork sites, ., |
¥ Ignore Features not applicable to this environment
™ automatically select mirrars
(7) = Back Mesk = Firish Cancel

The parameters to write in the next window are:

Name: 1eJOS NXJ
URL: http://lejos.sourceforge.net/tools/eclipse/plugin/nxj/

£ New Update Site x|

MName: | leJ03 M)

LIRL; |http:,l',l'leju:us.su:uuru:efu:urge.net,l'tu:uDls,l'eclipse,l'plugin,l'nxj,l'

(7 (a4 I Cancel

Then, select the site 1eJOS NXJ:
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o

Update sites to visit LY
N
Select update sites to wvisit while looking For new Features, g

Sites toinclude in search;

D \!aEuru:upa Discovery Site MNew Remote Site., .. |
Wle105 M
O \!'{] The Eclipse Project Updates

Mew Local Sike. ..

Mew Archived Sike. .. |

Edif .. |

Remove |

Imnpart sites, .. |

Expork sites, ., |

¥ Ignore Features not applicable to this environment

™ automatically select mirrars

() < Back Mext = | Finish I Cancel

And click in Finish button. In next window, Check all options and click in next
button.
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& Updates

Search Results

5
Ix

Select Features toinstall from the search resulk list, N

'/‘u
s
"

Select the Features o install:

= V:I e Deselect Al
=[] 000 12305 MR Eclipse
2] S 16105 M Edlipse Features 0.5.0 Mare Infia

Properties
Select Required

Errar Details, ..

L

Eclipse Features For 2103 M,

1 of 1 selected,

¥ Show the latest version of a Feature only

[™ Filter Features included in other Features on the lisk

(7) = Back I Mext = I Finish Cancel
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ol

Feature License

Ly
oty

Some of the features have license agreements that wou need to accept before proceeding with the |
installation, ::)l
w
L1805 M Edlipse Features 0.5.0 | Licensed under the GPL o]
=

" T accept the kerms in the license agreement:

" 1donot accept the terms in the license agreement

(7) = Back I Mext = I Finish Cancel

Then you have to accept the terms in the licence agreement and click in next
button to install the NXJ plug-in.

Juan Antonio Brefia Moral Page 59 of 250 www.juanantonio.info




Develop 1eJOS programs Step by Step

Feature Yerification

15 ‘Warning: You are about bo inskall an unsigned Feature,
You may choose ko install the Feature or cancel its installation,

o J

I

This Feature has not been digitally signed.
The pravider of this Feature cannot be verified.

Feature name: le10s MX1 Eclipse features

Feature Identifier: org.lejos.nxt.ldt.feature_0.5.0

Provider: www lejos.org
File Identifier: org.lejos.nxtIdt.feature_0.5.0
(7 Inskal Inskall &ll | Cancel I

If you have reached to this window, you have finished installing the NXJ plug-in.

2.5.4.- Configuring Eclipse plugin for 1eJOS

Once you have installed NXJ Plug-in, you have to
preference area in Eclipse.

Window Help

Metw indo
Mew Editar

Cpen Perspective L
Shion Yiga ¥

Cuskornize Perspeckive. .. t
Save Perspective As...
Reset Perspective
Close Perspective
Close All Perspectives

Mavigation L

ni
Warking Sets L

Pre
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NXJ_HOME =
C:\JAB\DATOS\ROBOTICS\NXJ\lejos_NXJ_win32_0_5_0beta\lejos_nxj

SI=F

|type filker bexk le10s M1 . .
&- General Preferences For le0S )
[+ &nk
[ Ecore Diagram M=]_HOME: I CRIABDATOSIROEOTICSMx Dlejos_Mx1_win3Z_0_5_0betallejos_nxj Browse, .. |
- Help Connection bype
- Icon Style o (LE
[#- InstalfjUpdate
- Java " Bluetooth
- 18105 NXJ ¥ Run program after download
[+ Model Walidation W verbose
[#- PHPeclipse Weh Development:
- Plug-in Development [~ cConnect to address
B Run/Debug Address I
[#]- Team .
[ LML Activity Diagram ™ Connect ko named brick,
[#- UML Class Diagram Mame |
[#- UML Cornponent Diagram
[#- UML Composite Structures Diag
[#- UML Deployment Diagram
[#- UML Profile Definition Diagram
[#- UML Statemachine Diagram
[#-UML Use Case Diagram
3 I LI Restore Defaults | Apply |

(7 oK I Cancel |

2.5.5.- Creating a new project in Eclipse IDE

In Eclipse, you can create a Java Project. To create a Java project, go to File > New
> Java Project:

& Java - test2/R2D2.java - Eclipse SDK
File Edit Source FRefactor Mavigate 3Search Project Rum 18105 MX]  Window

Ale+shift+n ¥ | g 1ava Project

Then you will see an assistant where you have to indicate the name of the Java
Project and where you want to store your Java Classes and Byte codes:
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=101

Create a Java project J—

Create a Java project in the workspace or in an exkernal location.

Project name: | TEST_Mx1_PLUGIM

—Cankents

" Create new project in workspace

{* Create project From existing source

Directary: | C:\JABDATOSIROBOTICSINENTEST_M]_PLUGIN Browse. . |
FJRE

{% Use default JRE (Gurrently jrel. &.0_03% Confiqure defaulk, ..

= Use a project specific JRE: Ijrel JB.0_03 j

= Use an execution environment JRE; IJa'«-‘aSE-l & j

= Projeck lawout
£ Use project folder as root for sources and class files

(% Create separate Folders for sources and class files Configure default, ..

—Working sets
™ add project to working sets

Wiorking sets: j Seleck, ., |

The wizard will automatically configure the JRE and the project lavout based on the
@ specified existing source,

':?:' % Bach Mext = | Finish I Zancel

Click in next button. In next window, you have to indicate where you want to store
.class files. You have to indicate that class files have to store in the same path
where you have java files.
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=10fx]

Java Settings

Define the Java build settings.

[ Source |B Projects | =, Libraries | 5 Order and Expart

B [ ém &1 x @
------ 1= TEST_NJ_PLUGIN

w Dietails

71 Create new source Folder : use this if vwou want to add a new source Folder to vour
projeck,

& Link additional source : use this if you hawve a Falder in the file system that should be
used as additional source Folder.

Q% Add project 'TEST Mx] PLUGIN' bo build path: Add the project ko the build path if the
project is the rook of packages and source files, Entries on the build path are visible ko
the compiler and used For building.

[T Allow output folders For source Folders

Default outpuk Folder:

| TEST_m1_PLUGINY] Browse. .. |

(7) = Back Mext = | Firish I Cancel

Then you will see in tree menu in Eclipse IDE a new Java Project named
TEST_NXJ_PLUGIN. Select it and click in “"Convert to eJOS NXJ project”

kB Convert ko ledDs Mx] project
b |d Upload Program To Tibe MET Brick

Then your project will be associated with lib path in your NXJ release.

SRS TEST %] PLUGIH
EIEI.a Referenced Libraries
Hgm classes.jar - CLIABDATOS\ROBOTICS\MNE T lejos_MXI_win3Z_0_5_Obetallejos_nxjilib
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Besides, in Eclipse console window, you will see the following message:
Project TESTING_NXJ_PLUGIN now is a leJOS NXJ project

Then, it is necessary to define Build path. Select your NXJ Project and click in
Configure Build Path in context menu:

Configure Build Path...

-

Add new folder:

& Properties for TEST_MX1_PLUGIM — |EI|5|
frvpe filter text Java Build Path - -
- Resource
. Builders [ Source |'[5- Projects | B, Libraries | "}{} Order and Export |
- Java Build Path Source Folders on build path:
[#- Java Code Stvle
Add Faolder. ..
[#- Jawa Compiler | il I
[ Java Editar Link Saurce. . |
- Jawadoc Location
- Project References —— |
- RunfDebug Settings Ll
Remave |
[ allow output Folders For source Folders
Defaulk output Folder:
[ TEST_Mi1_PLUGIN Browse. ., |
(7 oK Cancel |

And check the folder TEST_NXJ_PLUGIN:
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& Source Folder Selection =] |

Select the source Folder;

-] = .settings

Create Mew Falder, ., |

[:'E] a4 I Cancel

Then, click in Ok button to see the changes in your project:
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& Properties for TEST_MX1_PLUGIM — |EI|5|
frvpe filter text Java Build Path - -
- Resource
. Builders [ Source |E Projects | B, Libraries | "}{} Order and Export |
- Jarva Build Path Source Folders on build path:
[#- Java Code Stvle
. = = TEST_NX]_PLUGIN | addrFolder.. |
[#- Java Compiler Lo
) -2 Inchuded: (all)
[+ Java Editor W= £ uded: Link Source, .. |
- Javadoc Location i ﬁg Exc.u E. S ]
- Project References wgl? Wative library location: (Mone) i |
- RunfDebug Settings Ll
Remave |
[ allow output Folders For source Folders
Defaulk output Folder:
[ TEST_Mi1_PLUGIN Browse, .. |
(7 oK Cancel |

Then you have to click in Ok button to finish this step.

ERERTEST [ PLUGIN
E|EE (default package)
m Hello'arld. java
== Referenced Libraries
E_H- classes.jar - CHAJAB\DATOS\ROBOTICSY ML lejos_Mx]_win32_0_5 Obetallejos_neilib

2.5.5.1.- NXJ Plug-in Features

2.5.5.1.1.- Introduction
NXJ Plug-in allow to NXJ developers to do the following actions:

1. Upload latest firmware into NXT Brick
2. Upload NXJ programs into your NXT Brick
3. Convert any Java project into NXJ project
In this section, we explain the first and second feature.

Besides, NXJ Plugin includes a excellent documentation.

2.5.5.1.2.- Upload firmware

If you have to upload 1e]JOS firmware to NXT brick, you can use this plug-in.
Connect your NXT brick by USB wire to your computer and click in Upload
firmware:
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ledos Mkl Window  Help

2.5.5.1.3.- Upload Program to the NXT brick

Normally you send programs to NXT brick using DOS console or using Eclipse
manually or anoher IDE. With NXJ Plug-in the process to send NXJ programs is so
easy.

When you finish developing your NXJ Program, simply selecting the class and with
context menu, selecting the option Upload Program to the NXT Brick:

HESTOFE MO LOCA HISTOrY. . I I
leJ0s M 1 Convett to led0s Ned project
B Upload Program To The MET Brick

Pranerties alb4+-Frtar

Then if your class doesn’t have any syntactic error, connect your NXT brick and
click in the option, then you will see the following window:

Progress Information

\ij) Linking and uploading program ko the brick., ..

Zancel I Details ==

Then your program will be running in your brick!

2.5.5.1.4.- NXJ Plug-in documentation

The plug-in includes an excellent documentation integrated with eclipse. To read it,
click in Help > Help Contents:

0
! | Help

S
i) Welcame

&) Help Contents
= 4} Search i
Crvniamnic Help

kKew fssist, ., Ckrl4+-Shift+L
Tips and Tricks. ..
Cheat Sheets...

Software Updates r

About Eclipse SDK

Then you will see a new section named 1eJOS NXJ.

Juan Antonio Brefia Moral Page 67 of 250 www.juanantonio.info




Develop 1eJOS programs Step by Step

il
Search: l:lm Search scope: All topics
Contents ¢ =¥ | B ey 8 ot el & 8
& Workbench User Guide 1eJ05 Mad = -
Java Development User Guide
Platform Plug-in Developer Guide
IDT Plug-in Developer Guide About
Plug-in Development Environment Guide
PHPEclipse Help This i3 an Eclipse plugin for [eJOS W3
UMLZ2 Developer Guide
= E 1305 N21 o Version: 0.5.0
B Preliminairies o Author: Matthias Paul Scholz
.
.

& "u.-“" User Mariual Contact: contact page of Matthias Paul Scholz o the 1eJOZ forum
5 12305 Nx2 AP Supported operating systems

’“Qs o Windows XP
o Windows 2000
o Lituzx

s Supported Eclipse version: 3.3.1 Buropa

2.6.- Developing your first program with NXJ

When you download your NXJ, it includes a set of NXJ examples. If you see the file
tree, you will notice that you can experiment with NXJ several hours.

i sampies L85
Arthive Edicién  Wer  Favorkos  Herramienkas  Ayuds | i ‘
@nna'; - - * ‘ 4 ) Bitsqueda |[{ Carpotas ‘ =l X i) ‘ -
Dineccion [[) C:\JABIDATOS|ROBOTICSINATejos_NX1_win32_0_5_Obetsllejos_ruxfisanples = B
Carpetas * s . - -
B £ letos_N¥1_win32_0_5_Obeta = /} Bluestats J BTConnectTest K /] BTRecsive /’ BTSend
B 153 lejos_nxi . L |
[ [ ardparty S ; - =
Cabin J Bumpercar J ColorDetectar ' J CompassTest /, DL Test
2] docs L L L
ib
®= s # ] = [# 7) =
=t /} ExceptionTest /] Graphicssample /} Helloworld /I Lcour
[ (2 samples
B ) SOFTWARE o ” f o=
B lejos\0_windz_0_4_beta zo /} Line /] Listen /] LLCManitor /’ MemoryTest
B Iejos_Nx1_win32_0_5_Dbetazip
¥ () SOFTWARE i = e =
# () vIDED J WonitorTest J HRTCamTest | J PerformanceTest /I PilotTester
=M L L L
() #RES "
O S /} RCKEnulatar /] RCAMMTest | /l RCKPortTast J RCKRemote
I BECS | | {
1) w2003
& B gorge-asS-vmuare.zip o= > = ==
5 B ws /} RCXRemoteMotor J RemateNsT Test /] SignalTest /l SocketServer
[ Program Files
|} RECYCLER = = = =
[5) System Volume Infarmation J SocketTest J SoricTest ' J Soundsample /I SpeedTest
) temp . L |
= e " — =
[ 2 WRIPHP /} Subsumption1 J Subsumption2 k /] TikTest /I TimeTest
@ () Winpows L L L
e RECOVERY (D)
B 24 Unidad DYD-RW (E:) == i == B
e J Tune J UsBReceive J UsBSend /, View
B (& Dacurnentos campartidos -
[ U Mis carpetas para compartiv .classpath project o] SAMPES. properties
) Documentes de JCE E Archiuo CLASSPATH Archiva PROJECT Atchiva PROPERTIES
1 ) Documentos de juanantonio.brefia o 38 Ha kB
93 mis sitios de red
2 Papelera de rericlaje Tipa: Archive CLASSPATH
() ADWORDS 5 Fecha de madficacién: 08/01/2008 20:45

Tamafio: 2,83 KB

A good beginning is execute a very basic Example, HelloWorld.java. Open the file
HelloWorld.java in your favourite editor or Java IDE to study the structure of any
Java program

import lejos.nxt.*;

public class HelloWorld{
public static void main (String[] aArg) throws Ex ception{
LCD.drawString("Hello World",3,4);
Thread.sleep(2000);

}
}
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To execute this example in your NXT brick:

Step1: Compile your NXJ Program
Open console windows and compile your program. To compile any NXJ program use
the command nxjc <program>.java

INDOWS' system 32t cmd.exe

C:“JAB>cd datos
C:=~JABDATOS >cd robotics

G JABSNDATOSROBOTICS >cd nxj

C:~JAB~DATOS~ROBOTICE~NRJ>cd samples
C:~JABADATOS“ROBOT ICS“\ N J xsamples >cd helloworld
C:~JAB~DATOS~ROBOTICE~\NRJ~samples“HelloWorld>nxjc HelloWorld. java

C:~JAB-DATOS~ROBOT ICS~NAJ~samples~HelloWorld_

Step2: Execute your program into your NXT Brick
With NXJ technology if you want to send a compiled program to your NXT brick use
the command nxj <program>

INDOWS'\ system 32 cmd.exe

C:~JAB>cd datos

C:~JABSDATOS >cd robotics

C:~JABDATOS~ROBOTICS >cd nxj

C:sJABSDATOSSROBOTICS \NXJ>cd samples

G :~JAB~DATOS~ROBOT ICS~NXJ~samples>cd helloworld

G~ JABADATOS“ROBOT ICS N Jwsamples~HelloWorld> nxjc HelloWorld. java

C:~JABSDATOS~ROBOTICS“\NEJwsamplessHelloWorld>nxj —r Hellollorld
1leJ0OS HRJ> Linking...

leJ0OS NHEJ> Uploading...

leJ0OS NHXEJ> Upload successful in 2863 milliseconds

C:~JAB-\DATOS~ROBOTICE~NRJ~samples“He lloWorld>_

Once you have seen the development cycle in NXJ world we are going to learn
several features about this technology.

2.7.- Summary
In this chapter you should learn:

1. How to install the prerequisites to install 1eJOS software
2. How to install leJOS software
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How to install IeJOS firmware into your NXT brick

How to install Eclipse IDE

How to install Eclipse plugin for [eJOS

How to compile and run into the NXT brick your first program:
HelloWorld.java

oukw
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3.- Basic concepts about Java

3.1.- Introduction

LeJOS project uses the Java as the language to develop software for robots. Java is
an Object Oriented programming language. This ebook is not a ebook to learn Java,
but I think that it is important to know some features about Java.

3.2.- Learning the example HelloWorld.java

Any Java program has a main program which manages all operations. In Java all
files are classes, but only one Java class has the method main. If you notice the
first program, HelloWorld.java, then you will see the public method main

i mport | ejos.nxt.*;

public class Hell owrl d{
private static final String wel coneMessage = "Hello Worl d";
public static void main (String[] args){
[l Systemout.println("Hello World");
LCD. dr awst ri ng(wel conmeMessage, 0, 0) ;
LCD. refresh();

}

If the project is complex you will have multiple classes and one class which
manipulate the rest of classes. In this case HelloWorld.java is a simple project with
a unique class.

3.3.- Discovering the sections in any Java class

Any Java class has the following areas in the code:

1. The Import Area
2. Class encapsulation
3. The main method

3.3.1.- The Import Area:
The import area is the part of any Java Class used to declare what Java package
you are going to use in this class. In this example we use NXT LCD features, then it

is necessary to import the package lejos.nxt.*; if you want to import the unique
class which you use in your program, use this way: import lejos.nxt.LCD;

3.3.2.- Class encapsulation:

Any Java Class has the following areas: Properties, Methods and Events. In this
easy example the Class HelloWorld:
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1. Properties:

1. wellcomeMessage
2. Methods:

1. main

3.3.3.- The main method:

The main class needs a main method to execute it. In this example the class
HelloWorld has a main class used to execute some instructions:

public static void main (String[] args){
/1 Systemout.printin("Hello World");

LCD. dr awst ri ng(wel coneMessage, 0, 0) ;
LCD. refresh();

3.4.- Summary

In this chapter you learnt some concepts about Java technology
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4.1.- Introduction

LeJOS is able to manage several sensors. The unique limitations is the number of
input ports which is reduced to 4 input ports.

In this section we explain how to use the following sensors:

« Ultrasonic sensor
» Compass sensor

e GPS
¢ NXTCam
« NXTLine

e« Touch sensor
 Sound sensor

4.2.- Ultrasonic Sensor

The Ultrasonic Sensor helps your NXT robot measure distances and "see" where
objects are.

The Ultrasonic Sensor uses the same scientific principle as bats: it measures
distance by calculating the time it takes for a sound wave to hit an object and
return - just like an echo.

Large sized objects with hard surfaces return the best readings. Objects made of

soft fabric or with curved shapes like a ball or are very thin or small can be difficult
for the sensor to detect.
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To explain how to use Ultrasound Sensor with NXJ, we will explain the example
SonicTest.java that you can find in the folder SonicTest

import lejos.nxt.*;

/**

* Simple test of the Lego UltraSonic Sensor.
*

* @author Lawrie Griffiths

*

*/
public class SonicTest {

public static void main(String[] args) throws Exce ption {
UltrasonicSensor sonic = new
UltrasonicSensor(SensorPort.S1);

while(!Button.ESCAPE.isPressed()) {
LCD.clear();
LCD.drawString(sonic.getVersion(), 0, 0);
LCD.drawsString(sonic.getProductID(), 0, 1);
LCD.drawString(sonic.getSensorType(), 0, 2);
Thread.sleep(200);
LCD.drawInt( sonic.getDistance() , 0, 3);
LCD.refresh();
Thread.sleep(500);

}

To use Ultrasound Sensor, you have to create an instance of UltrasonicSensor:

UltrasonicSensor sonic = new UltrasonicSensor(Senso rPort.S1);

You have to indicate in what port you have pluged the sensor. In the example
Ultrasound is pluged into port 1.

If your program needs to know the distance from the sensor to any object then you
need to use the method:

sonic.getDistance()

Further information about Motor class here:
http://lejos.sourceforge.net/nxt/nxj/api/lejos/nxt/UltrasonicSensor.html

4.3.- Compass sensor

The NXT Compass Sensor contains a digital magnetic compass that measures the
earth’s magnetic field and calculates a heading angle. The Compass Sensor
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connects to an NXT sensor port using a standard NXT wire and uses the digital 12C
communications protocol. The current heading is calculated to the nearest 1° and
refreshed 100 times per second.

NXT has the possibility to use a digital compass sensor to specifically to aid
navigation

A compass can be a valuable sensor that your robot can use to navigate the world.
The Dinsmore 1490 compass is a cheap and durable unit that is relatively easy to
interface to. It provides 8 headings (N, NE, E, SE, S, SW, W, and NW). 4 signals,
N,S,E,W are read by the Basic Stamp II controller to determine the robot’s heading.

N

import lejos.nxt.*;
import lejos.nxt.addon.*;

/**

* Simple test of compass sensors.

*

* Works with Mindsensors and HiTechnic compass sen sors.
*

* @author Lawrie Griffiths
*

*/
public class CompassTest {
public static void main(String[] args) throws Exce ption {
CompassSensor compass = hew CompassSensor(SensorP ort.S1);
while(!Button.ESCAPE.isPressed()) {
LCD.clear();
LCD.drawlInt((int) compass.getDegrees() , 0,0);

LCD.refresh();
Thread.sleep(500);

}

Compass sensor is sensor which is not included into Lego Mindstorms NXT so you
have to import the class from the package lejos.nxt.addon.*.

The way to get the degrees from the sensor is compass.getDegrees()

This kind of servo is necessary to many projects which use navigation. 1
recommend to purchase a unit from Mindsensors or Hitechnic.

Further information:
http://lejos.sourceforge.net/nxt/nxj/api/lejos/nxt/addon/CompassSensor.htmi

4.4.- GPS

With [eJOS is very easy to manage information from a GPS device. In Le]JOS project
exists 2 ways to manage GPS data:
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1. Using the package javax.microedition.location

2. Using the package lejos.gps

4.4.1.- Using the package javax.microedition.location

4.4.2.- Using the package lejos.gps

The package lejos.gps allows the developer to manage gps information from the

following NMEA Sentences:

+ GGA - essential fix data which provide 3D location and accuracy data.

e GSA - GPS DOP and active satellites

eGPV - GPS Satellites in view

« RMC - NMEA has its own version of essential gps pvt (position, velocity,

time) data. It is called RMC

« VTG - Track Made Good and Ground Speed.

With data from this NMEA sentences it is possible to return Date objects to manage
date information or Coordinates objects to calculate distances.

A GPS is perfect if you have a robot which operates in a outdoor area. GPS devices
are sensitives to the place where it operates. You can measure the quality of the
data from any GPS device if you see the number of satellites and error data which

you can get from the following methods:

+ getModeValue()
getPDOP()
getHDOP()
getVDOP()

In the following example you will show how to use a GPS with |e]JOS:

import java.io.*;
import java.util.*

import javax.bluetooth.RemoteDevice;
import javax.microedition.location.Coordinates;

import lejos.gps.GPS;
import lejos.nxt.comm.*;
import lejos.nxt.*;

import lejos.util. Stopwatch;

/**

*

* @author Juan Antonio Brenha Moral

*

*/

public class GPSThread extends Thread{
/IGPS Receiver
private String GPSPattern = "";
static private byte[] pin = {};

/lInquire code

Juan Antonio Brena Moral
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private static byte[] cod = {0,0,0,0}; // 0,0,0,0
Bluetooth device regardless of Class of Device (cod

/[Bluetooth Connection messages

Develop 1eJOS programs Step by Step

picks up every

private String MESSAGE_SEARCHING = "Searching";
private String MESSAGE_CONNECTING = "Connecting";
private String MESSAGE_CONNECTED = "Connected";

private String MESSAGE_RECONNECTING

= "Reconnectin g";

private String MESSAGE_CONNECTION_FAILED = "Connec tion failed";
private String MESSAGE_NO_GPS = "No detected GPS";

private String MESSAGE_CLOSING = "Closing...";

//Bluetooth

static private RemoteDevice GPSDevice = null;

static private BTConnection btGPS = null;
static private InputStream in = null;
static protected GPS gps = null;

//IDetect GPS Device

private boolean GPSDetected = false;
/[Connect with GPS Device

private int connectionStatus = 0;

/IGPS Data

private Date init;

private Date now;

protected Coordinates origin;
protected Coordinates current;

//[Command to process
private int CMD = 0;

/[Connection counter
private int connectionCounter = 0O;

/[Exchange Data Object
private LRDataBridge db;

//LCD
[lprivate int LCDRow = 6;

/* CONSTRUCTOR */

public GPSThread(String gpsp, byte[] p){
GPSPattern = gpsp;
pin = p;

}

public GPSThread(String gpsp, byte[] p, LRDataBrid ge dObj){

GPSPattern = gpsp;
pin = p;

db = dObj;
}

public GPSThread(LRDataBridge dObj){
db = dObj;
}

[* Setters & Getters */
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public void setGPSDevice(String gps){
this.GPSPattern = gps;
}

public String getGPSDevice(){
return GPSPattern;

}

public void setGPSPin(byte[] p){
pin = p;

}

public byte[] getGPSPin(){
return pin;

}

public void setCommand(int c){
CMD =g¢;

}

public void run(){

while(true){

Develop 1eJOS programs Step by Step

if(CMD == 1){
fetchData();
lelse if(CMD == 2){
readGPS();
}
}
}
/**
* Methods used to discover a predefined GPS recei ver and you

* to connect with it directly.
*

* @param BTPatternName
* @return

*/

private boolean discoverBTDevice(String BTPatternN ame){

boolean GPSDetected = false;
RemoteDevice btrd = null;
String BTDeviceName;

//LCD.drawString(MESSAGE_SEARCHING, 0, LCDRow);

/ILCD.refresh();

db.setBTGPSMSG(MESSAGE_SEARCHING);
Vector devList = Bluetooth.getkKnownDevicesList();

if(devList.size() > 0){

for (inti = 0; i < devList.size(); i++) {
btrd = ((RemoteDevice) devList.elementAt(i));

BTDeviceName = btrd.getFriendlyName(true);
if(BTDeviceName.indexOf(BTPatternName) = -1){
GPSDevice = btrd;
GPSDetected = true;

break;
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}

return GPSDetected,;
}

static boolean discoverBTDevices(){
boolean GPSDetected = false;

LCD.clear();

LCD.drawString("Searching...", 0, 0);

LCD.refresh();

/IMake an BT inquire to get all Devices with BT S ervices
enable

Vector devList = Bluetooth.inquire(5, 10,cod);

//If exist GPS Devices near
if (devList.size() > 01
String[] names = new String[devList.size()];
for (inti = 0; i < devList.size(); i++) {
RemoteDevice btrd = ((RemoteDevice)
devList.elementAt(i));
names[i] = btrd.getFriendlyName(true);

TextMenu searchMenu = new TextMenu(names,1);
String[] subltems = {"Connect"};
TextMenu subMenu = new TextMenu(subltems,4);

int selected;
do {
LCD.clear();
LCD.drawString("Found",6,0);
LCD.refresh();
/IMenu 1: Show all BT Devices
selected = searchMenu.select();
if (selected >=0){
RemoteDevice btrd = ((RemoteDevice)
devList.elementAt(selected));
LCD.clear();
LCD.drawString("Found",6,0);
LCD.drawString(names[selected],0,1);

LCD.drawString(btrd.getBluetoothAddress(), 0, 2);
//Menu 2: Show GPS Device
int subSelection = subMenu.select();
if (subSelection == 0)}{
GPSDetected = true;
GPSDevice = btrd;

break;
}
} while (selected >= 0);
lelse{
GPSDetected = false;
}
return GPSDetected,;
}
/**
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* This method connect with a RemoteDevice.

* If the connection has success then the method c
instance of

* the class GPS which manages an InputStream

*

* @return

*

static int connectGPS(){
int result;
/[Bluetooth.addDevice(GPSDevice);

/IBTConnection btGPS = null;

btGPS = Bluetooth.connect(GPSDevice.getDeviceAddr
NXTConnection.RAW,pin);

if(btGPS == null){
result =-1;//No connection

lelse{
result = 1;//Connection Sucessful
}
try{
in = btGPS.openinputStream();
gps = new GPS(in);
gps.updateValues(true);//Update values always
result = 2;//
}catch(Exception e){
result = -2;
}

return result;

}

private void readGPS(){
/[Store the initial coordinate and the moment
boolean firstMomentFlag = false;

while(true){
//1. Detect
GPSPattern = db.getGPSDevice();
if(GPSPattern 1= ""){
GPSDetected = discoverBTDevice(GPSPattern);
telse{

}

if(GPSDetected){
/[2. Connecting
/ILCD.drawString(MESSAGE_CONNECTING,

GPSDetected = discoverBTDevices();

LCDRow);
/ILCD.refresh();
db.setBTGPSMSG(MESSAGE_CONNECTING);
connectionStatus = connectGPS();

if(connectionStatus == 2){
db.setGPSEnabled(true);

/ILCD.drawString(MESSAGE_CONNECTED,

LCDRow);
//ILCD.refresh();

db.setBTGPSMSG(MESSAGE_CONNECTED);

reate an

01

0.
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process InputStream)

and Time

object from init to current
gps.getDate();
tempDate.getHours();
tempDate.getMinutes();
tempDate.getSeconds();
tempDate.getYear();

tempDate.getMonth();

Develop 1eJOS programs Step by Step

Sound.beep();

connectionCounter++;

/IWhile exist a BT Connection (GPS Object
while(Igps.existinternalError()){

/[This block store origin GPS Data

if('ffirstMomentFlag){

/IA way to isolate date

Date tempDate =
int hours =
int minutes =
int seconds =
int year =
int month =

int day = tempDate.getDay();
init = new Date();
init.setHours(hours);
init.setMinutes(minutes);
init.setSeconds(seconds);
init.setYear(year - 2000);

init.setMonth(month);

init.setDay(day);

origin = new
Coordinates(gps.getLatitude(),gps.getLongitude(),gp s.getAltitude());

you have valid data:

//Repeat the operation until

if(
(init.getSeconds() I=
0) &&
(init.getYear() 1=
2000) &&
(gps.getLatitude() I=
0) &&
(gps.getGPSStatus())
X
db.setOrigin(origin);
db.setlnit(init);
firstMomentFlag = true;
db.setInitDateFixed(true);
}
}
current = new
Coordinates(gps.getLatitude(),gps.getLongitude(),gp s.getAltitude());

Juan Antonio Brena Moral

db.setCurrent(current);
db.setNow(gps.getDate());
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db.setSatellitesTracked(gps.getSatellitesTracked() ;
db.setGPSSpeed(gps.getSpeed());

}
//LCD.drawString(MESSAGE_RECONNECTING, 0,
LCDRow);
/ILCD.refresh();
db.setBTGPSMSG(MESSAGE_RECONNECTING);
db.setGPSEnabled(false);
telse{

//LCD.drawString(MESSAGE_CONNECTION_FAILED, 0, LCD Row);
/ILCD.refresh();

db.setBTGPSMSG(MESSAGE_CONNECTION_FAILED);
db.setGPSEnabled(false);
}

telsef
/ILCD.drawString(MESSAGE_NO_GPS, 0, LCDRow);
/ILCD.refresh();
db.setBTGPSMSG(MESSAGE_NO_GPS);
db.setGPSEnabled(false);

/ICMD1: FetchData: Connect, GetGPSData, Disconnect
private void fetchData(){
/1. Detect
GPSPattern = db.getGPSDevice();
if(GPSPattern 1= ""){
GPSDetected = discoverBTDevice(GPSPattern);
lelse{

}

if(GPSDetected){
/[2. Connecting
/ILCD.drawString(MESSAGE_CONNECTING, 0, LCDRow);
/ILCD.refresh();
db.setBTGPSMSG(MESSAGE_CONNECTING);
connectionStatus = connectGPS();

GPSDetected = discoverBTDevices();

if(connectionStatus == 2){
db.setGPSEnabled(true);
//LCD.drawString(MESSAGE_CONNECTED, 0, LCDRow);
/ILCD.refresh();
db.setBTGPSMSG(MESSAGE_CONNECTED);
Sound.beep();

boolean flag = true;
Stopwatch sw = new Stopwatch();

//While exist a BT Connection (GPS Object
process InputStream)

while(('gps.existinternalError()) && (flag)){
if(sw.elapsed() >= 10000){

sw.reset();
//Sound.buff();
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/[Finish the loop
flag = false;

}

current = new
Coordinates(gps.getLatitude(),gps.getLongitude(),gp s.getAltitude());
LCD.drawString("d" + gps.getLatitude(),
0, 0);
LCD.refresh();
db.setCurrent(current);

}

/ILCD.drawString(MESSAGE_RECONNECTING, 0,
LCDRow);

/ILCD.refresh();

//db.setBTGPSMSG(MESSAGE_RECONNECTING);

/ldb.setGPSEnabled(false);

telse{

//ILCD.drawString(MESSAGE_CONNECTION_FAILED, O,
LCDRow);

/ILCD.refresh();

db.setBTGPSMSG(MESSAGE_CONNECTION_FAILED);

db.setGPSEnabled(false);

}

/ILCD.drawString(MESSAGE_NO_GPS, 0, LCDRow);
/ILCD.refresh();
db.setBTGPSMSG(MESSAGE_NO_GPS);
db.setGPSEnabled(false);

lelse{

}

This example show how to manage GPS data and exchage it with others threads.
The steps to manage information from a GPS are:

1. Discover a GPS device to connect
2. Connect with GPS device
3. Use the data from GPS in your logic

Discover a GPS device to connect
Exists 2 alternatives to solve this problem:

1. Use the same GPS Device
2. Use a generic routine to discover every Bluetooth device to connect

If you use the same GPS device, the technique is really easy:

private boolean discoverBTDevice(String BTPatternN ame){
boolean GPSDetected = false;
RemoteDevice btrd = null;
String BTDeviceName;

//LCD.drawString(MESSAGE_SEARCHING, 0, LCDRow);
/ILCD.refresh();
db.setBTGPSMSG(MESSAGE_SEARCHING);

Vector devList = Bluetooth.getkKnownDevicesList();

if(devList.size() > 0){
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for (inti = 0; i < devList.size(); i++) {
btrd = ((RemoteDevice) devList.elementAt(i));

BTDeviceName = btrd.getFriendlyName(true);
if(BTDeviceName.indexOf(BTPatternName) != -1){
GPSDevice = btrd;
GPSDetected = true;
break;

}

return GPSDetected,;

This method can be used to know if you GPS device is turn on. If the method
returns true, then you can connect with it.

The another way to connect with a GPS is using a generic routine as the following:

static boolean discoverBTDevices(){

enable

boolean GPSDetected = false;

LCD.clear();

LCD.drawString("Searching...", 0, 0);

LCD.refresh();

/I[Make an BT inquire to get all Devices with BT S ervices

Vector devList = Bluetooth.inquire(5, 10,cod);

//If exist GPS Devices near
if (devList.size() > 01
String[] names = new String[devList.size()];
for (inti=0; i < devList.size(); i++) {
RemoteDevice btrd = ((RemoteDevice)

devList.elementAt(i));

names[i] = btrd.getFriendlyName(true);

TextMenu searchMenu = new TextMenu(names,1);
String[] subltems = {"Connect"};
TextMenu subMenu = new TextMenu(subltems,4);

int selected;
do {
LCD.clear();
LCD.drawString("Found",6,0);
LCD.refresh();
//Menu 1: Show all BT Devices
selected = searchMenu.select();
if (selected >=0){
RemoteDevice btrd = ((RemoteDevice)

devList.elementAt(selected));

LCD.clear();
LCD.drawString("Found",6,0);
LCD.drawString(names[selected],0,1);

LCD.drawString(btrd.getBluetoothAddress(), 0, 2);

//Menu 2: Show GPS Device
int subSelection = subMenu.select();
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if (subSelection == 0)}{
GPSDetected = true;
GPSDevice = btrd;
break;

}

} while (selected >= 0);
telse{

}

return GPSDetected;

GPSDetected = false;

}

With this method you will discover all Bluetooth devices then you will choose your
GPS device to connect.

Once you know what GPS device you are going to connect, you can use the
following method to connect:

static int connectGPS(){
int result;
/[Bluetooth.addDevice(GPSDevice);

/IBTConnection btGPS = null;
btGPS = Bluetooth.connect(GPSDevice.getDeviceAddr 0,
NXTConnection.RAW,pin);

if(btGPS == null){
result =-1;//No connection

telse{
result = 1;//Connection Sucessful
}
try{
in = btGPS.openinputStream();
gps = new GPS(in);
gps.updateValues(true);//Update values always
result = 2;//
}catch(Exception e){
result = -2;
}

return result;

}

If you study with detail the code then you will see that the method stablish a
Bluetooth connection and return an InputStream object which is used by a GPS
Object to process NMEA sentences.
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4.5.- NXTCam

4.5.1.- Introduction

NXTCam is the new Lego Mindstorm sensor designed to add artificial vision
features. NXTCam is not a usual sensor as Lego Ultrasonic sensor. Before plugging
this sensor, it is necessary to train it.

The NXTCam provides following capabilities:

Track up to 8 different colorful objects at 30 frames/second

Configure the NXTCam using USB interface on Windows XP, Windows Vista.
Supports two tracking modes: Object tracking and Line tracking.

Provide real-time tracked object statistics (number of objects, color of
objects, bounding box coordinates or line coordinates) through a standard
NXT sensor port.

Tracked image resolution of 88 x 144 pixels at 30 frames/second

Perform full-resolution (176 x 144) pixels color image dumps to PC via USB
port.

Low power consumption (the entire system only draws 60 mA)

Uses NXT compatible I12C protocol for communications.

Supports Auto Detecting Parallel Architecture (ADPA) for NXT sensor bus.
This means that NXTCam can coexist with LEGO or third party digital sensor
on the same NXT port. ADPA support enables user to employ several sensors
on the same port without the need of external sensor multiplexer, reducing
the overall size without compromising the functionality.

Mindsensors has created a sourceforge project to de create a tool that you need to
install and use to train your NXTCam. http://nxtcamview.sourceforge.net/

NXTCamView

In this chapter we are going to explain:

PN AEWN =

Install NXTCam driver

Install NXTCamView software

Learn to use NXTCamView

Learn the class NXTCam in NXJ

Learn NXTCam API

Learn to train NXTCam with NXTCamView
Detect a object with NXJ

Create a Radar robot with NXTCam
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4.5.2.- Install NXTCam driver

The first time when you connect your NXTCam sensor with your computer, you
notice in Device Manager Windows, that this USB device is not recognized by your
Operating System:

L, administrador de dispositivos =10 x|

Archivo  Accion Yer  Ayuda

= = @ |2
-2 ESMETAMAN

j Adaptadores de pantalla
0+ 8 Adaptadores de red

- Baterias
- Controladoras de bus serie universal (USE)
- Controladoras de host digital seguro

-i= Controladoras IDE ATAATAPT

[+

j Dispositivos de siskemna

‘E' Dispositivos de sonido, video v jusgos
j Equipo

L, Mdderns

- Monitor

- T esdispositivos sefialadores

v,.;a- Teclados
[+-%e# Unidades de disco
[+ 4 Unidades de DYD{CD-ROM

To associate this device with the correct driver, it is necessary to indicate Windows
the location of NXTCam Drivers using the assistant.

Step1: Choose the option to not use Windows Update to discover NXTCam driver.
You can download the driver from Mindsensors website. Use the following URL:
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Asistente para actualizacion de hardware

Asistente para actualizacién de
hardware

Windows buzcara el zoftware exiztente v el actualizado en =u
equipa, en el CO de instalacion de hardware o en el sitio Web
de "wWindows Update [con su permizo),

Leer nuesta directiva de privacidad

iDezea gque Windows e conecte a Windows Update para
buzcar software?

£ 51, sdlo esta vez
£ 5i. ahora v cada vez que conecte un dispositiva

% Mo por el momento

Haga clic en Siguiente para continuar.

< fibras I Siguiente > I Cancelar

Step2: Edit the path where you have stored NXTCam driver.
Indicate that you know the location where you have stored the driver.

Asistente para actualizacion de hardware

5

Eszte agziztente le ayudara a instalar software para:

MeToam W1

Z;.-j 5i su hardware viene con un CD o disquete de

= instalacion, ingértelo ahora.

iué desea que haga el azistente?

{7 Instalar automaticamente el software [recomendado)

{* Instalar desde una lista o ubicacitn especifica [avanzado]

Haga clic en Siguiente para continuar.

4 fikraz I Siguiente > I Cancelar

Type the path:
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Asistente para actualizacion de hardware

Elija sus opciones de bdsqueda e instalacion.

% Buzcar el contralador més adecuade en estas ubicaciones.

Ilze laz siguientes cazillaz de verficacion para limitar o expandir la blsqueda predeterminada, la
cual incluye rutas locales v medioz extraibles. Se inztalard el mejor controlador que e encuentre.

[~ Buscar en medioz extraibles [disquete, CO-ROM.. ]

¥ Incluir esta ubicacidn en la bisqueda:

[CAJAB\DAT OSYROBOTICS N\ SOF TWARE \nstcam_v1 plinite 7]

" Mo busear. Seleccionaré el controlader que se va a instalar.

kediante esta opoion podra seleccionar de wna lizta el controlador del dispositivo, Windows no
puede garantizar que &l controladar que elija sea el mas apropiado para su hardware.

4 fikraz Siguiente > Cancelar

When you click in Next button, Windows will associate NXTCam with the driver.

Asistente para actualizacion de hardware

E spere mientraz el aziztente instala el software._.

% T Cam

- -

E stableciendo un punto de restauracion del sisterna v
haciendn una copia de seguridad de archivos antiguos en

< fifras Siguiente » [Cancelar

In this moment, your device has been recognized.
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Asistente para actualizacion de hardware

¢ Finalizacidn del Asistente para
@ actualizacion hardware

N

El azistente ha terminado de instalar el software para:

% MNeTCam

Haga clic en Finalizar para cermar el asistente.

< fibras I Finalizar I Eanzelar

If we try to see Device Manager Window again you will see a new problem, it is
necessary to install a driver for USB Serial Port, then we have to repeat the
previous task twice to finish.
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L, administrador de dispositivos =10 x|

Archivo  Accion Yer  Awuda

o B EFS 2 A <x®a

=2 ESMETAMAN
+ § Adaptadores de pantalla
B8 Adaptadores de red

% Batetias
=- = Controladoras de bus serie universal (LISE)
-85 Concentrador raiz USE

= Concentrador raiz USE

= Concentrador raiz USE

= Concentrador raiz USE

= Concentrador raiz USE

= Concentrador raiz USE

= Controlador de host de PCI a USE mejorado
= Controladora de host USE OpenHCD estandar
= Controladora de host USE OpenHCD estandar
= Controladora de host USE OpenHCD estandar
= Controladora de host USE OpenHCD estandar
= Controladora de host USE OpenHCD estandar
B NETCam

]gj Controladoras de host digital seguro

¥ Controladoras IDE ATAJATAPT

]% Dispositivos de sistema

[
[
[
EEI---E: Dispositivos de sonido, video v jusgos
[
[
[
[

+- Iy Equipo

H s Madems

+- & Maonitar

+- |y Mause v otros dispositivos sefialadares
-2 Otros dispositivos

+ 488 Procesadores

s Tedados

“ge Unidades de disco

- 2 Unidades de DYD/CD-ROM

|Inin:ia el Azistente para actualiza| |

Select the node USB Serial Port in the tree menu and right-click to update the
driver then follow the indications showed by the assistant:
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Asistente para actualizacion de hardware

¢ Finalizacidn del Asistente para
@ actualizacion hardware

N

El azistente ha terminado de instalar el software para:

3 MeTCam

Haga clic en Finalizar para cermar el asistente.

< fibras I Finalizar I Eanzelar

Select the same path you use when you installed NXTCam Driver.

Asistente para actualizacion de hardware

Elija sus opciones de bisqueda e instalacion.

¥ Buscar el controlador més adecuado en estas ubicaciones.

Ilze |az ziguientes cazillas de verificacion para limitar o expandir la blzgueda predeterminada, la
cual inchaye rutaz locales » medios estraibles. Se instalara el mejor controlador que e encuentre.

[ Buscar en medios extraibles [disquete, CO-ROM. .|

W Incluir esta ubicacion en la brisqueda:

[CAJAB\DAT OSROBOTICS N\ SOF TWARE \nutcam_v1 plnite =]

" Mo buscar. Seleccionaré el controlador que e va a instalar.

Mediante ezta opcion podra seleccionar de una lizta el controlador del dispozitiva, Windows no
puede garantizar que &l contraladar que elija zea &l maz apropiada para su hardware.

< Afraz Siguiente > Cancelar

When you finish the process, check again your Device Manager Window, you will
not see any problem with NXTCam
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=10l %]

Accion Wer  Awuda

-= 0 HFS 2 a8 =g

R R R R O R O O |

=2 ESMETAMAN

rj Adaptadores de pantalla

B8 Adaptadores de red
% Baterias

3 Contraladaoras de bus serie universal (LISE)
& Concentrador raiz USE
= Concentrador raiz USE
= Concentrador raiz USE
= Concentrador raiz USE
= Concentrador raiz USE
= Concentrador raiz USE
= Controlador de host de PCI a 1USE mejorado
= Controladora de host USE OpenHCD estandar
= Controladora de host USE OpenHCD estandar
= Controladora de host USE OpenHCD estandar
= Controladora de host USE OpenHCD estandar
= Controladora de host USE OpenHCD estandar
= MATCam

];j Controladoras de host digital seguro
-i=%) Cantroladaras IDE ATAfATAPT

H- _J Dispositivos de siskema

f-B), Dispositivos de sonido, video y juegos
H- _J Equipo

]L, Maderns

- 5 Maritor

- ) Mouse y otros dispositivos sefialadores
]ﬂ Procesadores

r;y" F'_I:IEI’tI:lS

M T Cam (0
2 Teclados
g Unidades de disco

ity Unidades de DYDYCD-ROM

(COM &L

4.5.3.- Install NXTCamView

NXTCamView is a .NET application developed by Mindsensors community and
stored in the website www.sourceforge.net .Latest release of NXTCamView can be
downloaded in the following URL: http://nxtcamview.sourceforge.net/

When you download the software and init the installation, NXTCamView offer you
an assistant in the installation’s process.

Step1l: Accept licence:
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Welcome to the NXTCamView Setup Wizard

The inztaller will quide you through the zteps required to install F=T Camiew on your computer.

WARMIMG: This cormputer program is protected by copuright law and international treaties.
IInauthaorized duplication ar distribution of thiz program, or any portion of it, may resulk in zevere civi
ar criminal penalies, and will be prozecuted ko the mazimum extent pozsible under the law,

Cancel | ¢ Back | Mext »

ii.;;l NXTCam¥iew

License Agreement

Pleaze take a moment to read the licenze agreement now. If you accept the terms below, click "l
Agree'’, then "Mext". Othenwize click "Cancel'.

GHUT GZEMNERALL PUEBLIC LICENSE ﬂ
Version 3, 2 June 2007

Copvright (C) z0O07 Free Software Foundation, Inc.
=http: s orgsfr

Everyone is permitted to copy and distribute werbatim copies
of this license document, but changing it is not allowed.

Preamhle

The GNJ General Public License is a free, copyleft license j

" | Do Mot Agree | Agree

Cancel ¢ Back M et »

Step2: installation path
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i'.g!,! MEXTCam¥iew

Select Installation Folder

The inztaller will inztall Hx<TCamtfiew to the fallowing folder.

Toinzstall in this folder, click “Hest". Toinstall to a different folder, enter it below ar click "Browse"'.

Folder:
C:MaArchivos de programaiMs=T Camiiew’, Browse. ..
Diigk Cozt...
[nztall BT Cantigw fior paurzelf, or far anyane who uses thiz computer:
¥ Eveyone
O ust me
Cancel | < Back | Mext »

i’;?l NXTCam¥iew

Confirm Installation

The ingtaller iz ready to install MET Camtfiew on your comprter.

Click "Mext" to start the installation.

Cancel < Back M et >
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4.5.4.- Using NXTCamView to Train NXTCam

NXTCam is a sensor that manages Color patterns then to establish when you use
the tool NXTCamView.

In the following URL, http://nxtcamview.sourceforge.net/DemoScreenCam.htm,
there are videos to establish color patterns.

In this paper, we learn to detect the following objects:
1. Lego Air Tank
2. Fluorescent Text liner

4.5.4.1.- Lego Air Tank
When you use Pneumatic Pieces, one typical piece is a Lego Air Tank:

If we want to add a color map to detect Lego Air Tank Pieces then execute
NXTCamView and connect NXTCam in your computer.

ure | Bbisconnect | (%] Colors (5 Tracking

@ ok connected NETeam Y 1.1

Once you have connected NXTCam, make an image capture:
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I NXTCamView _1=1x]

© Fle  View Took  Window  Help

AW connect |9 capeure §@Disconnect || 57l

. ri52 q:61 bi207
-
R
80
)\f)\ L T T T B A |
B4
—15:0‘-;‘ -

Calors in range: 128

¥ Highlight Colors M Interpolated

{8 Connected - Tracking HXTzam ¥ 1.1

When you have an image that you have taken with NXTCam, create a color pattern
using this tool:

x
E.:-: :-; 2 23 |o@upload Hide

EI ri255 9:255 b:255

I Y A Y
96 123

Color tolerance; Ig 3:

Colars in range: 27

At the end of the process, you have a color pattern as the following:
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W NETCamView 1=l x]

© Fle  View Took  Window  Help

i UM canact | Bicapture §BDisconnect |

T

I
g . 2 g [eMupbad tide
@ . - ri6s g:32 bi3z

E e
_>m||

160

Colors in range: 128

¥ Highlight Colors M Interpolated

=

Hide  Trarkina Buinnina

{8 Connected - Tracking MzTcam ' 1.1

Then you have to upload the color pattern to the NXTCam using the button
update. When the process goes well, you will see the following alert:

NXTCamYiew x|

Zolor upload was successFull
Acepkar

Test your color map pattern using the option tracking:

B NXTCamView 1=l x|

 Fle  Vew Toos Window Help

i UM conect | B capture {BDisconnect |

m B8 Tracking

o 8% | #lunbad Hide

; [alelelclalala] e

/=18 1507 -3 -

it \*\*u}\ulwwlu
b v 80

t‘F-

\!\1.\J>HH\IH\II

7‘15 5_4 .

ill\& >\\\II

FE RS
) 180

Color talsrance: |2 3:

Calors in rangs: 128

‘

Hide Tracking Running Start Pause Stop

[~ Tracking Statistics ——————— — Uploaded Colors.

Total: 182142 rame count: 34482 Mo, | Color | Tatal Filtered |
1

Filtered In: 171568.wq frame: 5 I occs 23563

Filtered Out: 10574 Area filter: [0 =]
’—Bluh Details -

HKTcam ¥ 1.1

{8 Connected - Tracking
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4.5.4.2.- Fluorescent Text liner
It is very common to have a Fluorescent Text liner at home or in your office, but
our training it is a good item because the color is not usual in the environment then
we create a pattern to detect this object.

If we want to add a color map to detect Fluorescent Text liner then execute
NXTCamView and connect NXTCam in your computer.

B NXTCamView _1= x|

© Fle  View Took MAindow  Help

U comneet | Caprure | Moisconnect | ] Colars (5] Tradding

@ Hot connected MTcam ¥ 1.1

Once you have connected NXTCam, make an image capture:
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0D i TCamview = [=1 5]

¢ File  View Tools  Window  Help

B Connect JCapturE ﬂ’D\scnnnact |ﬂ Tracking

W) NXTCapture182501 | @ 5% | #@upload Hide

. ri6d gi27 bi3g

>
\I\l!ll\ll\l\'\l
208 240
I >
I A IS S B B
208 240
>
\|!||||\||\|\\1|
205 240
Color tolerance! |2 3:

Colors in range: 27

¥ Highlight Calors v Interpolated

4 3

When you have an image that you have taken with NXTCam, create a color pattern
using this tool:

[E]x =[] 2 % 2Bupoad tide
. ri6d gi27 bi3s

1 A A |
208 240

I >
I |

208 240

I >
(I | |

205 240

Color tolerance: |z

Colors in range: 27

At the end of the process, you have a color.

Then you have to upload the color pattern to the NXTCam using the button
update. When the process goes well, you will see the following alert:
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MXTCam¥iew x|

Color upload was successFull

Test your color map pattern using the option tracking:

i nxTCamview 5[] |

©Fle  Miew Tools  Window  Help

'_fConnect f{\captura ﬂ’Dsconnact |

=
{EH [l & & |=Buead e
Tracking = = s
& -
\I\!lll\ll\l\'\l
206 240
-
\I\!Ill\ll\l\\Il
208 240
C=1
-
»=108 ¥=64 \|\||||\||!|\\-1'|
Wi =39 H=50 205 240
4=1950 Calor tolerance! |2 3:

Colors in range: 27

=
®=130 ¥=134
W=11 H=2
4=09
Hide Tracking Running Stark | Pause | Stop |
i Tracking Statisties — [~ Uploaded Colors

Total: 22304 Frame count: 8531 No. | Colar | Total | Filtered |
Filtered In: 22304 Avg frame: 2 ¥ 923 923

Filtered Out: 0 Area filter: o 3:

Blob Details
IVF Color M solid M color Mo,

Notes:

1. It is better if the object to track is different in relation to the environment
2. If you object is totally different, NXTCam will not detect false objects (Noise)

4.5.5.- NXTCam NXJ API

NXJ allows managing NXTCam using the class NXTCam the current public methods
are the following:
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Method Summary

int | getHumber0f0bjects ()
Get the number of objects being tracked

int|getObjectColor (int id)
Get the color number for a tracked object

Rectangle | getRectangle (int id)
(et the rectangle contaning a tracked object

vold|gendCommand (char cmd)

Send a single byte command represented by a letter

+ GetNumberOfObjects: NXTCam is able to track a maximum of 8 objects in
real time. This method returns the number of objects tracked by the sensor.

+ GetObjectColor: When you track an object, it is possible to know the color
detected in that object.

+ GetRectangle: when you track an object, it is possible to return a rectangle
Object to know the position and size.

« SendCommand: NXTCam allow doing several operations using I2C. Using
this method you can interact with NXTCAM's 12C registers.

4.5.5.1.- NXTCam API

In the document Nxtcam-V11-User-Guide.pdf explain the way to read and write 12C
registers to use correctly NXTCam sensors. The sensor has several registers but if
we sort these registers, there are 3 kinds of registers:

« Configuration’s Registers
« Tracking’s registers
+ Colormap’s register

Configuration’s Registers
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Commandsz Action

ASCII Hex

A Ox41 Sort tracked objects by size

B Oxd2 Select Object tracking mode

c Ox43 Write to Camera Registers
Use extreme CAUTION when using command C
since this can step your comera working properly. In
case this hoppens, please power of f your MNXTCam
and power it on again,

¥ Ox 44 Disable Tracking

E OxdB Enable Tracking

G Ox47 Get the Color map fram Camera Engine

H Ox48 Read data from the Camera Registers

Ox49 Lllumination on (Future)
Ox 4L Select Line tracking mode

I OxdE Set ADPA mode OM (setting stored in NVRAM)

o Ox4F Set ADPA mode OFf (default) (setting stored in
MVEAM)

P Oxb0 Ping camera Engine

R Oxb2 Reset Camera Engine

5 Oxb3 Send the color map to comera Engine

T Oxb4 Tllumination OFF

U OxBbh Sort tracked objects by color

v Oxbéb Get camera Engine firmware version Mo

X Ox58 Do not Sert tracked objects

Tracking’s Registers

Register Read Write Comments

0x00-0x07 Software version - (VL.13) -

0x08-0x0f Vendor Id - mndsnsrs -

0x10-0x17 Device ID - NXTam -

Ox41 - Command This register is command register. A
command written here will be executed.

Oxd2 Number of objects detected | - Shows how many objects are being tracked.
Zero indicates that there are no objects
being tracked.

0x43 1*" object caler - This is the first object color as per the
sorting method selected.

Ooed4t 1" object - X upper left Upper left X coordinate of first object

Ox4b 1" object - ¥ upper left Upper left ¥ coordinate of first object

Q4o 1¥" object - X lower right Lower right X coordinate of first object

Ox47° 1" object - ¥ lower right Lower right ¥ coordinate of first object

Ox48 2" object color

0x49-0x4C 2" object co-ordinates

Ox4D 3" object color

0x4E-Oxb1 3" object co-ordinates

0x52 4™ object color

0x53-0x56 4™ object co-ordinates

0x57 5™ object calor

0x58-0x5B 5™ object co-ordinates

Juan Antonio Brefia Moral Page 103 of 250

www.juanantonio.info




Develop 1eJOS programs Step by Step

Register Read Write Comments

0x5C 6™ object calor

0x5D-0x60 6™ object co-ordinates

0x61 7™ object calor

0x62-0x6b 7™ abject co-ordinates

0x66 g™ abject colar

Ox67-0x6A 8™ object co-ordinates

Ox6B Mo. of registers to Read MNo. of registers to Write This is the number of registers you need fo
read or write from camera image sensor

Ox6C 1" Camera register Address | 15" Camera register Address

0x6D* 1" Camera register Data 1 Camera register Data 1" pegister Data read from image sensor or
written fo image sensor

Ox7A 8™ Camera register Address | 8" Camera register Address

Ox7B 8™ Camera register Data 8™ Comera register Data

Colormap’s registers

0x80% Color map data Red O Color map data Red O 0xB0 - OxAF - These registers are used for
Colermap data reading and writing

Register Read Write Comments

Ox80 Color map data Red O Color map data Red O

OxB1 Color map data Red 1 Color map data Red 1

OxB82 Color map data Red 2 Color map data Red 2

Ox83 Color map data Red 3 Color map data Red 3

OxB4 Color map data Red 4 Color map data Red 4

Ox85 Color map data Red & Color map data Red 5

Ox86 Color map data Red & Color map data Red 6

Ox87 Color map data Red 7 Color map data Red 7

OxBF Color map data Red 16 Color map data Red 15

0Ox90 Color map data Green O Color map data &reen 0

0x91 Color mop data Green 1 Coler map data &reen 1

Ox9F Color map data Green 15 Color map data &reen 16

OxAD Color map data Blue O Color map data Blue O

OxAl Color map data Blue 1 Color map data Blue 1

OxAF Color map data Blue 15 Color map data Blue 15

4.6.- NXTLine

NXTLine sensor is a new sensor from Mindsensors which has been designed to read
values from a grid of 8 light sensors. This sensor is perfect to solve the classic

challenge follow the line.

4.7 .-

The Touch Sensor gives your robot a sense of touch. The Touch Sensor detects

Touch sensor

when it is being pressed by something and when it is released again
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An example using this sensor is the following:

import lejos.navigation.TachoNavigator;
import lejos.nxt.*;

public class FindCatch{

public static void main(String [] args)throws Exce

TachoNavigator

TachoNavigator(5.5f,11.2f, Motor.B,Motor.C,false);

calculate

UltrasonicSensor uss = new UltrasonicSensor(Senso
TouchSensor ts=new TouchSensor(SensorPort.S1);
LightSensor Is=new LightSensor(SensorPort.S4);

int distance =30;
for (int i=0;i<6;i++) {

Sound.beep();

try { Thread.sleep(500); } catch (Exception e) {
}

Motor.C.setSpeed(400);
Motor.B.setSpeed(400);
Motor.C.backward();
Motor.B.forward();
while (Button.readButtons()==0) {
float dist = uss.getDistance(); /[distance

if (dist <= distance) {
tn.stop();

Motor.A.setSpeed(200);
Motor.A.forward();

try {
Thread.sleep(2000);
} catch (Exception e) {

}
tn.setSpeed(400);
tn.forward();

ption {
tn=new

rPort.S3);

}else if( ts.isPressed() )Y [/if touch is pressed

Sound.beep();

tn.stop();
LCD.drawString("Object Found", 3, 4);
try {
Thread.sleep(3000);
} catch (Exception e) {

}
Motor.A.setSpeed(200);

Motor.A.backward();

int colorval=Is.readValue();//learn color value
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try{
Thread.sleep(7000);

} catch (Exception €) {

if(colorval<=22){ //if itis blue
LCD.clear();
LCD.drawString("Blue Object", 3, 4);
tn.travel(-10);
tn.rotate(180);
tn.travel(60);
tn.goTo(50,0);
Motor.A.forward();
tn.rotate(-10);
Motor.A.backward();
tn.goTo(0,0);

try {
Thread.sleep(2000);

} catch (Exception e) {

}

else if(colorval>22){//if it is red
LCD.clear();
LCD.drawString("Red Object", 3, 4);
tn.travel(-10);
tn.rotate(180);
tn.travel(60);
tn.goTo(-50,0);
Motor.A.forward();
tn.rotate(-10);
Motor.A.backward();
tn.goTo(0,0);

LCD.clear();
}
else{
LCD.clear();
LCD.drawString("where is object",0, 0);
System.shutDown();
}

4.8.- Sound sensor

The Sound Sensor can detect both decibels [dB] and adjusted decibel [dBA]. A
decibel is a measurement of sound pressure.

dBA: in detecting adjusted decibels, the sensitivity of the sensor is adapted to the
sensitivity of the human ear. In other words, these are the sounds that your ears
are able to hear.

dB: in detecting standard [unadjusted] decibels, all sounds are measured with
equal sensitivity. Thus, these sounds may include some that are too high or too low
for the human ear to hear.

The Sound Sensor can measure sound pressure levels up to 90 dB
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An example using sound sensors is the following:

public class Listen implements SensorPortListener
{
String changed = "State changed";
String val = "Value:";
String oldVal = "old Value:";
String free = "Free Mem:";
SoundSensor sound = new SoundSensor(SensorPort.S1)

public static void main (String[] aArg)

throws Exception

{
Listen listen = new Listen();
listen.run();
Button.ESCAPE.waitForPressAndRelease();
LCD.clear();
LCD.drawString("Finished", 3, 4);
LCD.refresh();
Thread.sleep(2000);

}

public void stateChanged(SensorPort port, int valu
oldVvalue)

{
if (port == SensorPort.S1 && sound.readValue() >

{
LCD.clear();
LCD.drawString(changed,0,0);
LCD.drawString(val, 0, 1);
LCD.drawlInt(value,7,1);
LCD.drawlInt(sound.readValue(), 12, 1);
LCD.drawString(oldVal, 0, 2);
LCD.drawlInt(oldValue, 11, 2);

LCD.drawString(free, 0, 4);

LCD.drawInt((int)(Runtime.getRuntime().freeMemory()
LCD.refresh();

private void run()
throws InterruptedException

{
}

SensorPort.S1.addSensorPortListener(this);
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4.9.- Summary

In this chapter you learn how to use many sensors which you have with your Lego
Mindstorms NXT Kit or adquired with your favorite provider.
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5.1.- Introduction

Le]OS is able to manage several kind of actuators.

In this section we explain how to use the following actuators:
* NXT Motors
« PF Motors

e RC Servos and DC Motors
e RC Servo systems

5.2.- NXT Motors

If you need to build a mobile robot with NXT, you can use NXT motors or other
motors that Lego has. If you need further information about Lego Motors, I
recommend the following article:
http://www.philohome.com/motors/motorcomp.htm

In this section, we only use NXT Motor:
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To use a NXT Motor we will explain the following code:
import lejos.nxt.*;

public class TestMotorSpecialEdition

{
public static void main (String[] aArg)
throws Exception

{
String m1 = "Motor A: ";

Motor.A.setSpeed(100);
Motor.A.forward();

for(;;) {
LCD.clear();
LCD.drawString(m1,0,1);
LCD.drawInt( Motor.A.getTachoCount(), 9,1);
Thread.sleep(1000);
LCD.refresh();

}

}
}

This Java Class is a evolution of the original TestMotor.java that you can fin in any
NXJ release in the folder TestMotor.

When you code any NXJ program and you have to control any motor, you always
has to indicate what motor you need to program any action. In this example, you
set the speed of the Motor A with the instruction:

Motor.A.setSpeed(100);

After you indicate that when the program starts then the Motor A will turn using the
instruction:

Motor.A.forward();

Normally if you are going to use a unique motor, the methods that you could use
are:

1. forward()
2. backward()
3. rotate()
4. rotateTo()
5. setPower()

Juan Antonio Brefia Moral Page 110 of 250 www.juanantonio.info




Develop 1eJOS programs Step by Step

6. setSpeed()
7. smoothAcceleration()
8. stop()

If you need to use 2 NXT Motor to control the robot’s navigation, we recommend
you that you use leJOS navigation API.

Further information about Motor class here:
http://lejos.sourceforge.net/p technologies/nxt/nxj/api/lejos/nxt/Motor.html

5.3.- PF Motors

In 2008, lego launched a new kind of motors which have the feature that they use
their own battery to get the energy. Lego Mindstorms NXT can be manage this kind
of motors using the sensor PFMate from Mindsensors. It is true that it is possible to
manage PF motors with others sensors as IRLink but PFMate has been designed to
manage PF IR Controller easily.

In the following example, you will learn how to manage PF Motors with the sensor
PFMate easily.

import lejos.nxt.*;
import lejos.nxt.addon.*;
import lejos.util.*;

/**

* @author Juan Antonio Brenha Moral

*

*/
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private static final int PFDelayCMD = 50; //ms.

public static void main(String[] args){

pfObj = new PFMate(SensorPort.S1,1);

dm = new DebugMessages();

dm.setLCDLines(6);

dm.setDelayE

inti=7;

nabled(true);

pfObj.A.setSpeed(i);
try {Thread.sleep(PFDelayCMD);} catch (Exception
pfObj.B.setSpeed(i);

while(!Button.ESCAPE.isPressed()){
dm.echo(i);

while(Button.ENTER.isPressed()){

(Exception e) {}

}

pfObj.A.forward();
try {Thread.sleep(PFDelayCMD);}

pfODbj.B.forward();

Sound.beep();

while(Button.LEFT.isPressed(){

(Exception e) {}

}

if(i >1){_

i
telse{

i=1;
}

pfObj.A.setSpeed(i);
try {Thread.sleep(PFDelayCMD);}

pfObj.B.setSpeed(i);

try {Thread.sleep(500);} catch (Exception e) {}

while(Button.RIGHT.isPressed()){

(Exception e) {}

Juan Antonio Brena Moral

if(i <7){
i++
telse{
i=7;
}

pfObj.A.setSpeed(i);
try {Thread.sleep(PFDelayCMD);}

pfObj.B.setSpeed(i);

try {Thread.sleep(500);} catch (Exception e) {}

Page 112 of 250

e){}

catch

catch

catch

www.juanantonio.info




Develop 1eJOS programs Step by Step

pfObj.A.stop();
try {Thread.sleep(PFDelayCMD);} catch (Exception e){}
pfObj.B.stop();

5.4.- RC Servos and DC Motors with NXTe/LSC

5.4.1.- Introduction

In 2008, Lattebox a hi-tech company located in Taiwan, launch a new kind of NXT
device, NXTe. NXTe allows controlling RC servos easily. NXT brick has 4 sensor port
inputs to control NXT sensors as Ultrasonic Sensors, Compass Sensors, NXTCam
Sensors, etc...

If you connect Lattebox NXTe in any free input sensor port, you could manage until
10 RC Servos with your NXT brick with an unique NXTe kit.

5.4.2.- NXTe architecture

The NXTe architecture is the following:

...............................

Input Sensor Port

10x RC Servo

If you notice, with NXTe technology you can control:

4x NXTe * 4x LSC * 10x RC Servos = 160 Servos
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5.4.2.1.- NXT Extension, NXTe

NXT Extension is new device developed by Lattebox to stablish a bridge between
the world of RC Servo and NXT Technology. NXTe uses the energy from NXT Brick.
This device is able to manage until 4 Servo Controller.

IIC Interface
Extent from NXT

H
H
13
L]
-
.
.
-
L
I
H
-
L4
P
i

SPI1~SPI4/SSn RJ-12
Can Support GPIO Interface

5.4.2.2.- Servo Controller
Servo Controller Device, is connected with NXTe to manage until 10 RC Servos.
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This device needs an external energy, 6.8V/4000mAh source to runs.

If you have 1 Servo Controller, connect this one in SPI 1 in NXTe:

When you connect a any servo into LSC, you have to know pin details:

« Pin 1: Signal
* Pin 2: Positivie
e Pin 3: Negative

5.4.3.- Servos

A Servo is a small device that has an output shaft. This shaft can be positioned to
specific angular positions by sending the servo a coded signal. As long as the coded
signal exists on the input line, the servo will maintain the angular position of the
shaft. As the coded signal changes, the angular position of the shaft changes. Most
servo motors can rotate about 90 to 180 degrees. Some rotate through a full 360
degrees.
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5.4.3.1.- How does a servo work?

The servo motor has some control circuits and a potentiometer (a variable resistor,
aka pot) that is connected to the output shaft. If the shaft is at the correct angle,
then the motor shuts off. If the circuit finds that the angle is not correct, it will turn
the motor the correct direction until the angle is correct. The output shaft of the
servo is capable of travelling somewhere around 180 degrees. Usually, its
somewhere in the 210 degree range, but it varies by manufacturer. A normal servo
is used to control an angular motion of between 0 and 180 degrees. A normal servo
is mechanically not capable of turning any farther due to a mechanical stop built on
to the main output gear.

The amount of power applied to the motor is proportional to the distance it needs
to travel. So, if the shaft needs to turn a large distance, the motor will run at full
speed. If it needs to turn only a small amount, the motor will run at a slower speed.
This is called proportional control.

5.4.4.- LelJOS and NXTe/LSC

5.4.4.1.- NXTe/LSC Support in LeJOS
Currently 1eJOS support NXTe but it is neccesary to improve:

+ Load a unique servo

+ Unload all servos in a LSC

« Unload a unique servo

+ Test NXTe with DC Motors

« Control Servo 2-10 (Currently only manage 1 Servo)
+ Manage speed in Servos

5.4.4.2.- Example using NXTe/LSC classes with leJOS

If you use 1e]JOS, currently exist in Beta Phase a set of classes to manage NXTe,
LSC and Servos easily.

import lejos.nxt.*;
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public class LatteboxTest{
private static NXTe NXTeObj;
private static DebugMessages dm;
private static int angle;
private static int angle2;
private static int motion;

/Main

public static void main(String[] args) throws Exce ption{
dm = new DebugMessages();
dm.setLCDLines(6);
dm.echo("Testing NXTe");

try{

NXTeObj = new NXTe(SensorPort.S1);//NXTe Control ler
pluged in Portl

NXTeObj.addLSC(0);

dm.echo("Calibrating LSC");

/IServo 1 connected in location 1

NXTeObj.LSC(0).addServo(1,"SAVOX, Digital SC-035 2");
/IServo 2 connected in location 3
NXTeObj.LSC(0).addServo(3,"SAVOX, Digital SC-035 2");

/INXTeObj.LSC(0).addServo(2,"HITEC, HS-785HB");
NXTeObj.LSC(0).calibrate();

dm.echo("Load all servos");
NXTeObj.LSC(0).loadAllServos();
NXTeObj.LSC(0).Servo(0).setMinAngle(0);
NXTeObj.LSC(0).Servo(0).setMaxAngle(2000);
NXTeObj.LSC(0).Servo(1).setMinAngle(0);
NXTeObj.LSC(0).Servo(1).setMaxAngle(2000);

while(!Button.ESCAPE.isPressed()){

if (Button.LEFT.isPressed()){
NXTeObj.LSC(0).Servo(0).goToMinAngle();
NXTeObj.LSC(0).Servo(1).goToMinAngle();
while(NXTeObj.LSC(0).Servo(0).isMoving()

== true){}
angle =
NXTeObj.LSC(0).Servo(0).getAngle();
angle2 =

NXTeObj.LSC(0).Servo(1).getAngle();
dm.echo("Goto Min");
dm.echo(angle);

}
if (Button.ENTER.isPressed()){
NXTeObj.LSC(0).Servo(0).goToMiddleAngle();
NXTeObj.LSC(0).Servo(1).goToMiddleAngle();
while(NXTeObj.LSC(0).Servo(0).isMoving()
== true){}
angle =
NXTeObj.LSC(0).Servo(0).getAngle();
angle =
NXTeObj.LSC(0).Servo(1).getAngle();
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dm.echo("Goto Middle");
dm.echo(angle);
dm.echo(angle2);

}

if (Button.RIGHT.isPressed()){
NXTeObj.LSC(0).Servo(0).goToMaxAngle();
NXTeObj.LSC(0).Servo(1).goToMaxAngle();
while(NXTeObj.LSC(0).Servo(0).isMoving()

== true){}
angle =
NXTeObj.LSC(0).Servo(0).getAngle();
angle =

NXTeObj.LSC(0).Servo(1).getAngle();

dm.echo("Goto Middle");
dm.echo(angle);
dm.echo(angle2);

}

}catch(Exception e){
dm.echo(e.getMessage());
}

dm.echo("Test finished");

5.5.- RC Servos with NXTServo

NXTServo is a new sensor designed by Mindsensors to manage RC Servos.
NXTServo has the feature to measure the battery.

import lejos.nxt.addon.*;
import lejos.nxt.*;

/**
* Example designed to test Mindsensors NXT Servo
*

* @author Juan Antonio Brenha Moral

*

*/

public class NXTServoTest{
private static String appName = "NXTServo Test";
private static String appVersion = "v0.3";

private static MSC msc;

public static void main(String[] args){
LCD.drawString(appName, 0, 0);
LCD.drawString(“####HiH#HHH ", O, 2);
LCD.drawString(“####HiH#HH ", O, 6);

msc = new MSC(SensorPort.S1);

/[Set to initial angle
msc.servol.setAngle(90);
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int angle = 0;
int pulse = 0;
int NXTServoBattery = 0;

while(!Button.ESCAPE.isPressed()){
NXTServoBattery = msc.getBattery();

if (Button.LEFT.isPressed()){
angle = 0;
msc.servol.setAngle(angle);

}

if (Button.ENTER.isPressed()){
angle = 90;
msc.servol.setAngle(angle);

}

if (Button.RIGHT.isPressed()){
angle = 180;
msc.servol.setAngle(angle);

}

clearRows();

LCD.drawString("Battery: " + NXTServoBattery, 0, 3);

LCD.drawString("Pulse: " + msc.servol.getPulse 0,
0, 4);

LCD.drawString("Angle: " + msc.servol.getAngle 0,
0, 5);

LCD.refresh();

}

/[Set to initial angle
msc.servol.setAngle(90);

LCD.drawString("Test finished",0,7);
LCD.refresh();

try {Thread.sleep(1000);} catch (Exception e) {}
credits(3);

System.exit(0);

}
/**
* Internal method used to clear some rows in User Interface
*/
private static void clearRows(){
LCD.drawString(" ", 0, 3);
LCD.drawString(" ", 0, 4);
LCD.drawString(" ", 0,5);
}
/**

* Final Message

* @param seconds

*/

private static void credits(int seconds){
LCD.clear();
LCD.drawString("LEGO Mindstorms",0,1);
LCD.drawString("NXT Robots ",0,2);
LCD.drawString("run better with",0,3);
LCD.drawString("Java 1eJOS",0,4);
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LCD.drawString("www.lejos.org",0,6);
LCD.refresh();
try {Thread.sleep(seconds*1000);} catch (Exceptio ne){}

5.6.- RC Servos systems with MRS HO1

MRS HO1 is a hexapod robot designed by Micromagic which has 2 ways to
communicate with it:

» Bluetooth
« 1I2C

MRS HO1 is built with 18 RC Servos. NXT brick is able to manage them using
BrainEngine a Micromagic chip which manage Inverted Kinematics ecuations.

5.6.1.- Using MRS HO1 with Bluetooth

Not Available

5.6.2.- Using MRS HO1 with I2C

HexEngine can be managed by a NXT brick with I2C protocol. Connect your NXT
brick with HexEngine with the following way:
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5.7.- Summary

In this chapter you learnt how to use actuators with NXT. Currently only NXT
motors allow calculating odometry. Exist a way to calculate odometry with PF
Motors if you use the old Rotation sensor.

RC Servos and DC Motors offers new features for your NXT robots.
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6.- Graphical user interfaces with IeJOS

6.1.- Introducction

With 1eJOS project, you can develop GUI for your project. It is really easy manage
the display with the class LCD or design complex GUI with the package
javax.microedition.lcdui

6.2.- LCD

NXT brick has a display with 7 rows and 22 columns.

LCD is really useful class to show values from your robot status. In the following
example, you will see how to use the class LCD.

i nport | ejos.nxt.*;

public class Hell owrl d{
private static final String wel coneMessage = "Hello Worl d";
public static void main (String[] args){
[1Systemout.printin("Hello World");
LCD. drawst ri ng(wel conmreMessage, 0, 0) ;
LCD. refresh();

6.3.- System.out
Le]OS offers the way to use the display as a shell console.
i mport | ejos.nxt.*;

public class Hell oWwrl d2{

private static final String wel coneMessage = "Hello Worl d";
public static void main (String[] args){
int i= 0;
whi | e(! Butt on. ESCAPE. i sPressed()){
i ++;

Systemout.printin("Hello Wrld " + i);
/1 LCD. drawst ri ng(wel coneMessage, 0, 0) ;
/1 LCD. refresh();

6.4.- RConsole

Le]OS offers the way to use the display as a shell console.

import lejos.nxt.*;
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import lejos.nxt.comm.*;

public class RConsoleTest {
public static void main(String[] args){

}

inti=0;
RConsole.open();
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while(!Button.ESCAPE.isPressed()){

i++;

RConsole.printin("Hello World " + i);

}

RConsole.close();

}

To see the results, open a shell console and type nxjconsole

SWINDOWS' system32h cmd.exe - nxjconsole

6.5.-

Learning javax.microedition.lcdui

The package javax.microedition.lcdui is nice package to manage the display. This
package manages the following classes:

OCONOUTREWNE

Alert
ChoiceGroup
Command
Display
Displayable
Font
Form
Gauge
Graphics
.Image
.Item
. List
.Screen
.Spacer
. StringItem
. TextBox
. TextField
. Ticker
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6.5.1.- Using the class Graphics
In some projects, it is possible that use the class Graphics.

import java.util.*;
import lejos.nxt.*;
import javax.microedition.lcdui.Graphics;

public class RADAR1_8 {

/lInformation about NXT brick LCD
static int XCENTER = 50;
static int YCENTER = 32;

static Graphics gObj;

/**

* Draw a Radar Interface

*

*/

private static void drawBackground(){
gObij.clear();
gObj.drawArc(50-10, 32-10, 20,20,0,360);
gObj.drawArc(50-20, 32-20, 40,40,0,360);
gObj.drawArc(50-30, 32-30, 60,60,0,360);

11X Axis

for(int i=15;i<=85;i++){
gObj.setPixel(1,i,YCENTER);

}

IIY Axis
for(int j=0;j<=64;j++){
gObj.setPixel(1,XCENTER,j);

}
gObij.refresh();
}

/**

* Radar Class Constructor.

*

*/
public RADAR1_8(Graphics gObj2) throws Exception{
gObj = gObj2;

6.6.- Creating Textmenu for your GUI

In le]JOS, exist a easy way to develop Textmenus. The technique is easy:

String[] UTMOptions = new String[[{"-3 UTM", "-2 UT M", "-1 UTM"," 0
UTM", "+1 UTM", "+2 UTM", "+3 UTM"};
TextMenu UTMSettings = new TextMenu(UTMOptions, 0, "UTM Settings");

int UTMOption = UTMSettings.select();
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If you study the code, you will see that you define the options and define the menu.
To show the menu in your logic you use the method select()

6.7.- Summary

In this chapter you learnt how to use 1e]JOS features to use NXT Display.
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7.1.- Introduction

LeJOS project has a rich support for communications and it supports the following
protocols:

1. System integrations
a. Bluetooth

b. USB

2. NXT integrations
a. RS485
b. I2C

7.1.1.- Communications for System integrations
If you need to develop a project which uses Bluetooth or USB then 1e]JOS is your

solution. Le]JOS offers solutions to create software in your PC and NXT to exchange
data. Bluetooth support is available if you need to exchange among NXT bricks.

7.1.2.- Communications for NXT integrations

In the other side, with leJOS exist the possibility to communicate 2 NXT brick using
RS485. RS485 is the fastest way to exchange information between 2 NXT bricks.

Currently every new sensors use I2C to send and receive information so if the NXT

provider write a nice documentation about I2C registers it is so easy to write a new
class to incorporate to 1eJOS project

7.2.- Strategies
If you are going to develop a system to exchange data between 2 NXT or PC with a

NXT for example, the best way to develop this area is using a Multithreading
solutions.

7.3.- Summary

In this chapter and following chapters you will learn how to use Bluetooth, USB,
RS485 & 12C
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8.- Communications I: Bluetooth

8.1.- Introduction

Bluetooth technology has achieved global acceptance such that any Bluetooth
enabled device, almost everywhere in the world, can connect to other Bluetooth
enabled devices in proximity. Bluetooth enabled electronic devices connect and
communicate wirelessly through short-range, ad hoc networks known as piconets.
Each device can simultaneously communicate with up to seven other devices within
a single piconet. Each device can also belong to several piconets simultaneously.
Piconets are established dynamically and automatically as Bluetooth enabled
devices enter and leave radio proximity.

Bluetooth technology operates in the unlicensed industrial, scientific and medical
(ISM) band at 2.4 to 2.485 GHz, using a spread spectrum, frequency hopping, full-
duplex signal at a nominal rate of 1600 hops/sec. The 2.4 GHz ISM band is
available and unlicensed in most countries.

The operating range depends on the device class:

+ Class 3 radios — have a range of up to 1 meter or 3 feets

« Class 2 radios - most commonly found in mobile devices - have a range of
10 meters or 33 feets

« Class 1 radios - used primarily in industrial use cases — have a range of 100
meters or 300 feets

8.2.- History

Originally invented in Scandinavia, the Bluetooth technology was named after the
Danish Viking king Harold Bluetooth. However, when the technology was launched
in 1998, it was very much an international initiative. A handful of leading
companies within the computer and telecommunications industry formed the
Bluetooth Special Interest Group (SIG). The goal was for devices from different
manufacturers to be able to communicate with each other. Today, a great nhumber
of companies have joined the SIG as adopters of the Bluetooth technology, and the
number is increasing all the time. The magnitude of industry involvement should
ensure that Bluetooth becomes a widely adopted technology.

8.3.- Bluetooth Architecture

The Bluetooth architecture and its mapping to OSI model is shown below:
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v Application
G Prasentation
5 Session
4 Transport
3 Metwark
Logical Link
Control [LLC)
2 Data Link
Medium Access
Layer (MAC)
Physical Layer
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Radio: Modulates and demodulates data for transmission and reception on air
Baseband/Link Controller: Controls the physical links via the radio, assembling
packets and controlling frequency hopping

Link Manager: Responsible for security and link set-up between Bluetooth devices
Host Controller Interface (HCI): Handles communication between a separate
host and a Bluetooth module (also referred to as the Bluetooth controller )

Logical Link Control and Adaptation (L2CAP): Multiplexes data from higher
layers, converts between different packet sizes

RFCOMM: Emulates an RS-232 like serial interface

WAP and OBEX Adopted protocols

SDP (Service Discovery Protocol): Lets Bluetooth devices discover what services
other Bluetooth devices support

OBEX: The Object Exchange Protocol (OBEX) is a specification for object data
exchange.

TCS (Telephony Control Protocol Specification): Provides telephony services.
It defines call control signaling for establishing speech and data calls between
Bluetooth devices, providing them with telephony services.

8.5.- Bluetooth profiles

In order to use Bluetooth wireless technology, a device must be able to interpret
certain Bluetooth profiles. The profiles define the possible applications. Bluetooth
profiles are general behaviors through which Bluetooth enabled devices
communicate with other devices. Bluetooth technology defines a wide range of
profiles that describe many different types of use cases.

Applications
] T

Protocols

Profiles

Devices do not need to implement all the profiles. A device only needs to
implement the ones needed to support its applications. An exception however, is
the Generic Access Profile, which is required in all devices.
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8.6.- Bluetooth Networks

8.6.1.- Piconet

A piconet network is a group of Bluetooth devices joined together into a short range
network by Bluetooth links. The group is synchronized to the timing and hopping
sequence of the Master. Piconet is the heart of the Bluetooth technology. When a
Bluetooth device has established a link to one or more other devices, a piconet has
been formed. The device that initiates a connection acts as the master. The other
devices are slaves. The master controls all traffic in the piconet. Communication
between slaves can only take place via the master.
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In any piconet network there can only be one master. Furthermore, up to seven
slaves can be active. However, there can be additional slaves which are not active
but remain synchronized to the piconet. Such slaves are referred to as parked. A
parked device can very quickly become active and begin communicating in the
piconet. By swapping active and parked slaves, you can increase the number of
slaves virtually connected to the piconet from seven to 255 devices.

The master is the central entity that decides transmit/receive resource allocation to
different slaves and thus controls bandwidth usage among slaves

The Slaves in a piconet only have links to the Master; there are no direct links
between Slaves in a piconet:

+ Master may become bottleneck for data transfer
+ One piconet can be split into two piconets by one Slave becoming

A Slave have three power saving modes for idle devices. In order of power savings
these modes are: PARK, HOLD, SNIFF.

The master can command slaves to go quite and then wake them up. In park these
devices need only about 2 mW to stay operational. This makes them well suited for
battery operations.

A Sniff mode, the slave listens within its Piconet at a reduced scan rate
(programmable).
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A Park mode, the slave is still synchronized within the network, but doesn't
participate in data transmission. Devices in this mode only occasionally listen to
maintain synchronization and for a wake up call. This is the maximum power saving
mode.

A Hold mode, only an internal timer circuit keeps on working. Slaves can request
the master to allow them to go into hold mode.

8.6.2.- Scatternet

A Scatternet is a group of Bluetooth piconets joined together by devices that are in
more than one piconet.
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Scatternet network consist on two piconets networks with a different power class
devices.

8.7.- Bluetooth Connections

Two types of connections are possible: Synchronous Connection Orientated (SCO),
or Asynchronous Connection Less (ACL).

The SCO (Synchronous Connection Oriented) channels are used for voice transfer
by reserving slots, they are symmetric between the master and a slave. There is a
maximum of three in a piconet, a slave being able to control two originating from
different masters. One can use the voice packets or the mixed voice/data packets.

An ACL (Asynchronous Connection Less) channel supplies an asynchronous access
between master and slave (a single channel per couple), with the slot as base. The
data packets only are used. In addition, a slave can only transmit after having
received a packet from the master (the following slot). For this purpose, the master
can send polling packets to the slaves (when there is nothing more asynchronous to
transmit).
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8.8.- How to use Bluetooth with leJOS

Once you have understood Bluetooth technology, this document explains how to
use LelOS technology to manage Bluetooth connections and exchange data with
others Bluetooth Device.

LeJOS packages which you have to use when you have to manage Bluetooth
communications are:

+ java.io.*

+ Javax.bluetooth.*
+ lejos.nxt.comm.*

+ lejos.nxt.remote.*
+ lejos.devices.*

The steps to connect and manage a Bluetooth device are the following:

Discovery Bluetooth Device

Connect with a Bluetooth device

Exchange Data between a NXT Brick with another one or a Bluetooth device
Listen a Bluetooth connection

AN

8.8.1.- Discovery Bluetooth Device

If you want to connect with another NXT brick or another Bluetooth Device, it is
necessary to know 2 things:

1. What device do you want to connect?
2. Is available that device to connect?

NXT Brick has a memory where store information about Bluetooth devices. You can
use the static method: Bluetooth.getKnownDevicesList(); to extract values from
NXT brick.

/[Extract data from NXT brick
Vector curList = Bluetooth.getKnownDevicesList();
if (curList == null)

{
RConsole.printin("getkKnownDeviceList returns null \n");
return false;
Yelse{
/IShow remote devices stored on NXT brick
for(int i = 0; i < curList.size(); i++){
RConsole.printin("Current device " +
((RemoteDevice)curList.elementAt(i)).getFriendlyNam e(false) + "\n");
}

In case of your NXT brick doesn’t have any data about your environment, it is
necessary to make an inquire using Bluetooth.inquire()
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Inquiry

Repeated inquiries sent

v 8a1neq
g someq

Inquiry

FHS

This piece of code, explains the concept:

byte[] cod ={0,0,0,0}; // Any
RConsole.printin("Searching...\n");
Vector devList = Bluetooth.inquire(5, 10,cod);
if (devList == null)
{
RConsole.printin("Inquire returns nul\n");
return false;

}
if (devList.size() > 0) {
String[] names = new String[devList.size()];
for (inti = 0; i < devList.size(); i++) {
RemoteDevice btrd = ((RemoteDevice)
devList.elementAt(i));
names[i] = btrd.getFriendlyName(false);
RConsole.printin("Got device " + names][i] + "\n" );

}
Once you discover others Bluetooth devices, it is necessary to add into NXT brick:

for(int i = 0; i < devList.size(); i++){
RemoteDevice btrd = ((RemoteDevice) devList.eleme ntAt(i));
Bluetooth.addDevice(btrd);

Conclusions
See vyour list about known devices then if you don’t have any device then search

your _environment to detect new devices. Using inquire methods. Remember that if
you want to connect with them, then you need to add into your list.

8.8.2.- Connect with a Bluetooth device

Once NXT brick has added NXT brick or Bluetooth device, the connection it is very
easy.
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The first step is create a RemoteDevice object using the name of the target:
RemoteDevice btrd = Bluetooth.getKnownDevice(“NXT” );

if (btrd == null) {
return false;
}

Once you have a RemoteDevice Object then connect with it:
BTConnection btc = Bluetooth.connect(btrd);
if (btc == null) {
return false;
}

byte [] status = Bluetooth.getConnectionStatus();
if (status == null)

btc.close();
return false;

}

If the Bluetooth device has a pin then when have to connect, indicate it:
final byte[] pin = {(byte) '0', (byte) '0', (byte) '0', (byte)
o}
BTConnection btGPS = null;
btGPS = Bluetooth.connect(btrd.getDeviceAddr(),

NXTConnection.RAW, pin);
8.8.3.- Exchange Data between a NXT Brick with
another one or a Bluetooth device

To exchage data between a NXT Device with another, exist 2 ways:

+ Using setIOMode
e Using DatalnputStream
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The first way setIOMode to NXTConnection.RAW. This piece of code explain the
idea:

btc.setlOMode(NXTConnection.RAW);
for(inti = 0; i <100; i++)

byte [] b = strToByte("Hello world " + i + "\r\n" );
if (btc !'= null) btc.write(b
try{Thread.sleep(delay);}catch(Exception e){}

}
if (btc != null) btc.close();

Another example using this way:

btc.setlOMode(NXTConnection.RAW);
byte [JinBuf = new byte[255];
while (true)

int cnt;
if (userp)

cnt = bireadPacket(nBuf, inBuflength),
cnt = b.re SAABUINBURIETGH M

if (cnt == 0) continue;
if (cnt ==-2)
{

else

RConsole.printin("Lost data, resync\n");
bt.read(null, 256);

continue;
}
int val = ((int)inBuf[2] & 0xff) + (((int)inBuf[3 ] & Oxff)
<< 8);
RConsole.printin("Read len " + cnt +" val " + va [ +"\n");
if (val == Oxffff) break;
byte [] b = strToByte("Hello from bt " + val + "\ nn");

if (bt 1= null) bic.write(b UETGH Y S

if (btc != null) btc.close();
The second way to manage a Bluetooth connection, is the following:

Understand this piece of code:

InputStream in = null;
in = btGPS.openinputStream();
ty{

i
} catch (IOException e) {

/l How to handle error?
}

This second example is used for bidirectional communications:

for(int i=0;i<100;i++) {
try {
LCD.drawlInt(i*30000, 8, 0, 2);
LCD.refresh();
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dos.writelnt(i*30000);
dos.flush();

} catch (IOException ioe) {
LCD.drawString("Write Exception”, 0, 0);
LCD.refresh();

}

try {
LCD.drawlint(dis.rdadInt();810:3);

LCD.refresh();
} catch (IOException ioe) {

LCD.drawString("Read Exception ", 0, 0);

LCD.refresh();

try {
LCD.drawString("Closing... ", 0, 0);

LCD.refresh();
dis.close();
dos.close();
btc.close();

} catch (IOException ioe) {
LCD.drawString("Close Exception", 0, 0);
LCD.refresh();

8.8.4.- Listen a Bluetooth connection

If your goal is connect with another NXT brick then the second NXT brick should
listen a Bluetooth connection to exchange data or receive commands.

To listen a Bluetooth connection use: Bluetooth.waitForConnection()

BTConnection btc = Bluetooth.waitForConnection();

Once you have connected with a NXT brick sender then exchange data using this

way:

DatalnputStream dis = btc.openDatalnputStream();
DataOutputStream dos = btc.openDataOutputStream();

for(int i=0;i<100;i++) {
int n = dis.readInt();
LCD.drawlInt(n,7,0,1);
LCD.refresh();
dos.writelnt(-n);
dos.flush();

}

dis.close();

dos.close();

Thread.sleep(100); // wait for data to drain
LCD.clear();

LCD.drawString(closing,0,0);
LCD.refresh();

btc.close();
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8.9.- LelOS examples using Bluetooth
The following examples have been extracted from current 1eJOS NXJ release.

+ Bluetooth Concepts

o BTConnectTest.java
BTReceive.java
Bttest.java
Bluestats.java
SignalTest.java

o StartUpText.java
« Connection with a GPS

o BTGPS.java

o GPS.java
« Connection with a BT Keyboard

o KeyboardTest.java

o Keyboard.java

0 Keylistener.java

o KeyEvent.java

O O oo

This source code is very useful to understand the concepts about Bluetooth
technology and 1eJOS.

8.10.- Summary

In this chapter you learnt how to use Bluetooth protocol with 1eJOS.
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O.- Communications II: USB

9.1.- Introduction

LeJOS support USB to send and receive data from a PC to NXT. In this chapter you
will learn how to use USB.

9.2.- Send data from PC to NXT

public class USBSend {
public static void main(String[] args) {
NXTConnector conn = new NXTConnector();
if (lconn.connectTo("usb://")){
System.err.printin(*"No NXT find using USB");
System.exit(1);
}

DatalnputStream inDat = conn.getDataln();
DataOutputStream outDat = conn.getDataOut();

intx =0;
for(int i=0;i<100;i++)

try {
outDat.writelnt(i);

outDat.flush();

} catch (IOException ioe) {
System.err.printin("10 Exception writing
bytes");
}

try {
X = inDat.readInt();

} catch (IOException ioe) {

System.err.printin("10 Exception readin g reply";
}
System.out.printin("Sent " +i + " Received "+ X);
try {

inDat.close();

outDat.close();

System.out.printin("Closed data streams");
} catch (IOException ioe) {

System.err.printin("10 Exception Closing
connection");

}

try {

conn.close();

System.out.printin("Closed connection");
} catch (IOException ioe) {

System.err.printin("10 Exception Closing
connection®);
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Recedived —77
Received —78
Received —79
Heceived —-80
Received -81
Recedived —82
Received —83
Received —84
Heceived -85
Received -86
Recedived —87
Received —88
Received —89
Heceived —-708
Received -71
Recedived —72
Received —73
Received —74
Heceived —-75
Recedived —76
Received —97
Received —78
Received —-79
Closed data streams

9.3.- Receive data from PC

This example show how to use a USB Connection to receive data from a PC.

import lejos.nxt.*;

import java.io.*;

import lejos.nxt.comm.*;
public class USBReceive {

public static void main(String [] args) throws Exc

{
LCD.drawString("waiting", 0, 0);
USBConnection conn = USB.waitForConnection();
DataOutputStream dOut = conn.openDataOutputStream
DatalnputStream din = conn.openDatalnputStream();
while (true)
{

int b;

try

{

b = din.readint();

}
catch (EOFException e)

{
break;
}
dOut.writelnt(-b);
dOut.flush();
LCD.drawlInt((int)b,8,0,1);
}
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9.4.- Summary

In this chapter, you learnt how to use USB in your 1eJOS projects.
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10.- Communications II1I: RS485

10.1.- Introduction

NXTBrick has a surprise in the input port 4. The port4 has the support for RS485.
LeJOS project has implemented Bitbus protocol for RS485. To use this feature,
connect 2 NXT brick with the same wire pluging the wire in the port4.

The way to use RS485 is similar to others protocols:

String name = "NXT";

NXTCommConnector([] connectors = {Bluetooth.getConne ctor(),
RS485.getConnector()};

int[] modes = {NXTConnection.PACKET, NXTConnection. RAW};

NXTConnection con = connectors[connectionType].conn ect(name,
modes[mode]);

NXTConnection con = RS485.getConnector().connect(na me,modes|[0]);

DatalnputStream dis = con.openDatalnputStream();
DataOutputStream dos = con.openDataOutputStream();

In the following examples you will learn how to send and receive data with RS485.

10.2.- Send data with RS485

import lejos.nxt.*;
import lejos.nxt.comm.*;
import java.io.*;

public class NXTConnectTest

{
public static void main(String[] args) throws E xception
{
String name = "NXT";
String[] connectionStrings = {"Bluetooth", "RS485};
TextMenu connectionMenu = new TextMenu(conn ectionStrings, 0,

"Connection");
String[] modeStrings = {"Packet”, "Raw"};

TextMenu modeMenu = new TextMenu(modeString s, 0, "Mode");

NXTCommConnector[] connectors = {Bluetooth. getConnector(),
RS485.getConnector()};

int[] modes = {NXTConnection.PACKET, NXTCon nection.RAW},

int connectionType = connectionMenu.select( );

LCD.clear();

int mode = modeMenu.select();

LCD.clear();

LCD.drawString("Name: " + name, 0, 0);

LCD.drawString("Type: " + connectionStrings [connectionType],
0,1);

LCD.drawString("Mode: " + modeStrings[mode] , 0, 2);

LCD.drawString("Connecting...", 0, 3);
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NXTConnection con = connectors[connectionTy pe].connect(name,
modes[mode]));

if (con == null)
LCD.drawString("Connect fail", 0, 5);

Thread.sleep(2000);
System.exit(1);

LCD.drawString("Connected ", 0, 3);

LCD.refresh();

DatalnputStream dis = con.openDatalnputStre am();
DataOutputStream dos = con.openDataOutputSt ream();

for (inti=0;i<100; i++)
{
try

{
LCD.drawString("write: ", 0, 6);

LCD.drawlnt(i * 30000, 8, 6, 6);
dos.writelnt(i * 30000);
dos.flush();

catch (IOException ioe)

LCD.drawString("Write Exception”, 0 , 5);

}
try

LCD.drawString("Read: ", 0, 7);
LCD.drawInt( dis.readint() ,8,6,7);

catch (IOException ioe)

LCD.drawString("Read Exception ", 0 . 5);

}
}

try
LCD.drawString("Closing... ", 0, 3);
dis.close();
dos.close();
con.close();

catch (IOException ioe)

LCD.drawString("Close Exception”, 0, 5) ;
LCD.refresh();

}
LCD.drawString("Finished "0, 3);
Thread.sleep(2000);

10.3.- Receive data with RS485
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import lejos.nxt.*;
import lejos.nxt.comm.*;
import java.io.*;

public class NXTReceive

{
public static void main(String[] args) throws E xception
{
String[] connectionStrings = new String[[{" Bluetooth”, "USB",
"RS485"};
TextMenu connectionMenu = new TextMenu(conn ectionStrings, 0,
"Connection");
String[] modeStrings = new String[] {"Packe t", "Raw"};
TextMenu modeMenu = new TextMenu(modeString s, 0, "Mode");
NXTCommConnector[] connectors = {Bluetooth. getConnector(),
USB.getConnector(), RS485.getConnector()};
int[] modes = {NXTConnection.PACKET, NXTCon nection.RAW};
int connectionType = connectionMenu.select( );
LCD.clear();
int mode = modeMenu.select();
while (true)
LCD.clear();
LCD.drawString("Type: " +
connectionStrings[connectionType], 0, 0);
LCD.drawString("Mode: " + modeStrings[m ode], 0, 1);
LCD.drawString("Waiting...", 0, 2);
NXTConnection con =
connectors[connectionType].waitForConnection(0, mod es[mode));
LCD.drawString("Connected...", 0, 2);
DatalnputStream dis = con.openDatalnput Stream();
DataOutputStream dos = con.openDataOutp utStream();
while(true)
t
intn;
try{
n = dis.readint();
} catch (EOFException e)
{
break;
}
LCD.drawString("Read: ", 0, 4);
LCD.drawlInt(n, 7, 6, 4);
dos.writelnt(-n);
dos.flush();
}
LCD.drawString("Closing... ", 0, 2);
dis.close();
dos.close();
con.close();
}
}
}
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10.4.- Summary

In this chapter, you learnt how to use RS485 in your leJOS projects.
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11.- Communications IV: I12C

11.1.- Introduction

I2C (Inter-Integrated Circuit) is a multi-master serial
computer bus invented by Philips that is used to attach (
low-speed peripherals to a motherboard, embedded @
system, or cellphone.

I2C uses only two bidirectional open-drain lines, Serial
Data (SDA) and Serial Clock (SCL), pulled up with

resistors.
Every device hooked up to the bus has its own unique \BUSJ

address. - g

The bus has two roles for nodes: master and slave:

 Master node: node that issues the clock and addresses slaves
« Slave node: node that receives the clock line and address.

In NXT world the I2C Diagrama should be the following:

There are four potential modes of operation for a given bus device, although most
devices only use a single role and its two modes:

« Master transmit: master node is sending data to a slave

+ Master receive: master node is receiving data from a slave
+ Slave transmit: slave node is sending data to a master

+ Slave receive: slave node is receiving data from the master
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11.2.- I2C Bus terminology

The terminology used when you work with I2C is the following:

Transmitter: The device that sends data to the bus. A transmitter can
either be a device that puts data on the bus on its own accord (a 'master-
transmitter'), or in response to a request from the master (a 'slave-
transmitter’).

Receiver: the device that receives data from the bus. A receiver can either
be a device that receives data on its own request (a 'master-receiver), or in
response to a request from the master (a 'slave-receiver).

Master: the component that initializes a transfer (Start command),
generates the clock (SCL) signal and terminates the transfer (Stop
command). A master can be either a transmitter or a receiver.

Slave: the device addressed by the master. A slave can be either receiver or
transmitter.

Multi-master: the ability for more than one master to co-exist on the bus
at the same time without collision or data loss. Typically "bit-banged"
software implemented masters are not multi-master capable. Parallel to I12C
bus controllers provide an easy way to add a multi-master hardware 12C
port to DSPs and ASICs.

Arbitration: the prearranged procedure that authorizes only one master at
a time to take control of the bus.

Synchronization - the prearranged procedure that synchronizes the clock
signals provided by two or more masters.

SDA: data signal line (Serial DAta)

SCL: clock signal line (Serial CLock)

11.3.- Terminology for bus transfer

F (FREE): the bus is free or idle; the data line SDA and the SCL clock are
both in the high state.

S (START) or R (RESTART): data transfer begins with a Start condition.
The level of the SDA data line changes from high to low, while the SCL clock
line remains high. When this occurs, the bus becomes 'busy'.

C (CHANGE): while the SCL clock line is low, the data bit to be transferred
can be applied to the SDA data line by a transmitter. During this time, SDA
may change its state, as long as the SCL line remains low.

D (DATA): a high or low bit of information on the SDA data line is valid
during the high level of the SCL clock line. This level must be kept stable
during the entire time that the clock remains high to avoid misinterpretation
as a Start or Stop condition.

P (STOP): data transfer is terminated by a Stop condition. This occurs when
the level on the SDA data line passes from the low state to the high state,
while the SCL clock line remains high. When the data transfer has been
terminated, the bus is free once again.
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11.4.- LeJOS API

LeJOS project supports I2C devices connected to NXT brick. Every object which
uses I12C protocol inherates from I2CSensor

The NXT devices which use 12C are:

» ColorSensor
» CompassSensor

« IRSeeker
« NXTe
¢ NXTCam

+ OpticalDistanceSensor
« PSPNXController

+ RCXLink

« RCXMotorMultiplexer

« RCXSensorMultiplexer
+ TiltSensor

« UltrasonicSensor

The class I12CSensor has the following I12C methods:
« setAddress
« sendData

» getData

Further information about 1eJOS API here:
http://lejos.sourceforge.net/nxt/nxj/api/index.htmli

When it is necessary to write a class to manage a new leJOS device the question to
do are:

« What is the I2C address to write and read data?

+ What is the list of I12C registers to write and read data?
+ How to interpret the values from I2C registers?
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11.5.- I2C Examples with le]JOS

To explain the concepts, I will use a NXT I2C Device, Mindsensors NXTServo. This
device has been developed to manage RC Servos.

If we want to read the battery connected to that device, it is necessary to know the
following parameters:

1. NXTServo I2C Address: OxbO
2. NXTServo I2C Register to read battery level: 0x41

Now I will write a simple example which read the battery from NXTServo:
public class NXTServoTest{

public static void main(String[] args){
DebugMessages dm = new DebugMessages();
dm.setLCDLines(6);
dm.echo("Testing NXT Servo");

MSC msc = new MSC(SensorPort.S1);
msc.addServo(1,"Mindsensors RC Servo 9Gr");

while(!Button.ESCAPE.isPressed()){
dm.echo(msc.getBattery());
}

dm.echo("Test finished");
}

The class MSC, Mindsensors Servo Controller, manages until 8 RC Servos. I will
show 2 internal methods in the class MSC:

The constructor:
public static final byte NXTSERVO_ADDRESS = (byte)0 xbO0;

public MSC(SensorPort port){
super(port);
port.setType(TYPE_LOWSPEED_9V);
this.setAddress(MSC.NXTSERVO_ADDRESYS);

this.portConnected = port;
arrServo = new ArrayList();

}

If you observe the code, all I2C operation will use the address 0xb0

The method getBattery:

public int getBattery(){
int I2C_Response;
byte[] bufReadResponse;
bufReadResponse = new byte[8];
byte kSc8_Vbatt = 0x41;//The 12C Register to read the battery
12C_Response = this.getData(kSc8 Vbatt, bufReadRes ponse, 1);
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return(37*(OXx00FF & bufReadResponse[0]));// 37 is calculated
from

[[supply from NXT =4700 mv /128
}

In this example we read the I2C register 0x41 which store battery level. Every 12C
action has a response. If the response is 0 then it is a success if the result is not 0
then it was a failure. Besides when you read a I2C register, you have to use a
buffer, in this case bufReadResponse.

11.6.- Migrating code I2C from others platforms

When you develop NXT software, it is a usual that you get ideas from others
developers who likes others platforms. In this section I will explain how to migrate
I2C RobotC and NXC code

11.6.1.- Migrating I2C Code from RobotC to Java
leJOS

RobotC has the following I12C functions to read and write registers.

Function Description

sendl2CMsg(nPort, Send an 12C message on the specified sensor port.

sendMsg, nReplySize);

ni2CBytesReady][] This array contains the numbdryés available from a 12C read
on the specified sensor port.

readl2CReply(nPort, Retrieve the reply bytes from an I12C message.

replyBytes,

nBytesToRead);

nl2CStatus|] Currents status of the selected sd@€blink.

nl2CRetries This variable allows changing the nundfenessage retries.
The default action tries to send every 12C mestage times
before giving up and reporting an error. Unfortehgtthis many
retries can easily mask any faults that can exist.

SensorType]] This array is used to configure asefws 12C operation. It also
indicates whether ‘standard’ or ‘fast’ transmissstrould be used
with this sensor.

Now I will show an example with the same method getBattery:

/*
*%
** Read the battery voltage data from

** NXTServo module (in mili-volts)
*%

int Get_Batt V()

{
byte sc8Msg[5];

const int kMsgSize =0;

const int kSc8Address =1;

const int kReadAddress = 2;
byte replyMsg[2];

// Build the 12C message
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sc8Msg[kMsgSize] =2;
sc8Msg[kSc8Address]  =kSc8ID ;
sc8Msg[kReadAddress] = kSc8 Vbatt;

while (nI2CStatus[kSc8Port] == STAT_COMM_PENDING) ;
/l Wait for 12C bus to be ready

/[ when the 12C bus is ready, send the message yo u built
sendl2CMsg(kSc8Port, sc8Msg[0], 1);

while (nI2CStatus[kSc8Port] == STAT_COMM_PENDING)
/l Wait for 12C bus to be ready

/[l when the 12C bus is ready, send the message yo u built
readl2CReply(kSc8Port, replyMsg[0], 1);

return(37*(0x00FF & replyMsg[0])); // 37 is calc ulated from

[/supply from NXT =4700 mv /128
}

Now the migration to Java le]OS:

/**

* Read the battery voltage data from

* NXTServo module (in mili-volts)

*

* @return

*/

public int getBattery(){
int I2C_Response;
byte[] bufReadResponse;
bufReadResponse = new byte[8];

byte kSc8_Vbatt = 0x41;//The 12C Register to read the battery
12C_Response = this.getData(kSc8 Vbatt, bufReadRes ponse, 1);
return(37*(0x00FF & bufReadResponse[0]));// 37 is calculated

from
[/supply from NXT =4700 mv /128

}

11.6.2.- Migrating I2C Code from NXC to Java leJOS

NXC Programming Languaje has a set of functions to manage 12C:

Function Description

LowspeedWrite(port, This method starts a transaction to write the bytes

returnlen, buffer) contained in the array buffer to the 12C devicdlon

specified port. It also tells the 12C device thenter of
bytes that should be included in the response. The
maximum number of bytes that can be written or isad
16. The port may be specified using a constant,(e.g
IN_1,IN_2,I N_3, orl N _4) or avariable. Constants
should be used where possible to avoid blockingssc
to 12C devices on other ports by code running treiot
threads.
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X = LowspeedWite(IN 1, 1, inbuffer);

LowspeedStatus(port, out
bytesready)

This method checks the status of the 12C communbitat
on the specified port. If the last operation o1s {hort was
a successful LowspeedWrite call that requestecdbresp
data from the device then bytesready will be s¢héo
number of bytes in the internal read buffer. Thd pray
be specified using a constant (eld\, 1, I N_ 2,1 N_3, or
I N_4) or a variable. Constants should be used where
possible to avoid blocking access to 12C devicestber
ports by code running on other threads.

If the return value is O then the last operatiah rubt
cause any errors. Avoid calls to LowspeedRead or
LowspeedWrite while LowspeedStatus returns
STAT_COWM _PENDI NG.

X = LowspeedStatus(IN_1, nRead);

LowspeedCheckStatus(po

tY his method checks the status of the 12C commuitat
on the specified port. The port may be specifiagdgia
constant (e.g., IN_1, IN_2, IN_3, or IN_4) or aiahte.
Constants should be used where possible to avoid
blocking access to 12C devices on other ports loeco
running on other threads. If the return value ikéh the
last operation did not cause any errors. Avoidsdall
LowspeedRead or LowspeedWrite while
LowspeedStatus returns STAT_COMM_PENDING.

X = LowspeedCheckStatus(IN_1);

LowspeedBytesReady(por

[) This method checks thaesstd the 12C communicatior
on the specified port. If the last operation o1$ {hort was
a successful LowspeedWrite call that requestedresp
data from the device then the return value wilthee
number of bytes in the internal read buffer. The pray
be specified using a constant (e.g., IN_1, IN_2,3Nor
IN_4) or a variable. Constants should be used where
possible to avoid blocking access to 12C devicestber
ports by code running on other threads.

X = LowspeedBytesReady(IN_1);

LowspeedRead(port,
buflen, out buffer)

Read the specified number of bytes from the 12Gadev
on the specified port and store the bytes readdratray
buffer provided. The maximum number of bytes that
can be written or read is 16. The port may be $igelci
using a constant (e.g., IN_1, IN_2, IN_3, or INodr
variable. Constants should be used where possible t
avoid blocking access to 12C devices on other goyts
code running on other threads. If the return vadue
negative then the output buffer will be empty.
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x = LowspeedRead(IN_1, 1, outbuffer);

[2CWrite(port, returnlen,
buffer)

This is an alias for LowspeedWrite.

x = 12CWrite(IN_1, 1, inbuffer);

[2CStatus(port, out

This is an alias for LowspeedStatus.

bytesready)
x = 12CStatus(IN_1, nRead);
[2CCheckStatus(port) This is an alias for LowspdeztRStatus.
X = 12CCheckStatus(IN_1);
[2CBytesReady(port) This is an alias for Lowspea@BReady.

x = 12CBytesReady(IN_1);

[2CRead(port, buflen, out
buffer)

This is an alias for LowspeedRead.

x = 12CRead(IN_1, 1, outbuffer);

[2CBytes(port, inbuf, in/out
count, out outbuf)

This method writes the bytes contained in the input
buffer (inbuf) to the 12C device on the specifiexttp
checks for the specified number of bytes to beydad
reading, and then tries to read the specified numbe
(count) of bytes from the 12C device into the outpu
buffer (outbuf). The port may be specified using a
constant (e.g., IN_1, IN_2, IN_3, or IN_4) or aiahte.
Returns true or false indicating whether the 12&dre
process succeeded or failed. This is a higher-level
wrapper around the three main 12C functions. b als
maintainsa "last good read" buffer and returnseslu
from that buffer if the 12C communication transaati
fails.

x = 12CBytes(IN_4, writebuf, cnt, readbuf);

To explain the concepts, will
and NXC support:

byte bufConfigureSPI[] = {0x50,

void LowspeedWait()

while(true){

show an example from Lattebox NXTe which has leJOS

0xFO0, Ox0C};

if (LowspeedCheckStatus(IN_3) == NO_ERR) break;

}
}

void nxt_init()

{
ResetSensor(IN_3);
Wait(100);

SetSensorType(IN_3, IN_TYPE_LOWSPEED);
SetSensorMode(IN_3, IN. MODE_RAW);

ResetSensor(IN_3);
Wait(100);
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LowspeedWait();
LowspeedWrite(IN_3,0,bufConfigureSPI);
LowspeedWait();

public static final byte NXTE_ADDRESS = 0x28;
private final byte REGISTER_IIC = (byte)OxFO;//NXTe IIC address

/**

* Constructor

*

* @param port

*/

public NXTe(SensorPort port){
super(port);

port.setType(TYPE_LOWSPEED_9V);
port.setMode(MODE_RAW);

portConnected = port;

arrLSC = new ArrayList();

this.setAddress((int) NXTE_ADDRESS);

int 12C_Response;

12C_Response = this.sendData((int)this.REGISTER I C,

(byte)0x0c);
}

11.7.- Summary

In this chapter, you learnt how to use I2C protocol to develop new |eJOS classes to
SUppor new sensors or actuators.
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12.- Subsumption architecture

12.1.- Introduction

Subsumption architecture is a methodology for developing Artificial intelligence
robots. It is heavily associated with behavior-based robotics. The term was
introduced by Rodney Brooks and colleagues in 1986. Subsumption has been widely
influential in autonomous robotics and elsewhere in real-time Al

Subsumption architecture is a way of decomposing complicated intelligent behavior
into many "simple" behavior modules, which are in turn organized into layers. Each
layer implements a particular goal of the agent, and higher layers are increasingly
more abstract. Each layer's goal subsumes that of the underlying layers, e.g. the
decision to move forward by the eat-food layer takes into account the decision of
the lowest obstacle-avoidance layer.

For example, a robot's lowest layer could be "avoid an object", on top of it would be
the layer "wander around", which in turn lies under "explore the world". The top
layer in such a case could be "create a map", which is the ultimate goal. Each of
these horizontal layers access all of the sensor data and generate actions for the
actuators — the main caveat is that separate tasks can suppress (or overrule)
inputs or inhibit outputs. This way, the lowest layers can work like fast-adapting
mechanisms (e.g. reflexes), while the higher layers work to achieve the overall
goal. Feedback is given mainly through the environment.

» Move Forward Quickly

> Obstacle Avoidance @ I

12.2.- Subsumption package in NXJ

Currently NXJ has an exclusive package to develop robots with this architecture.
NXJ has 2 classes to control the whole process:

1. Behavior
a. Action()
b. Suppress()
c. takeControl()
2. Arbitrator

12.3.- Subsumption example

When you download latest NXJ release, in samples folder there is a Subsumption
example named BumperCar.
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This example has the following classes:

1. BumperCar.java
2. DriveForward.java
3. HitWwall.java

Now I will explain the code:

BumperCar.java

import lejos.subsumption.*;
import lejos.nxt.*;

public class BumperCar {
public static void main(String [] args) {
Behavior b1 = new DriveForward();
Behavior b2 = new HitWall();
Behavior [] bArray = {b1, b2},
Arbitrator arby = new Arbitrator(bArray);
Motor.A.setSpeed(200);
Motor.C.setSpeed(200);
arby.start();
}

}

Develop 1eJOS programs Step by Step

When you design any robot’s logic using Subsumption Architecture, you must to
define the behaviors. In this example, BumberCar has been designed with 2

behaviors:

1. Hitwall
2. DriveForward

Every behavior must be code in a single class.

DriveForward.java

import lejos.subsumption.*;
import lejos.nxt.*;

public class DriveForward implements Behavior {

public boolean takeControl() {
return true;

}

public void suppress() {
Motor.A.stop();
Motor.C.stop();

}

public void action() {
Motor.A.forward();
Motor.C.forward();
}
}

HitWall.java

Juan Antonio Brena Moral

Page 155 of 250

www.juanantonio.info




import lejos.nxt.*;
import lejos.subsumption.*;

public class HitwWall implements Behavior {
TouchSensor touch;

public HitWall()

{

touch = new TouchSensor(SensorPort.S2);

}

public boolean takeControl() {
return touch.isPressed();

}

public void suppress() {
Motor.A.stop();
Motor.C.stop();

}

public void action() {
/l Back up:
Motor.A.backward();
Motor.C.backward();
try{Thread.sleep(1000);}catch(Exception e) {}
/I Rotate by causing only one wheel to stop:
Motor.A.stop();
try{Thread.sleep(300);}catch(Exception e) {}
Motor.C.stop();

}

Develop 1eJOS programs Step by Step

If you notice every behavior is necessary to define 3 methods:

1. takeControl()
2. suppress()
3. action()

The method takeControl is used in the Subsumption architecture to indicate when
the behavior is active. In the case of the behavior HitWall, the behavior is active
when the Touch Sensor is pressed then the method action runs.

If we analyze the example in any moment the lowest behavior, Driveforward is
running because the method takeControl always returns true, but if in any moment,
the robot is pressed the Touch Sensor, in this case exist a conflict between 2
takeControls, but the behavior HitWall has a higher priority in relation to

DriveForward, then the HitWall’s action runs.
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13.- Multithreading with Java leJOS

13.1.- Introduction

Multithreading is a Java feature which allow executing multiple tasks at the same
time. If you develop robots, you should consider this programming feature as the
basis of your architecture.

Normally when you begin to develop with Java and 1eJOS you develop programs
which execute the operations in sequence:

Program:
Task1
Task2
Task3

Taskn
But if you use Java Multithreading then you could execute robot’s tasks in parallel if
it is necessary.

Program:
Task1l Task2
Task3

If you notice, the human body executes several operations in parallel for example:
Respiration, blood circulation, digestion, thinking and walking, besides the human
brain process many data from our senses in parallel: sight, touch, smell, taste and
hearing.

Most programming languages do not enable programmers to specify concurrent
activities. Rather, the languages generally provide control statements that only
enable programmers to perform one action at a time, proceeding to the next action
after the previous one has finished. Historically, concurrency has been implemented
with operating system primitives available only to experienced systems
programmers.

13.2.- The Thread concept

A thread in Java is the minimum process’s unit in parallelism terms. When you
design a robot using Threads, you could think in the following ideas:

1. A thread to manage the locomotion subsystem (For a wheeled robot, biped
robot, hexapod robot, etc...)

A thread to manage GPS

A thread to manage Bluetooth communications

A thread to manage the robot arm

A thread to manage the robot’s senses (Ultrasonic sensors for example)

unhwn

The robot’s design process is iterative, because it is a complex task, but it is so
useful becase when in the future you wan to incorporate a new feature then add a
new task, a thread, or select the old thread and update this one with new
capabilities.
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In the following example, we will develop our first Thread which is managed by a
main program.

HelloWorldThread.java
This is the first example using Threads. This thread prints in NXT LCD the message
“Hello World” and the value of the variable i.

import | ej 0s. nxt.*;

public class Hell owbrl dThread extends Thread{
private int i = 0;

public  Hel | oWor | dThr ead() {

}

public  void run(){
while (true ){
LCD. drawstring("Hello World:"
LCD.drawint (i, 0, 1);
LCD. refresh();
i ++;

ThreadTestl.java

This program executes the thread HelloWorldThread until you push the button
ESCAPE in your NXT brick.

import | ej 0s. nxt.*;

public class ThreadTest1 {
private  static Hel | owor | dThread hwt ;

public  static void main(String[] args){
hwt = new Hel | oWbrl dThread();
hwt . start();
while (! Button. ESCAPE. i sPressed()){
}
System exit(0);
}

ThreadTest2.java

This program executes the thread HelloWorldThread until you push the button
ESCAPE in your NXT brick.

import | ej 0s. nxt.*;

public class ThreadTest2 {
private static Hel | oWor | dThread hwt ;

public  static void main(String[] args){
hwt = new Hel | oWbrl dThread();
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hwt . start();
hwt . set Daermon( true ) ;

while (! Button. ESCAPE. i sPressed()){

}

13.3.- The Thread life cycle
It is very important to know the life cycle of a Thread.

The possible states are the following:

« Start

+ Sleep

+ Interrupted
« Yield

e Join

e Interrupt

start yield

suspend

dispatch

stop

13.4.- Using the class Thread

Thread class in 1eJOS project has the following methods:

» Start
« IsAlive
+ Sleep
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13.4.1.- Method start

When you define a Thread in your robot to execute a task in some moment it is
necessary to say the Thread when it is necessary to begin to run.

import | ej 0s. nxt.*;

public class StartExanple {
private static Hel | oWor | dThread hwt ;

public  static void main(String[] args){
hwt = new Hel | oWbrl dThread();
hwt . start();
hwt . set Daenon( true );

while (! Button. ESCAPE. i sPressed()){

}

13.4.2.- Method isAlive

In several scenarios when you work with multiple threads, it is necessary to know if
a thread is alive or not.

import | ej 0s. nxt.*;

public class Hell owbrl dThread extends Thread{
private int i = 0;

public  Hel | oWor | dThread() {

}

public  void run(){
while (true ){
LCD. drawstring("Hello Wrld:", 0, 0);
LCD.drawint (i, 0, 1);
LCD. drawstring("" + this .isAlive(), 0, 2);
LCD. refresh();
i ++;

}
import | ej 0s. nxt . *;

public class |sAliveExanple {
private static Hel | oWor | dThread hwt ;

public  static void main(String[] args){
hwt = new Hel | oWorl dThread();
hwt . start();
hwt . set Daenon( true );

while (! Button. ESCAPE. i sPressed()){

Juan Antonio Brefia Moral Page 160 of 250 www.juanantonio.info




Develop 1eJOS programs Step by Step

13.4.3.- Method sleep

In some scenarios, it is necessary to generate a time space to make others tasks.
The method sleep is really useful.

import | ej 0s. nxt.*;
public class Sl eepExanpl e {
private  static String | ej osMessages[] = {
"Java | eJOS NXJ",
"Java | eJOS PC API ",

"Java | eJOS Mbbile API™,
"Java | eJOS | commmand”

public  static void main(String[] args) throws
I nt errupt edException {

for (int i=0;i< |ejosMessages.|ength; i++){
Thr ead. sl eep(1000);
System out. println(lej osMessages[i]);

13.5.- Examples

This section will explain Multithreading using real examples.

13.5.1.- Examplel: LineFollower

Imagine if you have a NXT Robot which has the mission to follow a black line and if
it discovers an obstacle then it stops and use its arm.
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The original code which was coded without any Thread:

import

public

}

| ej 0s. nxt. *;
class LineFollowerdd {
public  static  void main(String[] args) {
Li ght Sensor ss = new Li ght Sensor ( Sensor Port. S3);
ss. set Fl oodl i ght (true );
U trasoni cSensor us = new U trasoni cSensor (SensorPort. S1);
while  (us. get Di stance() >25){
LCD. draw nt (ss.readVal ue(), 3, 9, 0);
LCD. refresh();
while (ss.readVal ue()< 45){
Mot or Port. C. control Motor (0, 3);
Mot or Port . B. control Mbtor (80, 1);
}
while (ss. readVal ue() >=45){
Mot or Port . B. control Mdtor (0, 3);
Mot or Port . C. control Mbtor (80, 1);
}
}
LCD. drawst ri ng(" Obj ect found!", 0,1);
Sound. t woBeeps() ;
Sound. t woBeeps() ;
}

Once you analyze the tasks:

1. Follow black lines
2. Discover obstacles in the route
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It is very easy to design and develop an scalable solutions with Threads:
The main Program:
import | ej 0s. nxt.*;

public class Hari sRobot {
private  static Dat aExchange DE;
private static Li neFol | ower LFQObj;
private static Obst acl eDet ect or ODbj ;

public  static void main(String[] args){
DE = new Dat aExchange();
ODObj = new Obst acl eDet ect or (DE) ;
LFObj = new LineFol | ower (DE);
ODnj . start();
LFObj . start();

while (! Button. ESCAPE. i sPressed()){
/| Enpty
}

LCD. drawst ri ng(" Fi ni shed", 0, 7);
LCD. refresh();
System exit (0);

}

The thread used to follow a black line:
import | ej 0s. nxt.*;

public class LineFol | ower extends Thread {
Dat aExchange DEQbj ;

private Li ght Sensor ss;
private U trasoni cSensor us;
private  final int colorPattern = 45;

public  Li neFol | ower ( Dat aExchange DE){
DECbj = DE;

SS
us

new Li ght Sensor ( Sensor Port. S3);
new Ul trasoni cSensor (Sensor Port. Sl);

ss. set Fl oodl i ght (true );

public  void run(){
[l1nfinite Task
while (true ){
if (DEQbj.getCMD() == 1){
if (ss.readValue()< colorPattern){
Mot or Port. C. control Motor (0, 3);
Mot or Port. B. control Motor (80, 1);
}else {
Mot or Port . B. control Motor (0, 3);
Mot or Port. C. control Motor (80, 1);

}
LCD. dr awi nt (ss. readVal ue(), 3, 9, 0);
LCD. refresh();
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}else {
/] Stop
Mot or Port. B. control Motor (0, 3);
Mot or Port. C. control Motor (0, 3);

The Thread used to detect Obstacles

import

public

}

| ej 0s. nxt. *;

class (Obstacl eDet ect or extends Thread{
private Dat aExchange DEQbj ;

private U trasoni cSensor us;
private  final int securityDi stance = 25;

public  Obst acl eDet ect or ( Dat aExchange DE) {
DECbj = DE;
us = new Ul trasoni cSensor (SensorPort. Sl);

}

public  void run(){
while (true ){
if (us.getDistance() > securityDi stance){
DEOhj . set CMD( 1) ;
}else {
DEChj . set CMX( 0) ;

/1 LCD Qut put

LCD. drawstri ng(" Object found!", 0,1);
LCD. refresh();

Sound. t woBeeps() ;

Sound. t woBeeps() ;

Finally the Class used to exchange data among Threads:

public

class Dat aExchange {
/| Cbst acl eDet ect or
private boolean obst acl eDet ect ed = false

/1 Robot has the follow ng commands: Foll ow Line, Stop
private int CVD = 1;

public  Dat aExchange() {

}

/*
* Getters & Setters
*/

public  void set Obstacl eDet ect ed(boolean st at us) {
obst acl eDet ect ed = st at us;
}
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public  boolean get Gbst acl eDet ect ed()
return  obst acl eDet ect ed;
}

public  void setCWVD(int comand)
CMD = conmmand;

}

public int get CvD(){
return CNVD;

}

13.5.2.- Example2: Stereo US

In the project RC Car managed by NXT Brick,
http://www.juanantonio.info/jab cms.php?id=228 exists 2 US Sensors which

detect obstacles.

This subsystem runs in parallels with other subsystems as Navigation or GPS for
example.

A tes program to test new subsystem for RC Car Project:

| ej 0s. nxt. *;

class SUSETest {
private  static St er eoUSEyes SUSEQD] ;

public  static void main(String[] args) throws Exception {
TLBDat aBri dge TLBDB = new TLBDat aBri dge() ;
SUSEGhbj = new St ereoUSEyes(TLBDB);
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SUSEQhj . start();

while (! Button. ESCAPE. i sPressed()){

}
LCD. drawst ri ng(" Fi ni shed", 0, 7);

LCD. refresh();
System exit (0);

}

Note: In a future I will code a Test Case for this subsystem using JUnit for 1eJOS

If notice StereoUSEye is based on 2 parts: Left Eye and Rigth Eye. The code to
manage any eye is the following:

import | ej 0s. nxt.*;

public class USEye extends Thread{
private U trasoni cSensor US;
private Mot or not or;
private boolean eyeSi de = false
private boolean turnFl ag = false
private int angles[] = {0, 10, 70, 80};
private int ol dDi stances[] = {0,0,0, 0};
private int distances[] = {0,0,0, 0};

static final boolean LEFTSI DE = true ;
static final boolean RI GHTSI DE = false

public  USEye(U trasoni cSensor usQhj, Mot or nmbj, boolean si de) {
US = usObj;
nmot or = nObj ;
eyeSi de = side;
not or . reset TachoCount () ;
not or . set Power ( 100) ;

public  void run(){
/11t is ainfinite task
while (true ){
SI CKMvbde() ;
}

public  void Sl CKMbde(){

if (turnFlag){
not or. rot ateTo(0);
ol dDi st ances[ 0] = di stances[0];
di stances[ 0] = US. getDi stance();
not or. rot at eTo(10);
ol dDi st ances[ 1] = di stances[1];
di stances[ 1] = US. get Di stance();
not or. rot at eTo( 70) ;
ol dDi st ances[ 2] = distances[2];
di stances[ 2] = US. getDi stance();
not or . r ot at eTo( 80) ;
ol dDi st ances[ 3] = di stances[ 3];
di stances[ 3] = US. getDi stance();
turnFlag = false ;

}else {
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not or . r ot at eTo( 80) ;

ol dDi st ances[ 3] = di stances[3];
di stances[ 3] = US. getDi stance();
not or. rot ateTo(70);

ol dDi st ances[ 2] = distances[2];
di stances[ 2] = US. getDi stance();
not or . r ot at eTo( 10) ;

ol dDi stances[ 1] = distances[1];
di stances[ 1] = US. get D stance();
not or. rotateTo(0);

ol dDi st ances[ 0] = di stances[0];
di stances[ 0] = US. getDi stance();
turnFlag = true ;

}

public int [] getDi stances(){
return  di st ances;
}

public int getDistance(int index){
int distance = 0;
if ((index >= 0) && (index <= distances.|ength)){
di stance = di stances[index];
}else {
di stance = -1;
}

return  di st ance;

}

The class designed to manage 2 USEye object is the following:
import | ej 0s. nxt.*;

public class StereoUSEyes extends Thread{
private  TLBDat aBri dge TLBDB;

private USEye | eft Eye;

private USEye ri ght Eye;

private int [] |eftDi stances;

private int [] rightD stances;

private  final int [] angles = {0, 10, 70, 80};

public St er eoUSEyes( TLBDat aBri dge _TLBDB) {
TLBDB = _TLBDB;

Ul trasoni cSensor |eftUS = new
U trasoni cSensor ( Sensor Port. S1);
U trasoni cSensor rightUS = new
U trasoni cSensor ( Sensor Port. S2) ;
Motor |eftMdtor = Mtor. A
Mot or rigthMotor = Motor. B;
| eft Eye = new USEye(l eft US, | eft Mot or, USEye. LEFTSI DE) ;
ri ght Eye = new USEye(rightUS, rigthMotor, USEye. Rl GHTSI DE) ;

public  void run(){
| eft Eye.start();
ri ght Eye.start();

Juan Antonio Brefia Moral Page 167 of 250 www.juanantonio.info




Develop 1eJOS programs Step by Step

/] Set Enabl ed the subsystem
TLBDB. set EyesEnabl ed(true );

while (true ){

| ef t Di stances = | eftEye. get Di stances();

ri ght Di stances = right Eye. get Di stances();
TLBDB. set Left Eyedi st ances( | eft Di st ances);
TLBDB. set Ri ght Eyedi st ances(ri ght Di stances);

/*

for(int i=0; i< |leftDi stances.|ength;i++)({
LCD. drawi nt (angl es[i], O,
LCD. drawstri ng(" "4, 0
LCD. drawi nt (| ef t Di st ances|
LCD. drawstri ng(" ", 10,
LCD. drawi nt (ri ght Di st ances

, 4, 0);

:
j
)
i1, 10, i);

i
)
[
[
[

}
LCD. refresh();

/I Exchange data with other subsystens

*/

}

If you want to observe SUSE in action, see the following video on Youtube:
http://www.youtube.com/watch?v=3hXTeK8IFMc

I @ oot iose o | B9
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14.- LeJOS and mobile phones

14.1.- Introduction

If you need to develop Java software to be used on a mobile device, you need to
install the following software on your PC Computer:

« SDK

o J2SE SDK

o Java ME Wireless Toolkit
- IDE

o Eclipse

o Eclipseme plugin
+ Optional software
o Proguard
o Antenna
« Software to deliver Java ME software
o Nokia PC Suite (If you use Nokia Mobile Phones)

14.2.- Install SDKs

14.2.1.- Installing J2SE SDK

Read the section Getting Started.

14.2.2.- Installing Java ME Wireless Toolkit

Java ME Wireless Toolkit is used to develop Java ME Software. Download latest
release from: http://java.sun.com/javame/downloads/index.jsp

Note:
When I wrote this document I used: j2me_wireless_toolkit-2_2-windows.exe

Once you have saved the toolkit execute the installer and follow the steps.

14.2.2.1.- Licence agreement
When you init the installer, click in next button to show the licence agreement.
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12ME Wireless Toolkit 2.2 x|

Welcome to the InstallShield Wizard for JZME
Wireless Toolkit 2.2

The InstallShield® Wizard will install J2ME Wireless Toolkit
2.2 on pour computer. To continue, clhick Mest.

¢ Back | M et = I Caricel |

X

12ME Wireless Toolkit 2.2

Licenze Agreement
Pleaze read the following license agreement carefully.

Fresz the PAGE DOWHN key to zee the ezt of the agreement.

[ Sun Microsystemns, Inc. ﬂ
Binamy Code License Agreement

READ THE TERMS OF THIS AGREEMENT AMD ANY PROVIDED SUPPLEMEMNTAL
LICEMSE TERMS [COLLECTIVELY “"AGREEMENT") CAREFULLY BEFORE OFEMING

THE SOFTWARE MEDIA PACKAGE. BY OPEMING THE SOFTWARE MEDIA

PACKAGE, ¥'OU AGREE TO THE TERMS OF THIS AGREEMENT. IF %'0U ARE
ACCESSING THE SOFTWARE ELECTROMICALLY, INDICATE YOUR ACCERPTAMCE

OF THESE TERMS BY SELECTIMG THE “ACCEPT" BUTTOM AT THE EMD OF THIS
AGREEMENMT. IF¥OU DO MOT AGREE TO ALL THESE TERMS. PROMPTLY ;I

Do you accept all the terms of the preceding License Agreement’? |f you chooze Mo, the
getup will cloze. Toinstall J2ME ‘Wireless Toolkit 2.2, pou must accept this agreement.

[ Fiztall hield
< Back ez Mo

Accept the agreement and click in yes button.

14.2.2.2.- JDK Detection

In some computers, it is possible that you have installed several J2SE SDK, then
you have to select the SDK which you will link with the toolkit.
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12ME Wireless Toolkit 2.2 x|

Java Yirtual Machine Location ‘
.-

The Java 2 S0OF, Standard Edition [J250K][1.4.2 or later]
iz ingtalled on pour machine at  C:h&rchivos de programah] avatydkl.5.0_09.
Fresz Mest' to uze thiz J25DE or ‘Browse' to locate another J25DE.

HOTE: The J2ME YWirelezz Toolkit 2.2 has been tested using J2SDK. 1.4.2_02

C:hArchivos de programat awatjdk] .5.0_09 Browse. . |

|' Destination Falder

| matallShield
¢ Back | M et = I Caricel |
14.2.2.3.- Choose where you want to install the toolkit

Choose the place where you are going install the toolkit. The installer gives you a
recommendation if you have any suggestion, install the toolkit in the default path.

12ME Wireless Toolkit 2.2 x|

Choose Destination Location

Select folder where Setup will install files. l h

Setup will inztall J2ME Wirelesz Toolkit 2.2 in the fallowing folder.

Toinztall ta thig folder, click Mest. Taoinztall ko a different folder, click Browse and select
another folder.

ChwWTEZ2 Browsze. .. |

| matallShield

|' Destination Falder

¢ Back | M et = I Caricel |
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12ME Wireless Toolkit 2.2

Start Copying Files

Review settings before copying files.

Setup has enough information to start copying the program files. 1F pou want to review or
change any sethings, click Back. If pou are satisfied with the zettingz, click Nest to begin
copying files.

Current Settings:

Destination Directany .
CNWTEZZ _I
Frogram Folder
JZME Wirelezs Toolkit 2.2
ik Folder
C:vArchivos de programat. awabjdk] . 5.0_09

i o

| matallShield

¢ Back | M et = I Caricel |

Check all parameters and click in next button to install the toolkit.

12ME Wireless Toolkit 2.2

InstallShield Wizard Complete

The InztallShield *Wizard has successiully installed JZME
Wirgless Toalkit 2,20 Click Finizh to exit the wizard.

¢ Back

Eanzel |

Now you have installed the Java ME Toolkit. In following points you will learn how
to install a IDE to develop easily your Java ME Software
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14.3.- Install IDE

14.3.1.- Installing Eclipse IDE

14.3.1.1.- Introduction

Eclipse is an extensible, open source IDE (integrated development environment).
The project was originally launched in November 2001, when IBM donated $40
million worth of source code from Websphere Studio Workbench and formed the
Eclipse Consortium to manage the continued development of the tool.

The stated goals of Eclipse are "to develop a robust, full-featured, commercial-
quality industry platform for the development of highly integrated tools." To that
end, the Eclipse Consortium has been focused on three major projects:

4. The Eclipse Project is responsible for developing the Eclipse IDE workbench
(the "platform" for hosting Eclipse tools), the Java Development Tools (IJDT),
and the Plug-In Development Environment (PDE) used to extend the
platform.

5. The Eclipse Tools Project is focused on creating best-of-breed tools for the
Eclipse platform. Current subprojects include a Cobol IDE, a C/C++ IDE, and
an EMF modeling tool.

6. The Eclipse Technology Project focuses on technology research, incubation,
and education using the Eclipse platform.

Download Eclipse Europa 3.3 Classic from eclipse’s website. Use the following URL:
http://www.eclipse.org/downloads/

This software doesn’t’” have any installer. Unzip latest release and execute

eclipse.exe to run Eclipse IDE.
features (/,1 plugins

",j configuration

. .eclipseproduct Arceso directo a edipse. exe
] readme Archivo ECLIPSEPRODUCT Acceso drecka
1 KE H’ 1 KB
; _ eclipse.ini L
eclipse. exe Cipciones de configuracion eclipsec.exe
w 1 KB

=

a- a | epl-v10,hkml - niokice, hkml
Dacumento HTML Docurmento HTML
L7 KE 7KEB

Every time that you execute Eclipse IDE, you will see the following window:
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» .
eclipse

Europa

The first time that you use Eclipse, you have to determinate your workspace
directory:

& Workspace Launcher EI

Select a workspace

Eclipse SDF stores ywour projects in a folder called a workspace,
Choose a workspace Folder bo use For this session,

el etere =t B¢\ Documents and Settingstjuanantonio.brerialworkspace Browse. ., |

™ Use this as the defaulk and do not ask again

K I Cancel
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& Java - Eclipse SDK o = IEl 5'

Fie Edit Mavigate Search Project Run Window Help:

14.3.2.- Installing Eclipse ME Plugin

EclipseME is an Eclipse plugin to help develop J2ME MIDlets. EclipseME does the
"grunt work" of connecting Wireless Toolkits to the Eclipse development
environment, allowing you to focus on developing your application, rather than
worrying about the special needs of J2ME development.

Note: This document used the following release:
http://download.eclipse.org/dsdp/mtj/updates/0.9/stable/

If you need to install the plugin Eclipse ME, one way to install is using the update
manager from eclipse.

14.3.2.1.- Installation Process with Update Manager
Open Eclipse IDE and click in the main menu on the option:

Help > Software Updates > Find and Install

& Java ME - p1/src,/HelloWorld.java - Eclipse SDK
Fils Edit Source Refactor Mavigate Search Project Rum Window Help

Il - 0-Q- |[EEe- | |[4]|@ |3 |85 G- -

Then you will see the following assistant which will help you if you need to increase
Eclipse’s features. In this case you will use this assistant to install Eclipse ME
Plugin.
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& Install/Update 1ol x|

Feature Updates
Choose the way wau wank ta search For Features to install b ",
3 )l

= Search for updates of the currently installed Features
Select this option if wou wank ta search For updates of the Features wou already have installzd.

& Search for new Features to inskall

Select this option if you wank to install new Features From exiskting or new update sites. Some sites may already be
available. ¥ou can add new update site URLS to the search.

7) = Back I Next = I Firish | Cancel |

Select the option “Search for new features to install” and click in the button Next.

The URL where is located the latest release is:
http://download.eclipse.org/dsdp/mtj/updates/0.9/stable/

£ mMew Update Site x|

Marne: | ECLIPSE ME

LIRL: |http:,l',l'u:ln:nwnln:nad.eclipse.n:nrg,l'dsdp,l'mtj,l'updates,l'[l.9,l'stahle,l'|

Once you have typed the Name and URL, click in the button Ok to show a new

window with places where you can search to fin plugins for Eclipse:
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il

Update sites to visit .
p y
5

Select update sites bo visit while laoking for new Features., b —

11
=]
. W

Sites to include in search:

\rﬂ ECLIPSE ME Mew Remote Site, .. |

O \rﬂ Eclipse Madeling Framewark (EMF) Updates :

O \rﬂ Eclipse Modeling Framework. Technologies (EMFT) Updates Mew Local Site... |
D \rﬂ Europa Discowvery Site e Srekived S, |
O \rﬂ Graphical Editing Framewark (GEF) Update Site

O \rﬂ Model Developement Tools (MDT) Updates

e Eclipse Project Updates [
The Ecli Project Updat Edit
O \{I web Tools Platform (W TP) Updates
Rermayve |

Imnpoart sites, ., |
Expatt sikes. ., |

|v Ignore Features not applicable to this environment

™ Aukomatically seleck mirrars

(7) < Back. I Iewt = | Finish | Cancel |

Click in the button Finish. In this moment Eclipse search in the selected options, in
this case in the option Eclipse ME and Eclipse will find the following software to

install:

S=E
Search Results -
(FAA

Select features to install from the search resul: lisk, e’

y o —
£ /i

Select the Features to install:

Deselect al

: (00 Mabile Tools Far Java (Incubation)

i ™ @ Mobile Tools For Java (Incubation) 0,9.1,200812231341-718i7H_gcYFez-9_z0
™ @ Maobile Tools For Java SDK (Incubation) 0.9.1,200812231341-07G1 7ELALAME
™ @ Mobile Tools For Java Examples (Incubation) 0.9.1,200812231341-07hz7199r

Mare Infa

Froperties
Select Required

Errat Detals. . .

PHLLE

1| i

3 of & selected,
W Show the latest version of a Feature only

[ Filter Features included in ather Features on the list

@ < Back I Mext = I Firish Cancel

Select all options and click in the button Next.
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& Install N =]
Feature License
Some of the Features have license agreements that wou need to accept before proceeding with the p——|
installation, d )l
LI Mobile Taals For Java (Incubation: | ECLIPSE FOUNDATION SOFTWARE USER AGREEMEMT -
;{].:Mobile Tools for Java SDK (Incubz March 17, 2005
s=Mobile Tools For Java Examples (Ti Usage OF Content

THE ECLIPSE FOUNDATION MAKES AYAILAELE SOFTWARE,
DOCUMENTATION, INFORMATION AMD/OR.

OTHER. MATERIALS FOR OPEM SOURCE PROJECTS (COLLECTIVELY
"COMTEMT),

IUSE OF THE CONTENT IS GOVERMED BY THE TERMS AND COMDITIONS
OF THIS

AGREEMEMT ANDYOR THE TERMS AMD COMDITIONS COF LICEMSE
AGREEMEMTS OR

MOTICES INDICATED OR, REFEREMCED BELOWY, BY USING THE
CONTENT, ¥OU

AGREE THAT YOUR USE OF THE CONTEMT IS GOVERNMED BY THIS
AGREEMENT

AMNDJOR THE TERMS AND COMDITIONS OF ANY APPLICABLE LICEMSE

4 I | LI AGREEMEMTS ll

¥ T accept the terms in the license agreements:

™ 1do not accept the kerms in the license agreements

(7) < Back I Mext = I Fimist | Cancel |

Accept the licence to install the plugin and click in the button Next. In this moment,
Eclipse will install the plugin. Reboot eclipse to take effect the changes.

Now you have a Computer where you can develop Java ME Software.

14.4.- Install Optional Software

When you develop Java ME software, it is necessary to optimize the code and make
Unit tests. Proguard and Antenna are a Open Source projects developed to cover
this needs.

14.4.1.- Proguard

ProGuard is a free Java class file shrinker, optimizer, obfuscator, and preverifier. It
detects and removes unused classes, fields, methods, and attributes. It optimizes
bytecode and removes unused instructions. It renames the remaining classes,
fields, and methods using short meaningless names. Finally, it preverifies the
processed code for Java 6 or for Java Micro Edition.

Some uses of ProGuard are:

+ Creating more compact code, for smaller code archives, faster transfer
across networks, faster loading, and smaller memory footprints.

» Making programs and libraries harder to reverse-engineer.

+ Listing dead code, so it can be removed from the source code.

» Retargeting and preverifying existing class files for Java 6, to take full
advantage of Java 6's faster class loading.

You can visit the project in the following URL to download latest release
http://proguard.sourceforge.net/
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http://sourceforge.net/project/showfiles.php?group id=54750

Note:
This document used Proguard 4.3

Store this libraries in a unique location, for example:
D:\DATA\PROJECTS\ROBOTICS\J2ME\proguard4.3

When we create a new Java ME project, we will use Proguard.

14.4.2.- Antenna

Antenna provides a set of Ant tasks suitable for developing wireless Java
applications targeted at the Mobile Information Device Profile (MIDP). With
Antenna, you can compile, preverify, package, obfuscate, and run your MIDP
applications (aka MIDlets), manipulate Java Application Descriptor (JAD) files, as
well as convert JAR files to PRC files designed to run on the MIDP for PalmOS
implementations from Sun and IBM. Deployment is supported via a deployment
task and a corresponding HTTP servlet for Over-the-Air (OTA) provisioning. A small
preprocessor allows to generate different variants of a MIDlet from a single source

You can visit the project in the following URL to download latest release
http://antenna.sourceforge.net/
http://sourceforge.net/project/showfiles.php?group id=67420

Note:
This document used Antennal.l

Store this libraries in a unique location, for example:
D:\DATA\PROJECTS\ROBOTICS\J2ME\

When we create a new Java ME project, we will use Antenna.
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14.5.- Creating your first Java ME project

In this chapter we will create our first Java ME project. We learn the following
topics:

+ Create a Java ME project with Eclipse

» Test the software with a simulator
« Deliver your project on your mobile

14.6.- Creating a new Java ME Project

Open Eclipse and click in the option:

File > New > Midlet Project

& Java ME - p1/src/HelloWorld.java - Eclipse SDK
File Edit Source Refactor Mavigate Search’ Project Run wWindow Help

Itirlals-0-Qr |[E8G- |7 |[4]9 |8 |8 il o

Then you will see an assistant to define some parameters:
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& Mew MIDlet Project

Create a MIDlet Project

Create a MIDlet project in the workspace or in an external location.

=101 %]

- ! ™ £

Project name:; | Helloworld

—Application Descriptar
Mame to be used For the jad file, generated during the "Create Package" process:
% |Jze projeck name as filename
™ Use cuskam jad file name

Jad filemanme:

| Hellohorld, jad

—Conkents
" Create new project in warkspace

¥ Create praojeck Fram exisking source

Directory: I D:DATA\PROIECTSIROBOTIC S J2MEVECLIPSEME \HelloWorld Browse. ..

|

—Configurations

You can add more configurations here:

[~ Enable Preprocessing Support:

ackive | *  Configuration |
|-l Add. ..
DefaultColorPhone
Edit, .. |
Remwel
~Preprocessor

(7) < Bach: Mext = | Firish I

Cancel

The parameters to define are:

* Project name

+ Place where you are going to store the source code and bytecodes to send

to your mobile phone

Click in the button Next to select a librarie used in the new project.

we will not include any library.

In this example
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£ New MIDlet Project =10l x|

Select a Library -

Select the libraries ko be included in wour project classpath and exported in the M
deplovable JAR File,

Select libraries to be included:

O = 5ample library Select all |

Deselect Al |

¢ Details

? <o |HS T [omh ] conce

Click in next button to define others parameters:

Juan Antonio Brefia Moral Page 182 of 250 www.juanantonio.info




Develop 1eJOS programs Step by Step

£ New MIDlet Project | 3

Java Settings -
Define the Java build settings, M ‘

# Source |E Projects I B, Libraries | “% Order and Export

G [ it &l x @
= 1= HelloWorld

[E .

H-2 res

o =
) Application Descripkor

w Details

& Creake new source Folder: use this if wou want to add a new source Falder ko wour
projeck,

& Link additional source : use this if wou have a folder in the file system that should be
used as additional source Folder,

E% add project 'Helloorld' to build path: Add the project to the build path if the project
is the root of packages and source files, Entries on the build path are wvisible to the
compiler and used For building.

Iv allow output Falders For source Folders!

Default output Folder:

| Helloit'arldhin Browse. .. |

7 < Back [ext = | Einish I Cancel

Click in the option “Allow output folders for source folders” and click in the button
Finish.

14.7.- Java ME Settings

Eclipse ME Plugin offers a control panel to define many parameters. This panel will
save many hours when you have to debug your projects on your real mobile
phones.
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Running

This section describes required information about this application,

Run your application within a Java ME device:

MIDlet Jar URL | Hellotwvorld. jar

MIDlet Mame | Hellobwarld MIDIet Suite

MIDIet Yendor | MIDIet Suite Vendor =
Debugging

MIDlet Version J1o0

Microedition Configuration IConnected Limited Device Configuration {1.1) j

Microedition Profile

Packaging

Package your application:
) Create package

I Create obfuscated package

Exporting

Generate your Buildfiles based on the configuration of the MIDlet Project:

& Export Antenna Buildfiles

IMobiIe Information Device Profile (2,00 j

Runtime

2 Launch as emulated Java ME MIDlet
2 Launch as emulated Java ME JAD

Debug your application within a Jawa ME device:
ﬁ Launch as emulated Java ME MIDlet in Debug mode
3&‘ Launch as emulated Java ME JAD in Debug mode

Specify the execution environments to run this Project,

ackive | ¥

Configuration | add
DefaultColorPhone

Edit...

Remaove

HEE

In general, you can configurate Java ME Settings if you click:

Project > Properties

& Properties for HelloWorld

|type filker text

- Resource
- Builders
- Jawa Build Path
- Jawva Code Style
- Java Compiler
H- Jawva Editar
|- Java ME
. Library
-~ MIDlet Suite Signing
- Obfuscation
- Packaging
~ Preprocessar
“. Preverification
- Jawados Location
- Profile Compliance and Yalidatic
- Project References
- Run/Debug Settings
- SErver
- Task Tags
- alidation
- \ieb Content Settings

-

[

Java ME

=10l x|

—Configurations

active | ¥ Configuration

DefaulbZolorPhone

Edit...

[EE

Remmye

JAD file name: | Hellaworld. jad

JAR file name: I HellaWorld.jar

Restore Defaults | Apply |

ok | Cancel |

If you need to add Mobile profiles, click in Add to import profiles from Wireless

Toolkit:
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& Import Devices _ Ol x|
Import Devices p— |—
Select a directory to search for available devices. -
-
Specify search directory; |C:'|,WTK22 Browse. .. |
Devices:
Irmpork | ¥ Group | Tarne | Configuration | Profile: |
JZME Wireless Toolki...  DefaultColorPhone CLDC-1.1 MIDP-2.0
JZME Wireless Toolki,,,  DefaultGravPhone CLDC-1.1 MIDP-2.0 S
JZME Wireless Toolki... | MediaControlskin CLDC-1.1 MIDP-2.0 ElEE |
JZME ‘Wireless Toolki OwerkyDavice CLDC-1.1 MIDP-2.0 Deselact &l |
Refresh |
‘ >
(7) Finish I Cancel

14.8.- Add a HelloWorld Middlet

For the moment, your project is empty. Add the middlet HelloWorld in the project.

)
|
|
|

=
i

=
i

=
i)
i)

5 B E

midpapiz0.jar - CWTEZ224ib
cldcapill.jar - CiwTKZ24ib
wmnazl.jar - W TEZ2 b
mmapi. jar - W TEZ2Yib
jeme-ws.jar - CHwTEZ2 b
jsr7S.jar - CHWTEZE b
jsr0dz. jar - W TEZ2ib
jsr1dd. jar - YW TEZ2 b

EI[E? deployed
""" = DefaulkColorPhone
""" (M Application Descripkar

select the folder src and right click to select:

new > new > Java ME Middlet
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_iBix]
Java ME MIDlet P
15, The use of the default package is discouraged. (\L.UQ
Source Folder: IHeIIDWDrId,I'src Birowwse, ., |
Package: | {default)  Browse... |
] Enclosing bype: | Erowse, .. |
Marne: | HelloWarld
Muodifiers: ¢ public " default € private € protecked
[ abstract [ Final = shatic
Superclass: Ijavax.microeditinn.midlet.MIDIet Browse. .. |
Inkerfaces: add. ..

Remaove

[

Which rethods should be created?
v Superclass construckars

¥ Unimplemented abstract methods

¥ add To Application Descriptor?

(@) Finish I Cancel

Click in the button Finish to create a new Middle in the project.

HelloWorld.java

import javax.mcroedition.nmdlet.*;
import javax.m croedition.|cdui.?*;

/**

*

*/
public class Hell owrld extends M Dl et implements ConmandLi st ener {

private  Command exit Command; // The exit command
private Di spl ay displ ay; /1l The display for this MD et

public  Hellowbrld() {

di splay = Displ ay. get Di spl ay(this );

exi t Command = new Command("Exit", Command.EXI T, 0);
}

public  void startApp() {
Text Box t = new TextBox("Hello", "Hello, World!'", 256, 0);
t . addConmand( exi t Conmand) ;
t . set CommandLi st ener (this );
di spl ay. setCurrent (t);

}

public  void pauseApp() {
}
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public  void destroyApp(boolean wunconditional) {

}

public  void comuandAction(Command c, Displayable s) {
if (c == exitConmand) {
destroyApp(false );
noti fyDestroyed();

14.9.- Test your Middlet with a simulator

Once you have code your first Middlet, you need to test in your computer. When
you defined the project, you indicated that you designed a Java ME solution to a
Color Mobile phone but you can add more Devices.

Required Information Running

This section describes required information about this application,
Run your application within a Java ME device:

MIDlet Jar URL | Helloorld, jar 2 Launch as emulated Java ME MIDlet
=
MIDlet Name [Hellowiorld MIDlet suite © Launch s emulsted Java ME 3D
MIDIet Yendor | MIDIet Suite Vendor =
Debugging
MIDlet Version J1o0

Debug your application within a Jawa ME device:

Microedition Configuration |Connected Limited Device Configuration (1.1 =
g I = (n J %3: Launch as emulated Java ME MIDlet in Debug mode
Microedition Profile IMobiIe Information Device Profile (2.0} j ﬁFLaunch as emulated Java ME JAD in Debug mode
Packaging T
Package vour application: Specify the execution environments ko run this Project.
[ Create package active | ¥ Configuration | add... |
() Create obfuscated package DefaultColorPhone

Edit... |
Exporting Remaove |

Generate your Buildfiles based on the configuration of the MIDlet Project:

& Export Antenna Buildfiles

If you select the Device, you can see the details:

Juan Antonio Brefia Moral Page 187 of 250 www.juanantonio.info




=T

Edit Configuration
Edit a Configuration of the project

Develop 1eJOS programs Step by Step

Configuration Mame: I SefaultColorPhone

SCK

SOk IJZME wireless Toolkit 2.2

Device: IDeFauItCUIDrPhone

Manage Devices. .. |

|

— Symbols
¥  Symbol | Yalue
CLDnC 1.1
JSR17Z 1.0
J5R184 1.0
JSR7S 1.0
J5RE2 1.0
MIDP 2.0
MMAPT 1.1
screen. bitDepth g
screen, height 320 Add
screen.isColor true
screen.isTouch False Remove |
screen. width 240
stub.classpath Ci W TE 22 wkklib/emptyapi.zip
W 2.0

—Uset defined Swmbol Sets

Choose | ¥  User defined Symbol Set

Manage Symbol Sets. .. |

Einish I Cancel |

To test your first Java ME project, go to the Control panel and click in the Link

“Launch as emulated Java ME JAD”

Running

Run your application within a Java ME device:

ﬁ Launch as emulated Java ME 14D

Once you have clicked on the link then EclipseME will show a emulator running your

program.
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=10l x|

Launch|

14.10.-

/ciLEF«ﬂ

—
seeor )8 D i

Package your application

Once you consider that your Java ME application is finished, come back to the
control panel and click in the link: Create package to create a package

Required Information
This section describes required information about this application,

MIDlet Jar URL | Helloworld jar

MIDlet Name I HelloWorld MIDlet Suite
MIDlet Yendor | MIDlet Suite Yendor
MIDlet Yersin | 10,0

Microedition Configuration IConnected Limited Device Configuration (1.1}

Microedition Profile IMobiIe Information Device Profile (2.0)

Packaging

Packans o annlication:
=
[ Create package

|_reatebiitscated package

Exporting

Generate your Buildfiles based on the configuration of the MIDlet Project:

& Export Antenna Buildfiles

ENRKI

Running

Fun your application within a Java ME device:
) Launch as emulated Java ME MIDlet
@ Launch as emulated Java ME JAD

Debugging

Debug your application within & Java ME device:
3&‘ Launch as emulated Java ME MIDlet in Debug mode
%1-5: Launch as emulated Java ME JAD in Debug made

Runtime
Specify the execution environments to run this Project,

active | ¥ Configuration |
DefaultColorPhone

Add... |
Edit... |
Removel

Eclipse ME create a package and descriptor file (.JAD)
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14.11.- Deliver your Middlet into a Mobile
Phone

Once you have developed your Middlet application and you made several tests then
you can deliver your software into a Mobile Phone.

14.11.1.- Deliver Java ME with Nokia PC Suite

If you have a Nokia Mobile Phone, Nokia has software to manage their mobiles. You
can use PC Suite to send by Bluetooth your Java ME software. Open Nokia PC Suite.
When PC Suite and click in the launcher for Nokia Application Installer.

W Nokia PC Suite

Archiva Web Opdones

o v L a
# LEJOSTESTERY =
m!"'ﬂ

-
Arrastre v suelte w 30J'

aqui el contenido

s

[onecte suPLa Internet & traves del

telefono,

Once you have launched Nokia Appplication Manager, you will find your application
and send into your mobile phone.
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£ Nokia Application Installer - Conectado a LEJOS TESTER 1

Archivo MiPC Miteléfono Ayuda

Mi PC Mi teléfono
< © W & 1
1) DefaultColorPhone - ¥ 1F105 TESTER 1 { E: Tarjeta de memoria ) -
Mombre Nombre de aplic Tamafi Tipo Mombre Nombre de aplic Tamafd Tipo
. HelloWorld. jar Hellovworld MIDle. .. 2KB Aplicacid. .. E’:_: Hwy'3, jar Hw'3 1KE Aplicacid...
SR LEIDS jar LEIOS SKE Aplicacid...
E’ﬁ BluetoothDemo, jar BluetoothDemo 7aKE  Aplicacid. ..
{?:: Hw2, jar Hw'z 1KE Aplicacid...
5‘='.' Huw'4, jar Hiw'd 1KE Aplicacid...
SR LEIOS_ME.jar LEICS ME MIDlet. . 7KE  Aplicacis, ..
ff=i BlueControl.jar EBlueCantrol 22KE  Aplicacid. ..
é‘:: Hellovworld. jar Hellowarld MIDle. .. 1KE Aplicacid, ..
4| | » .| | »
Informacion de aplicaciones Espacio disponible para aplicaciones: 2 KB

14.11.1.1.- Problems with the delivery

Along the time, Mobile phones has evolved then some mobile phones will not run
with your software if this one use latest Java ME features. When you deliver a
mobile application, check the following parameters from the Control Panel:

Required Information
This section describes required information about this application,

Running

Fun your application within a Java ME device:

) Launch as emulated Java ME MIDlet

MIDlet Jar URL | Helloworld jar
MIDlek Name [Fellotarld MIDIek Suite © Launch a5 emulated Jsva ME 34D
MIDlet Yendor | MIDlet Suite Yendor =
Debugging
MIDIeL itavsiort | 1.0.0

Microedition Configuration IConnected Limited Device Configuration (1.1}

Microedition Profile IMobiIe Information Device Profile (2.0)

Packaging

Package your application:
() Create package

() Create obfuscated package

Exporting

Generate your Buildfiles based on the configuration of the MIDlet Project:

& Export Antenna Buildfiles

» Microedition Configuration:

o CLDC1.0
o CLDC1.1
» Microedition Profile:

o MIDP 1.0
o MIDP 2.0
o MIDP 2.1
o IMP1.0

o IMP NG
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Runtime
Specify the execution environments to run this Project,

active | ¥ Configuration |

DefaultColorPhone

Add... |
Edit... |
Removel
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Check the technical specifications for your mobile phone on Internet.
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15.- LelOS Tools

15.1.- Introduction
LeJOS project has developed some tools to help in your 1eJOS projects.

A summary about |e]JOS tools are:

Tool Description

Nxjflash A ghell command tool designed to install 1eJOS Firmware

Nxjflashg A graphical tool designed to install 1eJOS Firmware

Nxjbrowse A graphical tool designed to opeate over NXT's filesystem
Nxjconsole A graphical tool designed to show messages from any NXJ program

which use RConsole

Nxjmonitor A graphical tool designed to show values from Motors, Sensors and
Battery

Statemachine | A Eclipse plugin designed to model lejos application based on
developer kit | statemachines.

15.2.- NXJFlashg

Nxjflashg is a 1eJOS tool designed to install/reinstall 1eJOS firmware. To use the
tool, open a shell window and type the command nxjflashg.

¢ Simbolo del sistema {2) - nxjflashg

Microsoft Windows RP [Version 5.1.26801
(C>» Copyright 19852801 Microsoft Corp.

C:~Documents and Settings™juanantonio.brefia>nxjflashg
Found MRET: xxNXT-SAMBAxx: 1
Connected to SAM-BA vi.4d

Once you have typed the command, you will see a window which will help you in
the process to install 1eJOS firmware into NXT Brick.
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BA1nstall N1 Firmware in NXT -0l x|

Start prograrm

Progress Log
Building firrmware image.
Wi file: DADATAPRCOJECTSIRCBOTICE W lejos_Mxd_win32_0_F
Menu file: DADATAPROJECTSIRCOBOTICEW K Mejos_MxJ_win3Z_0
Whi size: 51136 hytes.
Menu size: 34680 bytes.
Total image size 3283086016 hytes.
Building filesysterm image.
Locating device in firrmware update moaode.
Cpened device in firmware update mode.
Lnlocking pages.
Wiriting firmware image.
Wearifying firmware.
YWerified 86016 bytes ok
Lnlocking pages.
Wiriting filesystem image.
YWearifying filesystem.

9%
Yerifying

15.3.- NXJBrowse

NXJBrowse is an interesting tool to browse the filesystem. Open a shell window and
type the command nxjbrowse then you will see a window where you will see the
name of your NXT brick connected to your computer.
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=k
MHarme Frotocol Address Status
GPEMNET LISE 001653005046 Mot connected

Connect

Click in the button “"Connect” to show the filesystem.
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=
File Size Start Page | End Page | Delete |
Delete Files | ‘ Upload file | | Download file | ‘ Run prograrm ‘ | Defrag | ‘ Set Name

Once you see this window, you can use this tool to make the following operations:

Delete files

Upload a NXJ program
Download files

Run a NXJ program
Defrag filesystem

Set NXT name

15.4.- NXJConsole

Uk wNE=

NXJConsole is a nice tool designed to debug NXJ programs. NXJConsole show
messages from any NXJ program which uses RConsole.
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e
® USE O BlueTooth Name [GPSNXT Addr | 001653005048
Connect | Status: ICunnected to GPSMKT

15.5.- NXJMonitor

NXJMonitor is a 1eJOS tool designed to read values from Motor ports, Sensor ports
and Battery. To execute NXJMonitor, open a shell window and type nxjmonitor.
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=k
MHarme Frotocol Address Status
LInknon LISE 001653005046 ot connected

Connect

Click in the button “Connect” to show a new window to read values from Sensors,

Motors and Battery.
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=181 x|

Sensor 1 Sensor 2 Sensor 3 Sensor 4

Raw Raw

Raw Raw
Scaled Scaled Scaled Scaled
Mo Sensor Mo Sensor Mo Sensor Mo Sensor
Trace messages
Battery Motor A Tacho Motor B Tacho Motor C Tacho

15.6.- LelOS statemachine developer toolkit

15.6.1.-

Introduction

Le]JOS Statemachine development toolkit is a visual modelling of 1eJOS applications
based on statemachines.
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i) Bumper

private TouchSensartouchl=new TouchSensar(SensorPort. 513
private ZPilot pilot= new ZPilot{s 3710 31 Motor A Motor C)

(&) Drive M 3 PullBack ™)
entry pilot setSpead(200; e entry
do  pilotforwardd; WAL do  pilottravel(-5),

pilot.rotate a0y,
R‘E}{it pilat.stopd;

\‘exit pilat.stapd;

This toolkit use Eclipse IDE and some plugins. In this article we explain how to
install the toolkit in your computer.

15.6.2.- Installing LelOS statemachine developer
toolkit

The installation is very easy the steps are:

Install Eclipse Europe 3.3

Install GMF

Install OWA

Install LeJOS statemachine developer toolkit

PN

15.6.2.1.- Eclipse

Eclipse is an open source community development platform designed to manage
software across the lifecycle. Download Eclipse Europa 3.3 Classic from eclipse’s
website. Use the following URL: http://www.eclipse.org/downloads/

CONTACT | LEGAL

\Q‘ i‘ LE‘

HOME = COMMUNITY  MEMBERSHIP = COMMITIERS | DOWNLOADS = RESOURCES |~ PROJECTS | ABOUTUS g woh | SEARCH (3] a B

Eclipse Downloads

Browse downloads
To download Eclipse, select a package below or choose one of the third party Eclipse distros. You will need a

Java runtime environment (JRE) to use Eclipse {Java 5 JRE recommended). All downloads are provided 2 i g;fn":;‘s
under the terms and conditions of the Eclipse Foundation Software User Agreement unless otherwise ( By'[upjil:
+ Ganymete M1
March 17th-20th Packages

Problems extracting the ZIP file? Please read these Known Issues. Santa Clara, CA

Eclipse Europa Fall Maintenance Packages - Windows (compare packages) R ]

e Eclipse IDE for Java Developers - Windows (78 MB) Windows e
Linux
(_ The essential tools for any Java developer, inchiding 2 Java IDE, a CY'S client, XML Ecitar and Mylyn. Find out more... L s
5 PDT}
Eclipse IDE for Java EE Developers - Windows (1256 MB) Windows 3. Modeling Tools (MDT)
JEE Tools for Java developers creating JEE anciweb spplications, including 5 Jaws IDE, tols for JEE and JSF, Mylyn and cthers. Java 9 (or higher) Linux 4. CC++ Development
L2551 required. Find out more... Mac 5% (CDT)
== ; 5. Visual Editor (VE)
#—n Eclipse IDE for C.I'C+_+ Developers - Windows (53 MB) Vﬁn:\_]ws 5. Birsiness Meligence
\b’ £ IDE for CIC++ developers. Find out more... inux and Reporting (BIRT)
~ Mac 05 X -
= 7. Modeling Framework
.. Eclipse for RCP/Plug-in Developers - Windows (153 ME) Windows {EMF}
=(J0= & compiete set of tools for develapers wio wart ta creste Eciise BuGHRs of Rich Client Appications. k nchides & compiets SDK, ceveloper tools andt Linux 8 »
source code. Find out more... Mac 05 X 9. Test& Performance
= 7 (TPTR} &
= Eclipse Classic 3.3.1.1 - Windows (140 MB) S s 1N nenact 14

Once you have installed the IDE in your computer it is necessary to install the
following features on eclipse:
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» GMF, Graphics Modeling Framework
+ OWA

Finally we will install 1eJOS statemachine development toolkit feature on Eclipse IDE

15.6.2.2.- GMF, Graphics Modelling Framework

Eclipse Graphical Modelling Framework (GMF) provides a generative component and
runtime infrastructure for developing graphical editors based on EMF and GEF. The
project aims to provide these components, in addition to exemplary tools for select
domain models which illustrate its capabilities

N GRAPHICAL

| MODELING

J FRAMEWORK

http://www.eclipse.org/gmf/
http://download.eclipse.org/modeling/gmf/downloads/index.php

The easiest way to install GMF is using the option on eclipse Find and install.

& Java - Eclipse SDK = _ N .-,l.l_l;l_l.ﬁl

File Edi Mavigste Search FProject Run Window Help
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B
Help

S
i) Welcome

; {7) Help Contents

E '3% Search

Crynamic Help

kKey Assist,,. Ckrl+Shift+L
Tips and Tricks. .. fLse:

Cheat Sheets, .,

args) |
Software Updates 4 = Find and Install...
t . .
about Eclipse SDK @ Manage Configuration

When you click in the option then, Eclipse will init an assistant to install new
features.

& Install/Update =1o] x|
Feature Updates -
P (i

Choose the way you want to search For Features to install "

~ Search for updates of the currently installed Features

Select this option if wou want to search For updates of the Features you already have installed,

{* Search for new Features ko inskall

Select this option if wou want to install new Features From existing or new update sites, Some sites may already be
available, ¥ou can add new update site LURLs to the search.

() = Back | Mt = I Finish Cancel

Select Search for new features to install and click in the button next
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o

Update sites to visit LY
N
Select update sites to wvisit while looking For new Features, g

Sites toinclude in search;

' uropa Discovery Site ew Rermote Sike, ..
HlE D it Mew Remote Sit |
O \!I{]The Eclipse Project Updates

Mew Local Sike. ..

Mew Archived Sike. .. |

Edif .. |

Remove |

Imnpart sites, .. |

Expork sites, ., |

¥ Ignore Features not applicable to this environment

™ automatically select mirrars

() < Back Mext = | Finish I Cancel

Select Europe Discovery Site and click in the button finish showing a list of server
to search latest release of GMF
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& Update Site Mirrors x|

The conkent of the update site "Europa Discovery Site” is also available on the mirrors
listed belowe, ¥ou may choose to select a mirror instead of the default update site,

[Thailand] Thai Mational Mirror (http :I
[Australia] Pacific Internet (http)

[Canada] Groupe d'utilisateurs de Linu:x de [Udes (htkp)

[Canada] University of Waterloo Computer Science Club (http)

[United Skakes] Calvin College (hkkp)

[United Skates] Columbia University (htkp)

[United States] Computer Action Team - Portland State University (http)

[United States] Georgia Tech, Software Library (hikp)

[United States] Indiana University (http)

IInited States ICISLI Dpen Source Lab (http

IInited States] Rochester Institute of Technology, Departrment of Computer Science
[United States] Unixheads.org (hikp)
[Brazil] Universa Online 518 (htkp)
[Erazil] IOL (htkp)
Europa Discovery Sike

L |

[T Aukomatically select mirrars

Select your favourite server and select the feature:

& Updates - 0] x|
Search Results
|
Select Features to install From the search result list, 0
= /J..

Select the Features ko install:

""" O .¢];:= EMF Service Data Objects (SDO) Extender SDE 2,3.0,v200709252135 ﬂ Deselect all |
""" O ik %ML Schema Infoset Model (X500 - arg.eclipse.xsd 2,3.1,v200709252135
""" O ki %ML Schema Infoset Model (%307 Extender SDK 2,3,1.v200709252 135 Lml
----- O -{l::’= Eclipse Maodeling Framework Data Integrity Frameworks End-User Feature F‘rnpertles
----- [ =+ Edlipse Madeling Framewark Data Integrity Frameworks Extender SDK 1.1
""" O .¢];:= Java Emitter Templates (JET) (Incubation) 0.8.1 .VEDD?DQIS-I?EIQDHSSPJ w
""" O .¢];:= Java Emitter Templates (JET) 50K (Incubation) 0.58.1,+20070913-07U1582°

----- i+ Graphical Madeling Framewark (Europa Edition) 2.0.1.v20070809-0000-7 Error Details..
----- [J%* EcDM (Incubation) 0.9.1,vZ007 10090302

----- =+ ECDM SDK {Incubation) 0.9, 1,+200710090302 _|LI
| | b

This Europa Discovery Site contains a number of Eclipse based projects released simultaneously,
June 2007,

16 of 119 selected.
¥ Show the latest version of a Feature only

" Filter Features included in okher Features on the list

(7) = Back: Mext = Firiisk Cancel
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When you finish the installation process, it is necessary to restart the IDE.

& Install/Update x|

y It is recommended wou restart the Eclipse SDE for the changes to take effeck,
- but it may be possible to apply the changes to the current configuration
without restarting, Mould you like to restark now?

Yes Mo apply Changes

15.6.2.3.- OAW, Open Architecture Ware

Open Architecture Ware (0AW) is a suite of tools to assist model-driven software
development. It is a "tool for building MDSD/MDA tools". OAW is built upon a
modular MDSD generator framework and is implemented in Java.

open
OM Architecture
Ware

In this case, OWA should be installed with a different way in relation to GMF.
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o

Update sites to visit
N
Select update sites to wvisit while looking For new Features, T

Sites toinclude in search;

\!{JEEurnpa Discovery Site MNew Remote Site., .. |

O \!I{] The Eclipse Project Updates
Mew Local Site. .. |

Mew Archived Sike. .. |

Edif .. |

Remove |

Imnpart sites, .. |

Expork sites, ., |

¥ Ignore Features not applicable to this environment

™ automatically select mirrars

() < Back Mext = | Finish I Cancel

When you are in this window, click in "New remote site” button and edit a empty
window with the following URL:

http://www.openarchitectureware.org/updatesite/milestone/site.xml

£ New Update Site x|

Mame: | oW Classic

LIRL; | w,openar chitectureware, org/updatesite milestone/ site. < |

(7 (a4 I Cancel |
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_iglx
Search Results ~
I.\.::.z ]

Select Features toinstall from the search resulk list, o
e /J..

Select the Features o install:

=-O & e :

El v:l oW Classic
D 000 opendrchitecturetare Sdapters
=-[#] 000 openfrchitecturetare Classic P

s opendrchitecturetare recipe feature 42,0, 20070916221 9MGT

Lt openarchitectureware Classic Feature 4.2.0, 2007091622 19MGT Select Reqguired

-f.‘l:'= opendrchiteckuretWare core Feature 4.2.0,200709162219MGT

O -{[:'c opendrchiteckuretWare core plugins Feature 4.2.0. 2007091622 19MGT

-f.‘}::'c opendrchitecturetare Stdlib Feature 4.2,0, 2007091622 19NGT

. -f.‘}::'c opendrchitecturetare Library Feature 4,20, 2007091622 19MGT

F-[J 000 opendrchitecturetare Product Line Engineering j

= Deselect All

Mare Info

Errar Details, ..

L

This Europa Discovery Site contains a number of Eclipse based projects released simulkaneously,
June 2007,

S of 116 selected,
¥ Show the latest version of a Feature only

[™ Filter Features included in other Features on the lisk

(7) = Back I Mext = I Finish | Cancel

Expand the node and install the "0oAW Classic feature" (you need to expand the
0AW Classic one step further, to see the oAW Classic feature).When you click on
select required, there will be two more features selected.

When you finish, restart Eclipse.

£ Install/Update x|

You will need ko restart the Eclipse SDE Far the changes to kake effect, Would
\_#() woll fike ko reskart now?

15.6.2.4.- LelOS Statemachine development toolkit

Finally when you have installed the prerequisites, it is the moment to install the
toolkit.
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o

Update sites to visit
N
Select update sites to wvisit while looking For new Features, T

Sites toinclude in search;

' uropa Discovery Site ew Rermote Sike, ..
HlE D it Mew Remote Sit |
O \!I{] The Eclipse Project Updates |

Mew Local Sike. ..

Mew Archived Sike. .. |

Edif .. |

Remove |

Imnpart sites, .. |

Expork sites, ., |

¥ Ignore Features not applicable to this environment

™ automatically select mirrars

() < Back Mext = | Finish I Cancel

When you are in this window, click in *New remote site” button and edit an empty
window with the following URL:

http://fermat. nordakadeni e. de/ updat e/ site. xnl

£ New Update Site X|

Mame: | Le105 Statemaching developrient koalkit

LIRL: |http:,l',l'Fermat.nn:nru:lakademie.de,l'update,l'site.xmll

(7 CF; I Cancel |

When you confirm the data, you will see all features to install:
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Sy

F o
S

Select the Features to install:

E 000 Ckhe

------ % Lejos Feature 1,0.0

1 of 1 selected,
¥ Show the latest version of a Feature only

[ Filter features included in other features on the lisk

Deselect Al
Mare Infio
Broperties

Select Required

Errar Details, ..,

L

= Back: I Mext = I Fimish Zancel

Click in “"Next” button to install the toolkit. When you finish, restart the IDE.

& Install/Update x|

y It is recommended vou restart the Eclipse SDK For the changes ko take effect,
] but it may be possible to apply the changes to the current configuration
withouk restarking, \Would ywou like to reskark now?

Mo | apply Changes |

15.6.3.- Creating the first project with the toolkit

15.6.3.1.- Create a new project
Init Eclipse and create a new project, select the option LeJOS statemachine project.
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i

Select a wizard <

Creates StateMachine diagram.,

Wizards:
|t':.f|:|e Filker bk
@' Class (=

ﬁb Interface
ﬁ Jawa Project
& Java Projeck From Existing Ant Buildfile
-1_;[5‘5 Flug-in Project

-2 General

- TS

IE? Eclipse Modeling Framewwark,

; = Example EMF Model Creation Wizards
#l-[~= Graphical Modeling Frarmewaork,

[Eb Java

E Jawva Emitter Templates e
El[E: le105 Stakemachine Diagrams
- StateMaching Diagram

(7 = Back I Mext = I Firish Cancel

When you have created the project, it is necessary to create a Statemachine
diagram:

Juan Antonio Brefia Moral Page 210 of 250 www.juanantonio.info




& Mew StateMachine Diagram
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Select file that will contain diagram model,
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=101 x|

=}

Enter ar seleck the parent Falder:

| Lest

fiy o

B kesk

SN =1 =0 kdef aulk skatermachine diagram

Advanced == |

(7 + Back

Mexk = | Finish I Zancel

When you finish, you will see the following interface.
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& Java - test/default.statemachine_diagram - Eclipse SDK _1=1x]

File Edt Disgram Mavigate Search Froject Run Windaw Help

Ice- [#-0-%- |E&se- a0 iy =0

- — it e OF v B v
[l -

12 Packs [ fa Hirar [ %= Navig 52 7 B || L1 defaut.statemachine_diagram ol -8
B E~T a||=Palette — »
5 B Ty select
(2 settings Sl
& bin = Hate
£ models [ Lejos Statemac... #
= @ {4 Statemactine
ke sregen ) Statetiariabe
B .dasspath 5
~[5] .project e
(3 default.stakemachine el
- [d] default statemachine_diagram A Start State
5 Link
K| ;IJ
2 Problsms | @ Javadac [, Declaration (€ Progress 52 &~ = O
1o aperakians ta display at this tine.

NOTE: We will update this section as soon as possible.

15.6.4.- Videos

See the following videos using the toolkit.

http://de.youtube.com/watch?v=5 vjuUL8flw
http://de.youtube.com/watch?v=HiP9AQ7WF8c
http://de.youtube.com/watch?v=YUdxvhgILAo

15.7.- Summary

In this chapter you learnt some tools developed by |eJOS Developer kit and 1eJOS
community to help you in your 1eJOS projects.
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16.- Robotics projects

16.1.- Introduction

In this chapter you will learn some concepts about robotics.

16.2.- Steering behaviors

16.2.1.- Introduction

Steering Behaviors are the next logical step in the further development of the
'boids' model created by Craig Reynolds in 1986. The 'boids' computer based model
is a way to simulate the coordinated movements seen in flocks of birds or fish. The
name 'boids' identifies here one instance of the simulated creatures. The original
flocking model was based on three distinct behaviors. The 'Separation' behavior
was used to prevent situations where members of the swarm were crowding each
other. 'Aligment' was used to steer all elements of the flock in a common direction.
The third behavior, 'Cohesion', steered a single 'boid' to the average position of
nearby flockmates. Reynolds was able to create a realistic simulation of the natural
behaviors of swarm through a skillful combination of these three simple behaviors.

(Actiun Selection: strategy, goals, planning)

(Steering: path determination )

(Lucumutiun: animation, articulation )

16.2.2.- Behaviors
The behaviors researched by Craig Reinolds and Robin Green are:

1. Simple behaviors for individuals and pairs:
Seek and Flee
Pursue and Evade
Wander
Arrival
Obstacle Avoidance
Containment
Wall Following
Path Following
Flow Field Following
2. Combined behaviors and groups:
a. Crowd Path Following
b. Leader Following
c. Unaligned Collision Avoidance

TFOe 0T Y
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d. Queuing (at a doorway)
e. Flocking (combining: separation, alignment, cohesion)

We consider very interesting the behavior Obstacle Avoidance in a Robotic context.
See the behavior Obstacle Avoidance in action:
http://www.red3d.com/cwr/steer/Obstacle.html

16.2.3.- Obstacle Avoidance

Application

To steer a vehicle through a predefined landscape in a realistic way it is necessary
to move it the way a spectator would expect it to. Therefore it is necessary to
define a behavior that allows the handling of obstacles. In normal life humans and
animals avoid bumping into obstacles without gibing it a second thought. When
somebody feels the craving for a cold beer, he will not move to the fridge in a
straight line. Unconsciously he will choose a path that will lead him around all the
obstacles in the world, like tables, chairs and other things lying around in a well
kept household, so he is not forced to give up his primary task to nurse his broken
toe. The obstacle avoidance behavior implements this unconscious avoiding of
predefined obstacles.

Implementation

First thing when implementing the obstacle avoidance behavior is the definition of
the obstacle within the virtual environment. Since this simulation is based inside a
two dimensional scene, using simple geometric forms as substitution for complex
real life obstacles. The possibly simplest representation of an obstacle is the circle.
The circle should enclose the whole obstacle. It should be taken care not to waste
too much unnecessary space on the representation. For long walls a circle can be a
really bad approximation. The advantages in using a circle are the simple formulas
used in determining intersections with other geometric bodies since those are used
a lot in the behavior. A disadvantage is the bad approximation of the complex
shape. Unfortunately this is the case for most shapes used in this simulation.
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Since the disadvantages of using circles as placeholders clearly outweigh the
advantages, the choice was made to use polygons instead. The advantage being
that elements of real life, like chairs or tables for instance, can be better
approximated. The results achieved in two-dimensional space can be applied to
three-dimensional space without any problems.

The first step for the Obstacle Avoidance behavior is to find out which objects are to
be found in its close vicinity. To get this information it queries the Neighborhood
object whose job is to speed up spatial queries. By reducing the number of objects
to be tested in the first step further test is sped up already. In large scenes the
time used for making the spatial query is certainly less than the time used for the
following intersection tests.

Calculating the angle of intersection and the distance

The getCollisionDetails(..) function is used to calculate the angle of intersection and
the distance to the obstacle. The steering vector is based on the resulting values.
To achieve this one, the testing vector is first enlarged by the distance to the
intersection and after that projected vertically back onto the edge of the polygon.
This vector is then used for the steering force.

steeringvector

Optimization using “exclusion tests”

If there are obstacles within close vicinity of the vehicle is does not necessary imply
that the testing vector is actually intersecting all of them. For instance if its position
to one of the sides of the vehicle it will definitely not intersect the testing vector.

Since the Obstacle Avoidance behavior is used by many vehicles and calculating the
steering force is a very computation intensive task, using so called “exclusion tests”
can significantly speed up calculations. This kind of test only consist of simple “if”
statements and are therefore pretty fast. For each edge of an obstacle these tests
have to be performed.

Juan Antonio Brefia Moral Page 215 of 250 www.juanantonio.info




Develop 1eJOS programs Step by Step

Test 1:
First thing is calculating a test point P at the end of the testing vector. Now all

edges with points outside of the defined area can be removed from further testing
(see picture).

Test 2:

If the edge has passed the first test it will be transformed into the local space of the
vehicle. The testing vector now represents the x-axis. If both endpoints of the edge
are either above or below the x-axis, the edge does not intersect the testing vector.
These edges can be discarded.

A

= = >

Test 3:

The third test is used to determine if the backside of the edge is facing the vehicle.
This is often the case with small obstacles. These edges can be discarded as well.
The edge points of a polygon are defined counterclockwise. Therefore edges with
point 1 above and point 2 below the x-axis can be disregarded.
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Test 4:

The fourth test is used to determine if both of the ends of the edge have x positions
greater than the length of the testing vector. Also edges having x positions left of
the y-axis can be discarded. In this case the obstacle is behind the vehicle.

A

h &
._H-fﬂ
v

After these four tests most of the edges have been discarded and some
computation time has been saved. For the remaining edges the angle and distance
for the intersection point has to be calculated. Basis for this is the formula:

¥y =alx-x)t

Here x1 and yl define the coordinates of the first edge point. The slope a is

g = (2 — )
. (%, — 7)) o . '
calculated using . If this is inserted into the first formula, solved for
—w ) x, T x
x=(.}’1:'(2 1)+x1
x and y is set to zero, the resulting formula will be by —oy)

The resulting value for x is the distance of the intersection with the obstacle form
the vehicle. To get the angle the arcustangens function is used.

Comment:
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Since obstacles can be overlapping, all edges of these obstacles have to be
considered in the tests. The edge with the smallest distance for the intersection is
used for calculating the steering force. Therefore always the nearest obstacle is
used.

16.3.- Parallel Architectures

16.3.1.- Introduction

Parallel or Concurrent programming is thought to be one of the advanced ways to
write computer programs. Concurrent programming running multiple tasks at the
same time is able to improve the performance of the software application. When
working with robots it would help if the robot would respond to sensor faster. One-
way of speeding up the reaction of motors from sensor data is to build the robot
controllers that make use of parallelism. Parallel programming for NXT Lego
Mindstorm has been implemented at Napier University Edinburgh with JCSP re and
LeJOS for Lego Mindstorm.

The University of Kent has been working with parallelism on the NXT's using Occam
pi programming language. The research carried out by Professor Jon Kerridge, Alex
Panayotopoulos and Patrick Lismore at Napier University Edinburgh resulted in
achieving two working, line following robots that were built using a process
orientated design pattern, JCSP re (communicating sequential processing for Java
robot edition), 1eJOS and Bluetooth.

16.3.2.- JCSP re

JCSP re stands for "Communicating Sequential Processes for Java, Robot Edition"
this is a reduced version of the original JCSP packages and work done at the
University of Kent. Alex Panayotopoulos a Masters research student at Napier
University Edinburgh has been working on JCSP re for his Masters dissertation and
his the task was to reduce the JCSP packages to a suitable workable
implementation that could be used to build highly concurrent robot controllers on a
small robotic environment such as the NXT.

JCSP is a Java implementation of Communicating Sequential Processes; it consists
of a library of packages that allows software developers to build concurrent
programs. It originates from work initially done by Charles Antony Richard Hoare
(Tony Hoare). Communicating Sequential Processes (CSP) was first documented in
a paper released by Tony Hoare in 1978. CSP is a formal language for describing
patterns of interactions in highly parallel systems. CSP is part of mathematics
called process calculi that provides a high level description of interactions,
communications and synchronization between independent active processes. CSP
and work done by Tony Hoare played a big influence in the well-known Occam pi
programming language, which also is being used on the Lego NXT robots. JCSP
gives java software developers an environment to develop independent active
processes that can be run concurrently. One of the fundamental concepts of JCSP
is the idea of processes. JCSP enables software developers to create active
processes that encapsulate data structures and algorithms that will act on the
encapsulated data. An active process is defined as a CSP Process; a CSP process is
independent and stands alone its data is private. CSP Processes communicate with
its environment through well-defined "channels" of communication. The end result
of a JCSP concurrent program is that all the processes are synchronized.

The JCSP library is quite large and thus not suitable for a small operating
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environment like that of the NXT robot. JCSP re however eliminates all the
irrelevant packages and classes that have no use in a robot. Most obvious is the
graphics related packages. The JCSP packages have active processes such as
"Active Button", "Active Canvas”, and “Active Applet". As active processes are the
basis for working with JCSP it is necessary to design and develop active processes
suitable for working with 1eJOS and the NXT.

JCSP and JCSP re have fundamental classes that enable developers to take
advantage of the underlying CSP model for concurrency. JCSP re has classes such
as Parallel, Alternative, One20neChannel, and One20neChannellnt to name a few.

You can browse JCSP API in the following URL:

http://www.cs.kent.ac.uk/projects/ofa/jcsp/
http://www.cs.kent.ac.uk/projects/ofa/jcsp/jcsp-1.1-rc3-doc/

% Overview (CSP for Java (JCSP) 1.1-vc3 API Specification) - Mozilla Firefox P -l |
file Edit Wiew Hstory Bookmarks Tools  Help

<& - - @ (2 [& hreosfumw cs kent.ac.ukiprojects{of aficspficsp-1. 1-rc3-dac/ [z 2] (Gl scoale 5|

[Cl deepsearch - Goagle ... I~ Google Mail - Inbox (... B BEC MEWS | Program... [ Risk

E,?;Zg;r-lJ-la_‘:::, EIESE] Package Class Tree Deprecated Index Help CEP for Java
e ' FREV NEXT ERAMES NO FRAMES (FCSP) 1.1-re3
25585

Packages CSP for Java™ (JCSP) 1.1-rc3 API Specification

org.csg.awt
arg jcsp.lang This document 1z the specification for the JCSP core APT
org.icsp.plughplay
org.jcsp.plughlplay.ints See:

org jesp util Description
org jesp.util fitter
org.jesp.utilints

Packages

All Classes
Activespplet

LBl

This provides CSP extensions For all Component components -- GUT events and widget

orgjesp.awt
cenfiguration map to channel communications

;‘g{"\\ié un’;fl Configure orgjcsp.lang This prowvides classes and mterfaces correspeonding to the fundamental primitives of CSP
ActiveButton Configure u " 1 This provides an assortment of plug-and-play CSP components to wire together (with

ActiveButtonControl orgjesp.pl 2 Chject-carrying wires) and reuse

ActiveButtonControl BadArguments

ActiveButtonState . o This provides an assortment of plug-and-play CSP components to wire together (with

AT EBHn O S ergijesppluglplayints |, | o vies) and reuse

ActiveCheckbox orgjcsp.util Thizs provides classes and interfaces to customise the semantics of Object channels
ActveCheckbox Configine

ActiveCheckboxiMenultemn . Ll Defines filtered channels - ones that can apply transformations to objects as the® are read
ActivECheckboxMenuitem Configure org.jesp.util.hlter Al At

ActiveChoice

ActiveCholoe Configue orgjcsp.utilints This provides classes and interfaces to customise the semantics of int channels

ActiveClosingFrame
ActiveCarmponent
ActiveComponent. Configure

ActiveCantainer = =
4] | X 5

| Done

You can browse JCSP re API in the following URL:

http://www.patricklismore.com/jcspre/index.html

16.3.3.- JCSP re Stack

The JCSP re Stack is the following

RobotController & User Interface processes
Process Components: ActiveMotor, ActivelLightSensor, ...

JCSP re
LeJOS NX]J

Lego NXT Brick

The table above shows the hardware/software layers involved with building
concurrent software for NXT robots. At the bottom is the NXT hardware on top of it
sits the LeJOS NXJ virtual machine with the LeJOS API. JCSP re sits above the
LeJOS API that is classes like parallel, alternative, One20neChannel. Above the
JCSP re sits Active processes those that are needed for the NXT robot.
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ActiveLightSensor, ActiveButton, ActiveMotor and above that sits user specific
concurrent processes. ActiveUserInterface, ActiveRobotController.

16.3.4.- The Process Orientated Design Pattern

Using JCSP for developing software will naturally lead to following the Process
Orientated Design pattern. The concept is framed around building software
constructed with networks of processes. The approach aims to get developers
thinking about the major functionality in the software and designing the software so
that the major functions and logic are encapsulated in a process. Designing
processes in such ways that if needed to processes can interact with other
processes that contain other important functionality through synchronized channels.
This approach allows simple processes and networks of processes to be scaled up to
form highly concurrent systems. The processes that are built using JCSP are objects
of a class implementing the CSProcess interface. This interface looks like this

public interface CSProcess {

public void run()

{
}
}

Every process will implement this interface. This interface provides a run method.
The run method is where developers will place their serial code. The code placed
within the body of the run method will determine how the process behaves.

16.3.5.- LeJOS & IJCSP re for building robot
controllers

Le]JOS and JCSP are both implemented in Java; LelOS on its own is an excellent
way to work with the NXT robots. It allows Java programmers to quickly target the
NXT platform and it is also an excellent way for someone new to programming to
learn quickly. JCSP and concurrent programming itself for traditional programmers
is thought to be harder to learn and implement but this is not the case. Making use
of the well-designed LelJOS API it's quite easy to build the "Active Processes"
needed for the NXT with JCSP re. JCSP is a java implementation of the CSP model
for concurrency. JCSP is an efficient and relatively simple way to build concurrent
software. It has a quick learning curve, software developers don’t need to
understand the underlying concurrency model they just benefit from just using it.

The major active processes needed are:

» ActiveButton

* ActiveMotor

« ActiveDisplay

+ ActiveBinaryFilter

e ActiveBluetoothTransmit
+ ActivelLightSensor

It's clear from the names of the processes what they would be responsible for. Lets
take "ActiveMotor" this process needs to encapsulate data and algorithms that will
respond to data coming in on its channel to move the motor forward or backward. A
quick look at beginning structure of an ActiveMotor process is shown here.
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import lejos.nxt.Motor;
import org.jcsp.nxt.lang.CSProcess;
import org.jcsp.nxt.lang.Channelinputint;

public class ActiveMotor implements CSProcess {
private Channellnputint in;
private Motor m;

public ActiveMotor( Motor m, Channellnputint in ) {
this.m = m;
this.in = in;
}
}
16.3.6.- Line follower robot with JCSP re & 1eJOS
16.3.6.1.- Introduction

The main focus developing software to control a line following robot is identifying
the main processes and understanding the way in which the independent process
communicate with each other. Software developers must know when to read from
a communication channel and write to a channel. All processes implement the
CSProcess interface so the classes all begin the same way and all contain a method
called run. Start by defining processes that are necessary for the successful
running of the robot. That is identify data that needs to be captured from a sensor
or output on a port encapsulate this within a process. These are process like
ActiveMotor, ActivelLightSensor and ActiveBinaryFilter. Next Define how each
process interacts and work out how these processes are controlled. Then start
defining a robot controller process to co-ordinate process interaction and program
logic control flow. Software developers using JCSP re and LeJ]OS link the processes
together by reading and writing to processes channels when they need to. Writing
to a processes channel when a certain function has ended or reading from a
processes channel is the responsibility of the software developer to know and
understand this. I know that once my NXT has connected to another NXT via
Bluetooth I can progress and start the light sensor calibration. In the code this is
done by writing an integer, a 1 on the Bluetooth processes output channel. Le]OS
allows software developers to write source code in Java to control the robot. JCSP
re allows software developers use LeJOS and exploit the CSP concurrency model for
parallel systems by constructing “active” or “live” processes. The software
developer does not need to know the mathematics or the underlying CSP
concurrency model they just need to know how to implement it. Building active
processes of highly reduced concurrent software processes compliments LeJOS and
LeJOS compliments the NXT Mindstorm robots. The end result should be a NXT
robot with much improved response and execution time using LeJOS and JCSP re to
solve the line following robot problem with concurrent software.

Every process channel must have an “in” and “out”. If you try to write to a channel
that does not have an in channel then the program will crash. Building and
encapsulating logic within processes cleanly separates functionality. All the user
interface logic is handled through the ActiveUserInterface process. When that
process wants to send a string to the NXT's LCD screen it writes a string to its
output channel, which routes the string to the ActiveDisplay process. The
ActiveDisplay process constantly waits and reads any data on its input channel.
The only data that should be and will be coming into the ActiveDisplay process is
strings. The logic contained within the ActiveDisplay process loops. It constantly
waits for strings to come in on the input channel. When a string is available on a
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channel the processes logic reads it and using the correct class in LeJOS writes it to
the LCD screen of the NXT.

The ActiveUserlnterface process handles the interaction with the user. It will
prompt the user with useful statements such as, “connecting”, “Connected”, “Black
Level” and “White level”. Once the program has executed a specific output
statement an integer is sent from the ActiveUserInterface process on the output
channel to the ActiveRobotController so that the program can progress on to the
next task. For example this is what happens when the robot starts.

Robot starts

Robot outputs "Black Level”

Robot waits for user to position sensors on something black and press the
orange button to read in the black value

Robot outputs “"White Level”

Robot waits for user to position sensors on something white and press the
orange button to read in the white value

Robot outputs "Speed 90"

If a user pushes the right arrow button on the NXT they will increase the speed

If the user just pushes the orange button the speed will be set

Robot displays "GO”

Robot waits for user to press the orange button to start the robot

Robot enters a running state and will respond to the black and white colors. For
the Robot to work correctly a black line should be drawn on a white surface. As the
program executes each step in the sequence above, integers and strings are being
passed from process to process. The ActiveButton process sends integers to other
processes based on the button pressed. Each button is assigned a different integer.
The ActiveDisplay process receives strings from the ActiveUserlnterface process.
The ActiveRobotController sends integers to the ActiveMotor process and the
ActiveUserInterface process. Everything is synchronized.

Once you have developed all the processes they all have to be linked together and
all the processes run in parallel. This is done with in the main method. The
software developer declares “channels” just as they would variables shown below.

One20neChannelInt buttonPress = new One20neChannelIntImpl();

Once the channels have been declared the processes need to be declared.
Processes are declared the same way you would with an object. Instead of
variables being passed as parameters you add “channels” so in the example below I
have declared an ActiveDisplay process that has a channel called “display” as the
parameter. Which end of the channel is it, is this channel sending data out of the
process or into the process. In this case the ActiveDisplay process is receiving
“strings” from the ActiveUserInterface process so the channel is calling the .in()
method. If we look at how the ActiveUserInterface is declared you will see the
opposite .out() method on the same channel being called this links these two
processes together. As you see the processes are being declared like objects. In
the examples below the processes are called “screen” and “ui”. These processes
will be added to the parallel object par by calling a method called .addProcess().

ActiveDisplay screen = new ActiveDisplay (display.in() );
ActiveUserInterface ui = new ActiveUserlnterface (keyPress.in(), display.out(),

buttonPress.out());
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When all the channels and processes have been declared and linked together with
the correct channels, all the processes need to be added to the parallel object and
then the parallels run method needs to be called. This means that in your main
method in your main class you have several processes and communication channels
declared. The channels have been added as parameters to the correct processes
and then all processes are added to the Parallel object and they are all executed
concurrently.

Parallel par = new Parallel();
par.addProcess(ui);
par.addProcess(screen);

par.run();

16.3.6.2.- Line follower high level overview

Left3ide
Process

Active

RightSide
Process

Button

Process

ActiveMotor

Active Motor
Process

Process

Activellser
Interface Process

RobotController

RobotContraller

Process

Process

ActiveBinaryFilter

ActiveCopy ActiveBinaryFilter
Process

Process Process

ActivelightSensor

ctivelightSensar

Process Process

N

The left side process shows the processes and channels during start up and
calibration and the right side processes shows the process in normal operation.

Robot One overview diagram
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16.3.6.3.- Code Example
One example using Parallel Architectures is the following:

import lejos.nxt.Motor;
import lejos.nxt.SensorPort;

import org.jcsp.nxt.lang.Parallel;

import org.jcsp.nxt.lang.*;

import org.jcsp.nxt.plugnplay. TwoCopy;
import org.jcsp.nxt.io.*;

public class One {

public static void main( String[] args ) {

One20neChannelint buttonPress = new
One20neChannelintimpl();

One20neChannelint keyPress = new One20neChannelin timpl();

One20neChannel display = new One20neChannellmpl() ;

One20neChannelint leftCopy = new One20neChannelin timpl();

One20neChannelint rightCopy = new One20neChannell ntimpl();

One20neChannelint outBT = new One20neChannelintim pl();

One20neChannelint inFromRight = new
One20neChannelintimpl();

One20neChannelint inFromLeft = new One20neChannel Intimpl();

Parallel par = new Parallel();

/[Lcpbtr btR = new Lcpbtr();

/[RobotSide rightSide = new RobotSide(SensorPort. S2,
Motor.A, rightCopy.in(), 1,inFromRight);
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RobotSide  rightSide = new RobotSide(SensorPort.S2 ,
Motor.A, rightCopy.in(),1);

/[RobotSide leftSide = new RobotSide(SensorPort.S 3,
Motor.B, leftCopy.in(), 2, inFromLeft);

RobotSide leftSide = new RobotSide(SensorPort.S3, Motor.B,
leftCopy.in(), 2);

ActiveButtons buttons = new ActiveButtons (keyPre ss.out());

ActiveUserlInterface ui = new ActiveUserlInterface
(keyPress.in(), display.out(), buttonPress.out(), o utBT.in());

ActiveDisplay screen = new ActiveDisplay (display .in());

TwoCopy copy = new TwoCopy (buttonPress.in(),

leftCopy.out(), rightCopy.out());

par.addProcess(rightSide);
par.addProcess(leftSide);
par.addProcess(copy);
par.addProcess(ui);
par.addProcess(screen);
par.addProcess(buttons);
par.run();

import org.jcsp.nxt.lang.*;
import org.jcsp.nxt.io.ActiveLightSensor;

public class ActiveRobotController implements CSPro cess{
AltingChannellnputint buttonPress;
Channellnputint lightLevel;
AltingChannellnputint filterHigh;
AltingChannellnputint filterLow;
ChannelOutputint lightConfig;
ChannelOutputint filterConfig;
ChannelOutputint motorSpeed,;
int id;
long interval;
private ChannelOutputint BTChannel;

public ActiveRobotController( AltingChannellnputin t buttonPress,
Channelinputint lightLevel ,
AltingChannellnputint

filterHigh,
AltingChannellnputint

filterLow,
ChannelOutputint lightConf ig,
ChannelOutputint filterCon fig,
ChannelOutputint motorSpee d,
int id, ChannelOutputint

BTChannel) {
this.buttonPress = buttonPress;
this.lightLevel = lightLevel;
this.filterHigh = filterHigh;
this.filterLow = filterLow;
this.lightConfig = lightConfig;
this.filterConfig = filterConfig;
this.motorSpeed = motorSpeed;
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this.id = id;

this.BTChannel = BTChannel;
}
public void run(){

int rotate = 0;

int noRotate = 0;

int altindex = -1;

buttonPress.read(); // configure black level

/[Display.print("B");

/[Display.print(id);

lightConfig.write(ActiveLightSensor.LEVEL);

/[Display.print("C");

/[Display.print(id);

int low = lightLevel.read();

/[Display.print("L");

/[Display.print(low);

buttonPress.read(); // configure white level

/[Display.print("W");

/[Display.print(id);

lightConfig.write(ActiveLightSensor.LEVEL);

/[Display.print("C");

/[Display.print(id);

int high = lightLevel.read();

/[Display.print("H");

/[Display.print(high);

int mid = low + ((high - low)/2);

/[Display.print("M");

/[Display.print(mid);

filterConfig.write( mid ); // write mid point val ue to the
filter

/[Display.print("F");

/[Display.print(id);

lightConfig.write(ActiveLightSensor. ACTIVATE);

/[Display.print("A");

Alternative a = new Alternative( new Guard][] { fi IterHigh,
filterLow, buttonPress });

while (true) {
rotate = buttonPress.read(); // read speed of wh eel
rotation
/IDisplay.printin( rotate );
buttonPress.read(); // the go signal
boolean going = true;
while (going) {
altindex = a.select();
if (altindex == 0) {
filterHigh.read();
motorSpeed.write(rotate);
BTChannel.write(1);

}

if (altindex == 1) {
filterLow.read();
motorSpeed.write(noRotate);
BTChannel.write(0);

}
if (altindex == 2) {

buttonPress.read(); // the stop signal
going = false;
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import org.jcsp.nxt.lang.*;
import org.jcsp.nxt.io.ActiveButtons;

public class ActiveUserlInterface implements CSProce ss {
Channellnputint inFromAB;
ChannelOutput outToAD;
ChannelOutputint out;
private Channellnputint inFromBT;

public ActiveUserlInterface(Channellnputint inFromA B,
ChannelOutput outToAD, ChannelOutputint out, Channe [Inputint inFromBT)
{
this.inFromAB = inFromAB;
this.outToAD = outToAD;
this.out = out;
this.inFromBT = inFromBT,;

public void run() {
int [] speeds = {90, 120, 150, 180, 210, 240, 270 , 300,
330, 360, 390, 420, 450, 480, 510, 540, 570 };
outToAD.write("running...");
inFromBT.read();
outToAD.write("Black Level);
outToAD.write("\n");
inFromAB.read();
out.write(1);
outToAD.write("White Level");
outToAD.write("\n");
inFromAB.read();
out.write(1);
intp=0;
int s = speeds.length;
while (true) {
outToAD.write("Speed: ");
outToAD.write(new Integer(speeds|p]) );
outToAD.write("\n");
int key = inFromAB.read();
while ( key != ActiveButtons.BUTTON_ENTER ) {
if ((p < S) && (key ==
ActiveButtons.BUTTON_RIGHT) ) p=p + 1;
if ((p > 0) && (key ==
ActiveButtons.BUTTON_LEFT) )p=p - 1;
key = inFromAB.read();

outToAD.write("New Speed: ");
outToAD.write(new Integer(speeds|p]) );
OoutToAD.write("\n");
out.write(speeds[p]);
OutToAD.write("GO");
outToAD.write("\n");

inFromAB.read();

out.write(1);
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outToAD.write("STOP");
outToAD.write("\n");
inFromAB.read();
out.write(-1);
outToAD.write("\f");

import lejos.nxt.Motor;
import lejos.nxt.SensorPort;

import org.jcsp.nxt.filters.BinaryFilter;
import org.jcsp.nxt.io.*;
import org.jcsp.nxt.lang.*;

public class RobotSide implements CSProcess {
Channellnputint buttonPress;
Motor m;
SensorPort s;
int id;
One20neChannelint BTChannel,

Parallel par = new Parallel();

public RobotSide( SensorPort s, Motor m, AltingCha
buttonPress, int id) {

//public RobotSide( SensorPort s, Motor m, AltingC
buttonPress, int id, One20neChannelint BTChannel) {

this.id = id;

One20neChannelint configL = new One20neChannelint

One20neChannelint outL = new One20neChannelintimp

One20neChannelint levelL = new One20neChannelintl

One20neChannelint filterConfig =
One20neChannelintimpl();

One20neChannelint filterOutL = new One20neChannel

One20neChannelint filterOutH = new One20neChannel

One20neChannelint motorSpeed = new One20neChannel

par.addProcess( new  ActivelLightSensor ( S,
configL.in(), levelL.out(), outL.out() ) );

par.addProcess( new BinaryFilter ( filterOutL.out
filterOutH.out(), outL.in(), filterConfig.in()));

par.addProcess( new ActiveRobotController( button

levelL.in(),

filterOutH.in(),
filterOutL.in(),
configL.out(),
filterConfig.out(),

motorSpeed.out(), id, BTChannel.out()));
par.addProcess( new ActiveMotor( m, motorSpeed.in

nnellnputint

hannellnputint

Impl();

mpl();
new

Intimpl();
Intimpl();

Intimpl();
25,

0.

Press,

0));
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public void run() {
par.run();
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17.- FAQ

17.1.- How to reinstall Lego Firmware

17.1.1.- Introduction

Le]OS is an excellent platform to develop software for NXT Lego Mindstorm but it is
not the unique solutions.

If you read the section NXT Programming Software written by Steve Hassenplug in
http://www.teamhassenplug.org/NXT/NXTSoftware.html then you will notice that
exist several options to develop software in the NXT brick. If you have installed
LeJOS firmware and you decided to reinstall Lego firmware, read this section to
know how to do.

17.1.2.- Download latest Lego firmware

To reinstall Lego Firmware is necessary to have latest firmware in your computer.
Visit http://mindstorms.lego.com/support/updates/ to download the firmware.

BN CHANGE REGION

oo IR ® P v [ ==
.y ~ _—/‘:“{ Il L_._._._ .

Register Now

m In n ETn r‘m E [ HOME B COHHUNITY B NEW Bl PRODUCTS

L&

LEGO® MINDSTORMS® NXT Software Updates

Description

This software addresses an issue on Mac OS5 10.5 (Leopard) that prevents updating
the Firmware on the NxT,

PC
Note: Do not atternpt fo update the Firmware on the NMXT from a computer running I
Mac OF X0.5 without instaliing this software first,
¥Yersion Post Date
If your MXT is clicking when yvou insert batteries, push the hardware reset button 1.0 a7/1z/2007
for five seconds before vou insert the USE cable. This will ensure that the brick

initializes correctly for the firmware download, The hardware reset button is MAC
located within the LEGO TECHNIC haole below the USB connector on the NXT brick. | t
If your MxT brick is not clicking when you insert batteries just go through the

normal firmware download process as described within the manual when the patch

is installed.

Instructions

Click on the file to save it to your hard drive. Doubleclick the downloaded zip archive and install the legodriver.pkg. Follow the
instructions on the screen.

System Requirements

Mac 05 % 10.5 (Leopard)

LEGO MINDSTORMS NXT Software version 1.0/1.1 or MINDSTORMS NXT Education Software 1.0/1.1

17.1.3.- Set your NXT brick in update mode

Once you have stored latest firmware, it is necessary to set your NXT brick in
Update mode. To update the mode in your NXT brick then you have to push reset
button. To find that button see at the back of the NXT, upper left corner and push it
for more than 5 seconds then you will hear an audibly sound.
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If you want to be sure, check your Lego Devices connected with your computer
then you will see:

L. Administrador de dispositivos =10l x|

Archivo  Accion Yer  Ayuda

o ma2a

i Adaptadores de pantalla
' E Adaptadores de red

Batetias
Caontroladaras de bus serie universal (USE)
Controladaras de haost digikal sequra
% Controladaras IDE ATAJATAPT

-9,

DISI:II:ISItI'-.-'CIS de smtema
-

(+]

= EGD Devices
----- Gf;v LEGO MIMDSTORMS MXT Firraare Update Mode

& Maorikor
J Mause v otras dispositivios sefialadores
l ﬂ. Procesadaores

[ -f Teclados

[ e Unidades de disco

-2 Unidades de DYDJCD-ROM

17.1.4.- Reinstall Lego firmware

Use Lego Software that you received with your NXT Kit to download Lego Firmware.
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L MRS TN MS |

Execute the software and search the option Update NXT Firmware in Tools tab.

| [B] LEGD MINDSTORMS NAT

* belp

Calibrate Sensars
Update MZT Firmware. ..

Create, share,
and surf through 1000's of
MINDSTORMSE MNT Projects on NXTLOG

Getting Started

Start hiere with & quick introduction to the basics
Building Instructions

Builld your own ({@/

SoundBot ora Classic
Clock on MINDSTORMS com.

—_— Software Overview
_l £ quick overview of the LEGSD MINDETORMS NXT Softvears Roftiare:Dawnlodde
L
] Ldd more sounds to your
WXT Software! 19 blips,
= 1 1
\_\ = -
g = — :
e - = Software Downloads =
e — = .
= J Add more sounds to your
_’_:3 =l & | » MXT Software,
. Who, What, Where sounds, s - g
— Start New Program -
= Forums
. _,P = Go > I Share ideas, post challenges, and discuss
= 7 | I everything MINDETORME NXT in the forums >
2/ ==

Open Recent Program

=]
> |
oIS

MNeed help?
Moue the cursor ouer an object to read about its funikion, For
additional help, cick the "More help” link.

=S ie

tore help &

When you click in that option then you will see an assistant to download the
firmware. Select the firmware that you downloaded and click in download button:
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[Bl| update NXT Firmware x|
Last downloaded firmware: LESC MIMDSTORMS MAT Firmmweare w103
@ Online Lpdates: Check

Q Avvailable Firmmware Files:

=

Look In: CIARIDATOSIROBOTICSIESD,
uploadCA CEEREF -8A442-40F 0-9209-ESRC2BFEAIC T
Browse

I I | I I
L L

G Firmware; Crownload
Progress
Locating MXT Prepating H&T Cowenload

Cloze

When the process finish then you will see all steps with green color and your NXT
brick will have Lego Firmware.

[E| Update NXT Firmware x|
Last downloaded firmware: LEGO MIMDSTORMS MET Firmnware w105
@ Online Lpdates: Check

Q &vailable Firmware Files:

=

Look In: CIABIDATOSIRORBOTICSIEGD,
uploadCWa CEEREF -8A42-4DF 1-9209-ESRC2BFEAICL
Browse

I I | } I
L L

e Firmware: Cownload
Progress
Locating MAT Preparing =T Crowenload
Successhully Downloaded Firmvware!
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17.2.- Using Tortoise SVN to collaborate in 1eJOS

project
17.2.1.- Introduction
17.2.1.1.- LeJOS Community

LeJOS is a sourceforge project created and maintained to develop a Java Virtual
Machine in the Lego Mindstorm NXT Brick. Everybody can participate in any
development process with Code and Ideas.

The goals of this document:

1. Learn how Lel]OS s code is organized in Sourceforge servers
2. Learn how to use a Subversion client
3. Learn how to collaborate in LeJOS project with new code

17.2.1.2.- Subversion system

Version control is the art of managing changes to information. It has long been a
critical tool for programmers, who typically spend their time making small changes
to software and then undoing or checking some of those changes the next day.
Imagine a team of such developers working concurrently on the very same files and
you can see why a good system is needed to manage the potential chaos.

In Le]OS project we use a subversion system to control the code.

You can see the code’s repository here:
http://1eJOS .svn.sourceforge.net/viewvc/leJOS /trunk/

17.2.1.3.- Tortoise SVN

TortoiseSVN is a free open-source client for the Subversion version control system.
That is, TortoiseSVN manages files and directories over time. Files are stored in a
central repository. The repository is much like an ordinary file server, except that it
remembers every change ever made to your files and directories. This allows you to
recover older versions of your files and examine the history of how and when your
data changed, and who changed it. This is why many people think of Subversion
and version control systems in general as a sort of “time machine”.

The document explains how to use Tortoise SVN for Windows’s operating system.
Exist in the market others alternatives:

e« Subversive
» Polaris

Further information:

http://subclipse.tigris.org/
http://www.polarion.org/index.php?page=overview&project=subversive
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17.2.2.- Installing Tortoise SVN

17.2.2.1.- Download latest version

It is necessary to install a Subversion Client in your computer to manage any
Subversion system. Download latest version of Tortoise here:

http://www.tortoisesvn.net/

About Donate

‘M\\# TortoiseSVN The coolest Interface to (SubjVersion Control
) b RN VAN

_Search | . ocogle search
The coolest Interface to (Sub)Version Control goog
SOURCEFORGE.NET" 2007 I
COMMUNITY CHOICE AWARDS GO\JSC
 web
TortoiseSVN is an easy to use SCM / source control software for Microsoft windows and maybe the best # tortoisesvn.net
Subversion client there is. It is implemented as a Windows shell extension, which makes it integrate seamlessly
, Search
into the Windows explorer, Since it's not an integration for a specific IDE you can use it with whatever
development tools you like.
Another advantage of this shell integration is that not only web or software developers can use it but all the VisualS¥H
. Professionsl
people wha don't have the development tools installed, for example translators, doc writers, e eeton
Her $542 99 for Visual Stucio. Enjoy
Best 592 99 i
o visualain. com
Q Get IT for Free! i Ads by Google
-
o TortoiseSVN 1.5.0-alphal released @lwitterings
Navigation S nno coad s e =
Terminada EEI

17.2.2.2.- Install Tortoise

When you have downloaded the client, execute it and follow all steps in the
installation.

i TortoiseS¥N 1.4.8.12137 (32 bit) Setup x|

Welcome to the TortoiseSVN
1.4.8.12137 (32 bit) Setup
Wizard

The Setup Wizard will install Tortoisesvh 1.4.8, 12137 (32
bit) an yaur computer, Click Mext ko cantinue or Cancel to
exit the Setup wWizard,

TortoiseSVN

= Batk I Mext = I Cancel
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Accept the terms:

i TortoiseS¥N 1.4.8.12137 (32 bit) License Agreement x|

End-User License Agreement

Please read the following license agreement carefully

by Step

TortoiseSWM is free. Wou dont have to pay for it, and you can use it any sway you want,
[tis developed as an Open Source project under the GMU General Public License
(GPL). That means you have full access to the source code ofthis program. You can
find it on ourwehsite at hitpftoroisesvn tigris.org

Should you wish to modify or redistribute this program, ar any part of it, you should
read the full terms and conditions set outin the license agreement hefore doing so.
A copy ofthe license is available on our wehsite.

¥ T accept the kerms in the License Agreement

£ I do not accept the berms in the License Agresment

Copyright (C) 2003-2007 - Stefan King -

[fyou simply wish to install and use this software, vou need anly be aware of the j

< Back I Mext = I Cancel

Select all components:

i'él TortoiseS¥N 1.4.8.12137 {32 bit) Setup

Custom Setup

Pick an install location and which Features wou want,

x|

Click on the icons in the kree below ko change the way features will be installed,

- ~Feature Description

- I@.LI TortaiseSih The TorkaiseSYN package and
""""" = = | Additional icon sets dependencies.
--------- =3 ~ | English {GE) dictionary
i =0+ | English (US) dictionary

— Feakure Size
This feature requires 13ME an your
hard drive, It has 3 of 3
subfeatures selecked, The
subfeatures require STASKE.

Location: C:larchivos de programal Tortoise sy, EEIEE |

Reset Disk Usage I < Back I Mext = | Cancel

Install the components:

onio.info
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i TortoiseS¥N 1.4.8.12137 (32 bit) Setup x|

Ready to Install
The Setup Wizard is ready to begin the Custom installation

Click Install ko beqgin the inskallation, IF you wank ko review ar change any of wour
installation settings, click Back, Click Cancel to exit the wizard,

< Back I Install Cancel |

Close the installer. The installation has finished correctly.

ji TortoiseS¥N 1.4.8.12137 (32 bit) Setup x|

4 Completing the TortoiseSVYN
~, 1.4.8.12137 (32 bit) Setup
o’ Wizard
LE\:'FE Click the Finish button bo exit the Setup Wizard.

@

W
pp— [~ show Changelog

o)
.

O
e

= Batk I Finish I Zantel

Tortoise needs to reboot your computer to run correctly. Reboot your computer and
continue with the following section of this eBook.
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>

‘fou sk reskart wour system For the configuration
changes made to TortoiseSvM 1.4.8, 12137 (32 bit) ko
take effect. Click Yes ko restart now or Mo if wou plan to
marually restart later,

Mo |

17.2.3.-

17.2.3.1.- First steps with Tortoise SVN

Downloading LeJOS Repository

When you have rebooted your machine, if you use contextual menu in windows you

can see a new icons in your Windows Explorer:

f-lS'-.-'N Checkaut, .,
¥ TortoiseSh

If you want to download all source code, click in the option SVN Checkout:

= Checkout

X

~ Repositary
LIRL of repositary;

I htkps:)/lejos. svn.sourceforge. net/svnrootlejos
Checkout directory:

7 .

| CH\IABDATOS|ROBOTICS|NX SN

[ only check out: the top Folder
™ omit externals

o

— Revisian
% HEAD revision

" Revision I

Show lag

o]

Cancel

Help

The repository URL is:
https://leJOS .svn.sourceforge.net/svnroot/leJOS

Select the folder where you want to download LelOS project. Click in Ok Button to
start to download then you will see a new window where you can see the files that

you are downloading in your computer.
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=" https:/ /lejos.s¥n.sourceforge.net/synrook/lejos - Torkoises - |EI|5|

Action | Path | Mirne £ = |
Added  CHAJAB\DATOSVROBOTICS RISV brunklorg. lejos, nict, Idt, update-site

Added  CHAJAB\DATOSVROBOTICS ML SYMbrunklorg lejos. mect. Idt, update-site'site., xml
Added O IABIDATOS\ROBOTICS M SYM Erunkiorg. lejos, mt, IdE, update-site!, project
Added O IABDATOSVROBOITICS M SYM Erunkiarg. lejos, mect, [dk, update-siteinde:. hkml
Added  CHAJAB\DATOSVROBOTICS M SYRMIbrunklorg. lejos, ik, Idt, update-siteweb

Added  CHAJAB\DATOSVROBOTICS ML YN brunklorg. lejos. nxt. Idt, update-sitehweblsite, xsl
Added O JABIDATOSIROBOTICS M ISYM runkiarg, lejos, meck, [dk, update-sitewebi site, css
Added  CAIABDATOSVROBDTICS MEISYM Frunkirelease

Added  C:\JAB\DATOS\ROBOTICSIMANSYM\trunkireleass\RELEASE HOWTO

Added  CHAJAB\DATOSVROBOTICS ML SN brunk release! dist

-
| |

533 kBvkes transferred, at 15,75 kBytes|'s

(5] 4 | Cancel |
e

If you lost your internet connection, Tortoise has an option to continue with your
download, SVN Update.

=" https:/ /lejos.s¥n.sourceforge.net/synrook/lejos - Torkoises - |EI|5|

Action | Path |
Added  CHAJAB\DATOSVROBOTICS M SYRMIbrunklorg. lejos, ik, Idt, update-siteweb

Added  CHAJAB\DATOSVROBOTICS ML YN brunklorg. lejos. nxt. Idt, update-sitehweblsite, xsl

Added O JABIDATOSIROBOTICS M ISYM runkiarg, lejos, meck, [dk, update-sitewebi site, css

Added  CAIABDATOSVROBDTICS MEISYM Frunkirelease

Added  C:\JAB\DATOS\ROBOTICSIMANSYM\trunkireleass\RELEASE HOWTO

Added  CHAJAB\DATOSVROBOTICS ML SN brunk release! dist

Added O IABIDATOSIROBOTICS M ISYM Frunkirelease) distlejos_MN=1_win3z_0_1_0alpha.zip

Added O IABIDATOSIROBDTICS M ISYM Frunkirelease\distlejos_Mx1_0_1_0alpha.tar.gz

Error REPORT request Failed on fsvnrook/lejos svnvoc/def ault’

Error REPORT of svnraotflejos!svnfvocidefaults Could nok read response body: Secure connectic 7

a | _'I_

8,12 MEvtes transferred
Added: 13

(0] 4 I Zancel |

Vi

Click in SVN Update:

¢ SN Update
S Commi., ..
¥ Tortoise SV [

When you finish with your download, you will see this one:
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4[24 JABDATOSROBOTICS  NX 1, S¥N - TortoiseS¥N Update... Fi ][]
Action | Path |
Added CIAB\DATOS\ROBOTICS M SR trunki ex amplest Sonic Test
Added A JAB\DATOS\ ROBOTICS M SV trunki ex amples) SonicTest Sonic Test. java
Added CJABY DA TS ROBOTICS M TSR brunkd e amples) Sonic Tesk build, xml
Added A JABY DA TS ROBEOTICS M S M brunk) excamples) Signal Test
Added CHIAB\DATOS\ROBOTICS M SR trunkiexamples\Signal Test) Signal Test, java
Added CJABDATOSY ROBOTICS M SR Erunkl examples) Signal Test build ol
Added A JABY DA TS ROBOTICS M SN brunk) excamples) Pilok Tesker
Added A JABY DA TS ROBDTICS M AN runk) excamplesi Pilok Tester\Pilok Tesker  java
Added CIAB\DATOSVROBDTICS M SR trunklexamplesiPilot Tester ' build, xml
Completed AL revision: 1449 -
a | »

18,70 MBwtes transferred
Added: 334

Show log... | (4 I Cancel |

Vi

17.2.4.- Using Tortoise in LeJOS

17.2.4.1.- Browsing the repository

When you have downloaded LelOS project computer then you will see your
Windows Explorer with a new icons:

@ subsumption 1= |

archivo Edcién Ver Favoros Herramentas fyuda | &

@Atva’s (> ﬁ‘ ‘ /,_“ Birsqueda |[ - Carpetas ‘ =l x i) ‘ B

Direczion [ 1\ JABIDATOS\ROBOTICSINA WM trunkiclasses\lsjostsubsumption H Ir

x
Epets _ Bctivity. java ActivityBiase. java
= ) ROBOTICS a e J"rt: Java Langquage Source fils JH=| ava Language Source file
(2 Leso =] 78 =| iz

B &N

4 Arbitr ator 2. fava 4 Arbitrator.java Behaviorz java
Mz | Java Language Source file A= | Java Languags Source fle A= | Jzvs Langusge Sourcs file
(5 lejos_NXI_winZ_0_4_Nbeta =] 48 =] 4k8 =| zxe

D lejos_Nxd_winzz_0_5_Obeta z
= Behavior.java package html StopException.java
&l
D samples Jﬂ; Java Language Source file Firefox Document JH=| Tava (anguage Source file
B [ SOFTW/ARE =| aks LKB =| ire
2 0 sV E
B D sn
Bl 0 brunk
& ) s
5 5 classes

0 extemalToolBuilders

) svn
g doc
Bl g java
H 3.
50 ant
& o
%0 lang
&) util
g javax L
= i) lejos
B .o
140 navigation
50 et
%) rexcomm
15 subsumption
g util
& b
# 5 examples
[ 50 iblusz
# (5] jtools
& [ ibnxt
[ [ ruckvm
[ {5 org.letos.nictlde
%) org | t.Idt.Feature |

If in any moment you need to update a part of you project, simply select the folder,
in this case the folder named “Subsumption” and click in the option "SVN Update”

i 3N Update
@ SYM Carnrik, ..,
¥ TorkoiseSyN 2
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Then you will update the folder that you have chosen.

=000 JABSDATOS\ROBOTICS, NX 1, S¥N Erunk’, classes’ lejos' sukb - | Ellil

Ackion | Path | Mime kype |
Completed AL resvision: 1451

5 kBytes transferred

Show log... | (4 I Cancel

A
If you need to see the repository in the server, use the option “Repo-browser”

" Repository Browser ;|g|5|
IJRL: I@] https: fflejos, svn.sourceforge, netfsenroot flejostrunk j Revision: HEAL: |
File | Extension | Revision | Aukhor | Size | Da
= ) https:/ileios . svn.sourceforge.netfsynrootjleios

=F M trunk
() classes 1451 rogergla 09
| examples 1437 lariffiths 28
) jbluez ad6  Igriffiths 14
(5 jroals 1443  gloomyandy 0z
| bt 1444 Igriffiths 0z
(5 mxkvmn 1445 lgriffiths 0z
[5) org.lejos . nxk 1dE 1400 mpscholz 06
[ orglejos,nxt dt Feature 1387 mpscholz 28
| orglejos,nxt db update-sike 1387 mpscholz 28
[5) pecomms 1337 Igriffiths 1z
() petools 1332  Igriffiths 1z
[ release 1342 lgriffiths 13
[5) scripts 1341  lariffiths 13
[5) snapshot 1446 Igriffiths 0z
[ startup 1406 gloomyandy 1z
README 240 drahflow 1KE 09
< | *
Hint: Press FS to refresh the selected subtree and Chrl-FS ko load all
children koo ok I Help |
A

17.2.4.2.- Track the log

Using subversion technology, it is possible to see the Log. To learn the concept, use
a classic package in LeJOS , java.lang. Select the folder lang and click in the option
“See log”
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;|. Carpotas [k | 3 x q Showi log
'H Fepo-browset
fikrunklclasses)javallang B Check for modifications
» % Revision graph
_‘;] £y Resolved, .,
i Update to revision.. .
& 7 Rename..,
‘nalToolBuilders .Fﬁ_; % Delete
— <) Rewerk..,
I B Cleanup
Jﬂ_: 7 Getlack..
:: = | Release lock
: ﬁ?‘l T Branchitag...
= Expandir L " Switch...
l‘ Merge. .,
Excplorar =y Export...
Abirir %4 pelocate..
Buscar,..
add to Winamp's Bookmark: list @ Add...
Engueue in Winamp @ Ched et
Play in Winamp % apply patch,..
Compartir v sequridad. . L= Propetties
K" SN Update 7 Help
 SYN Commit. .. W Settings
i b i}"‘“ About

—‘1__..—.
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=13
Fram: |1?;12,fznus _vJ Tas |25,|'02,|’2008 :_I l-'f'- [%]
Revision I Actions I Author i Cate 1 Message
1424 G4 lgriffiths 21:30:02, lunes, 25 de Febrera de 2008 Check parameters of substring
1417 @ janug 23:30:02, domingo, 17 de febrero de 2008 Diagnostic statistical instrumentation.
1416 & lgriFfiths 15:51:40, dominga, 17 de febrera de 2008 Allow switch of System.out or System.err to Debug.out,
1408 @) lgriFfiths 13:03:27, martes, 12 de febrero de 2003 Implementation of System. out.printin
1399 &l edalquist 1:10:27, martes, 05 de Febrero de 2008 DratalnputStreamn. availablel) is now delegated to the wrapped InputStream F
1380 & bbagnall 0:36:24, lunes, 25 de enero de 2005 Updated parseInt() method. Can parse hexidecimal and other swstems that it
1376 & bbagnall 7:16:56, domingo, 27 de enero de 2003 Added Float. parseInt() method. Wrote it ad-hoc sao it might not be as efficien
1375 gl bbagnall 5:54:14, domingo, 27 de enero de 2005 Added Integer. parselnt() method and NumberFormatException,
1374 x bbagnall 5:28:19, domingo, 27 de enero de 2003 Deleted StringlUtils. I don't think there is any reason to include this anvmare r
1369 & bbagnall 6:29:10, jusves, 24 de enero de 2008 Problem with indexOf{char) using Character class.,
1368 & bbagnall 5:17:35, jueves, 24 de enero de 2008 Added substringd) methods ta String class,
1364 @ bbagnall 7:31:45, miércoles, 23 de enero de 2008 Added subStringt) methods to StringBuffer
1363 @l bbagnall 7:113:02, migrcoles, 23 de enero de 2008 Minar correction ko indexCF() and lastIndexOf() methods,
1361 @ bbagnall 5:40:59, martes, 22 de enero de 2005 Added indexCf() methods ko String and StringBuffer to help with parsing,
1350 &) janug 21:56:07, martes, 15 de enero de 2008 Some SpeedTest related optimizations and a StringBuffer setCharat function.
1238 & lgriFfiths 15:03:03, martes, 01 de enero de 2003 Correction to StringBufferString) constructor,
1230 &l lgriFfiths 1:22:36, lunes, 31 de diciembre de 2007 Fix loop For log(0) - return Makl
1202 @ gloomyandy  14;22:31, domingo, 23 de diciembre de 2007 Changed ko use new native arraycopy method,
1195 4l gloomwandy  1:01:03, lures, 17 de diciembre de 2007 Added new native arraycopy method
1194 ¢ gloomyandy  1:00:29, lunes, 17 de diciembre de 2007 Method was synced on wrong thing!
1193 &l gloomyandy  0:59:59, lunes, 17 de diciembre de 2007 Using synchronize on <classnarme = class does not work, Changad to syncon
1161 & gloomyandy  1:29:39, viernes, 14 de diciembre de 2007 Changed to extend the buffer when appending ints and floats
1165 &l lgriFfiths 21:57:15, domingo, 09 de diciembre de 2007 Default StringBuffer size to 20 chars as there are problems with increasing its
1117 4 lgriFfiths 17:56:127, jueves, 29 de noviembre de 2007 Fix by vlada For StringBuffer append. Currently loops in Math.log,
1108 @l lgriFfiths 22131155, domingo, 25 de noviembre de 2007 Added Swstern. gl and Svstenn. shutDown() methods
46 =) lgriFfiths 23132136, domingo, 17 de diciembre de 2006 First version of NXT classes.jar
1] | 3|
Action I Path | Copy from path | Revision =
¥ Hide urrelated changed paths Statistics |
Help |
Shiow Al |v| Mext 100 | [~ Stopon copyrename oK |

17.2.4.3.- Collaborate with new code

If you want to collaborate with the project then you can update your files in your
local computer and click in the option "SVN Commit” then you will see the following
window:
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=101 x|

Recent messages I

Added methods:
_____________
TTTTTTTTTTTT

—Zhanges made {double-click on File For diff:

File | Exckension | Text skatus | Property skatus | Lu:u:kl
v Random java java modified
W Show unversioned files 1 files selected, 1 files tokal
v Select | deselect al
[ Keep locks
Ok

Zancel Help

4

In this window, you must to write a text to explain the reasons why you update the
code. Click in the Ok button to submit the code and explanation to commit the

code.

=" Random.java - TortoiseS¥YM Commit...

=10l x|

Ackion |F‘ath |Mime kype |

297 Bytes transferred, at O Bytes)s

(5] 4 Cancel

In this moment, it is necessary to login to finish the process
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Authentication X|

<https://lejos,svn.sourceforge.net: 443 > SourceForge
Subrversion area

Requests a username and a password

Lsername: I |

Passwiord; I

[ save authentication

17.2.5.- How to be a new LeJOS Developer

17.2.5.1.- Request a user

In previous section, we see that if you create new code, it is necessary to
authenticate then you need a LelOS user. Write us to get your Le]OS user to
collaborate with us.

17.3.- How to use beta software from leJOS SVN?

If you are an active user then you know that 1eJOS project releases software every
4-6 months more or less. But in this period, the project suffers many changes and
If you want to use latest works into your NXT projects, I recommend you that use
the following technique.

17.3.1.- Make a checkout from |1eJOS SVN
Use your favorite SVN client to make a checkout from the 1eJOS SVN.

The repository URL is:
https://leJOS .svn.sourceforge.net/svnroot/leJOS

Once you have a local copy of the project then find the folder snapshot:
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The folder snapshot contains:

1. Latest firmware release
2. Latest menu release
3. Latest packages for your projects:
a. Classes.jar
b. Jtools.jar
c. Pcomms.jar
d. Pctools.jar

17.3.2.- Copy snapshot to your leJOS installation

To use latest work from 1eJOS project copy the content from the folder snapshot
and copy them into your leJOS installation.

Srdparky; bin lib

In windows, it is not necessary to reboot the system. I recommend that you update
your NXT brick when the project update the firmware and classes.
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17.4.- How to package NXJ programs with Jar

The JavaTM Archive (JAR) file format enables you to bundle multiple files into a
single archive file. Typically a JAR file contains the class files and auxiliary
resources associated with applets and applications.

The JAR file format provides many benefits:

« Security: You can digitally sign the contents of a JAR file. Users who
recognize your signature can then optionally grant your software security
privileges it wouldn't otherwise have.

- Compression: The JAR format allows you to compress your files for
efficient storage.

+ Packaging for extensions: The extensions framework provides a means
by which you can add functionality to the Java core platform, and the JAR
file format defines the packaging for extensions.

+« Package Sealing: Packages stored in JAR files can be optionally sealed so
that the package can enforce version consistency. Sealing a package within
a JAR file means that all classes defined in that package must be found in
the same JAR file.

+ Package Versioning: A JAR file can hold data about the files it contains,
such as vendor and version information.

« Portability: The mechanism for handling JAR files is a standard part of the
Java platform's core API.

JAR files are packaged with the ZIP file format, so you can use them for tasks such
as lossless data compression, archiving, decompression, and archive unpacking.
These tasks are among the most common uses of JAR files, and you can realize
many JAR file benefits using only these basic features.

Even if you want to take advantage of advanced functionality provided by the JAR
file format such as electronic signing, you'll first need to become familiar with the
fundamental operations.

To perform basic tasks with JAR files, you use the Java™ Archive Tool provided as
part of the Java Development Kit. Because the Java Archive tool is invoked by using
the j ar command, this tutorial refers to it as 'the Jar tool'.

As a synopsis and preview of some of the topics to be covered in this section, the
following table summarizes common JAR file operations:

Operation Command
To create a JAR file jar cf jar-file input-
file(s)
To view the contents of a JAR file jar tf jar-file
To extract the contents of a JAR file jar xf jar-file

j ar xf jar-file

To extract specific files from a JAR file ar chived-fil e(s)

To run an application packaged as a JAR file (requires

the Mai n- cl ass manifest header) java -jar app.jar
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18.- Links

18.1.- LeJOS links

Official LeJOS Web site

http://www.leJOS .org/

http://1eJOS .sourceforge.net/p technologies/nxt/nxj/api/index.html

http://1e]JOS .sourceforge.net/forum/
http://sourceforge.net/project/showfiles.php?group id=9339&package id=217619
http://sourceforge.net/project/showfiles.php?group id=178176

Windows LibUSB Project
http://libusb-win32.sourceforge.net/

LibUSB downloads
http://sourceforge.net/project/showfiles.php?group id=78138&package id=79216

Java Developer Kit
http://java.sun.com/
http://java.sun.com/javase/downloads/index.jsp

NXJ Plug-in for Eclipse
http://mynxt.matthiaspaulscholz.eu/leJOS /eclipse/

Brian Bagnall’s NXT Book
http://www.variantpress.com/books/maximum-lego-nxt

NXTCam Software
http://nxtcamview.sourceforge.net/
http://sourceforge.net/project/showfiles.php?group id=203058

LeJOS statemachine developer toolkit
http://fermat.nordakademie.de/update/Beschreibung.pdf

18.2.- Java links

Jar tool
http://java.sun.com/j2se/1.4.2/docs/tooldocs/solaris/jar.html
http://java.sun.com/docs/books/tutorial/deployment/jar/

Java™ Robotics Tutorials
http://www.ridgesoft.com/tutorials.htm
http://www.ridgesoft.com/articles/education/ExploringRoboticsRevision2.pdf

JDK

http://openjdk.java.net/
https://openjdk.dev.java.net/source/browse/openjdk/jdk/trunk/jdk/src/share/class
es/java/
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18.3.- Lego links

TinyVM Project
http://tinyvm.sourceforge.net/

Lego Mindstorm in Wikipedia:
http://en.wikipedia.org/wiki/Lego Mindstorms

Lego Mindstorm Google Custom Search Engine
http://www.google.com/coop/cse?cx=009272880476059840496%3AbhbvOxwyrlk

Official Lego Mindstorm Website
http://mindstorms.lego.com/
http://mindstorms.lego.com/support/updates/

NXT Sensor providers
http://www.mindsensors.com
http://www.hitechnic.com/
http://www.codatex.com/

NXT Motor comparative
http://www.philohome.com/motors/motorcomp.htm
http://www.philohome.com/nxtmotor/nxtmotor.htm

Robotics courses with NXT and 1eJOS
http://www.daimi.au.dk/~u020841/Lego/
http://legokillerrobot.blogspot.com/2008/09/t-4-sept.html

18.4.- Robotics links

Rodney Brooks

http://people.csail.mit.edu/brooks/
http://people.csail.mit.edu/brooks/papers/AIM-864.pdf
http://www.cs.brown.edu/people/tlid/courses/cs148/02/architectures.html
http://dprg.org/articles/2007-03a/

Subsumption architecture

http://en.wikipedia.org/wiki/Subsumption architecture
http://people.csail.mit.edu/brooks/papers/representation.pdf
http://geology.heroy.smu.edu/~dpa-www/robo/subsumption/subsumption.pdf
http://geology.heroy.smu.edu/~dpa-www/robo/subsumption/

Steering Behaviors for Autonomous Characters

http://www.red3d.com/cwr/steer/

http://www.steeringbehaviors.de/
http://www.galaxygoo.org/blogs/2006/07/steering behavior hunting and 1.html
http://www.quasimondo.com/archives/000027.php

Collision detection
http://www.cs.unc.edu/~geom/collide/index.shtml

Maja J. Mataric
http://www-robotics.usc.edu/~maja/publications/ieeetra92.pdf

RC Servos and I2C
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http://www.min.at/prinz/oelrib/I2C-Servo/

Bioloid
http://www.bioloid.info/
http://www.robotservicesgroup.com/DetailsPage2.html

RC Servos
http://en.wikipedia.org/wiki/Pulse-width modulation

18.5.- Technology links

GPS
http://www.informatik.uni-ulm.de/rs/mitarbeiter/hmp/gps/gps.pdf
http://automation.tkk.fi/attach/AS-84-3145/robotpositioning.pdf

Odometry
http://www-personal.umich.edu/~johannb/umbmark.htm
http://geology.heroy.smu.edu/~dpa-www/robo/Encoder/imu odo/

18.6.- Software links

Eclipse IDE
http://www.eclipse.org/downloads/

Notepad++
http://notepad-plus.sourceforge.net/uk/site.htm

18.7.- Multithreading Links

http://sol.cs.fhm.edu/rs/rcx-threads/index.html
http://www.cs.fit.edu/~ryan/java/language/thread.html
http://profesores.elo.utfsm.cl/~agv/elo329/]Java/threads/JavaThreads.html
http://www.cs.wustl.edu/~schmidt/patterns-ace.html
http://gee.cs.oswego.edu/dl/cpi/
http://www.dcs.warwick.ac.uk/~sgm/cs237/java/
http://www.cs.umd.edu/class/fall2002/cmsc433-0201/lectures/cpijslides.pdf
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