NXT Development Tutorial
Part 1: 1eJOS Basics



le]JOS?

* |eJOS NXJ is a open-source Java programming
environment for the LEGO Mindstroms NXT.

* |t supports some java utilities and mainstream
third-party sensors

* |t supports IDE development with Eclipse and
Netbeans

LEJOS
® | Java for LEGO Mindstorms



Outline

* Environment Setup
— Prerequisites
— Flushing firmware
— Eclipse plugin

* Hello World

* Understand Components
— Buttons
— LCD
— Sensors
— Motors
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Prerequisites

e 32 bits JDK and 32 bits IDE

 NXT programming tool
— To install the driver and update firmware
— Download Link




Flushing firmware(1/3)

e First, download the latest leJOS and install
 Make Sure you select the 32bits JDK .
e Documents can be useful

[ setup - leJOS NXJ

Select a Java Development Kit
Select a Java Development Kit for use with leJOS NXJ

Select the root directory of a 32-Bit Java Development Kit
for use with leJOS NXJ:

. Hewlett-Packard
. HP
, HTC
. InstallShield Installation Information
| Intel
. Internet Explorer
VI Eaundation

4 | Java
. jdk1.7.0_40
| Jrel

Limimme Makoael~

) Setup - 1eJOS NXJ

[ < Back ][ Next > ][ Cancel ]

Select Components
Which components should be installed? ]

Select the components you want to install; clear the components you do not want to
install. Click Next when you are ready to continue.

[Custom installation v
lel0c Devglonmaent Kit 12 2ne ]
Documentation 24.1MB

API Documentation (NXT) 14.9MB

... [¥] API Documentation (PC) 9.3MB
["T Additional Sources )

[7] sample and Example Projects 0.6 MB

... [7] Sources of leJOS Development Kit 14.7MB

Current selection requires at least 37.4 MB of disk space.

< Back ][ Next > ] [ Cancel




Flushing firmware(2/3)

* Click the check box and ready to flush.

LEJOS Completing the leJOS NXJ Setup
J Java for LEGO Mindstorms  Wizard

Setup has finished installing leJOS NXJ on your computer.

‘ Click Finish to exit Setup.

—1!
» ) Launch NXJ Flash utility

AN
-
v




Flushing firmware(3/3)

e Flush leJOS firmware

 Don’t Worry, the original firmware can be
recovered

| %) Install leJOS NXJ Firmware in NXT - = Pl S

{ Flash leJOS firmware




Eclipse plugin

* Type"http://www.lejos.org/tools/eclipse/
plugin/nxj/" in the “Work With” row

* Press OK in security warning pop out window

@@ Welcome

(?) Help Contents

%7 Search
Dynamic Help & Install B
- - Available Software
Key Assist... Ctrl+Shift+L !
Check the items that you wish to install. )‘v-v
Tips and Tricks... =
Cheat Sheets... I Work with: LeJOS Update Site - http://www.lejos.org/tools/eclipse/plugin/nxj/ v [ Add... ] |
/ Find more software by working with the "Available Software Sites” preferences.

Eclipse Marketplace...
Check for Updates

type filter text

Name Version

[ Install New Software... | 7] 000 1eJOS NXJ Support

About Eclipse




Outline

e Hello World



Hello World 1.0

e Let’s try “Hello World” on NXT !

public class HelloWorld {
public static void main(String[] args) {
System.out.printin("Hello World");



Hello World 1.0

* SUre. leJos makes you do programming on
NXT very similar to you did on Java

e Launch Hello World 1.0

L N Q- QUi G

[% Package Explorer 52

4|32 org.lejos.example.

a4 B src New
4 [ orglejos Go Into
1J] Hellg i
=) LeJOS NXT Open in New Window
_: nbproject Open Type Hierarchy
[ab build.prope ShowIn
&) build.xml
wl
C
HelloWorld Rl
Helloworld| 5= CopY Qualified Name
B pom.xml 5 Paste
¥ Delete
Build Path
Source
Refactor
23 Import...
& Export...
Refresh

Close Project

Assign Working Sets...

Debug As

Run As

Team

Compare With

Restore from Local History...
leJOS NXJ

Configure

Properties

»

=, = B8

F4
Alt+Shift+W »

Ctrl+C

Ctrl+V
Delete
»
Alt+Shift+S »
Alt+Shift+T »

4=

v

- - v ¥ - -

[7) HelloWorldjava 53

1 Java Applet

=

package org.lejos.example;

import lejos.nxt.Button;

with an ant build file

public class HelloWorld {

public static void main(String[] args) {
System.out.println("Hello World");

Alt+Shift+X, A

Frrs Leileits .

3 LeJOS NXT Program I

Alt+Enter

Run Configurations...




Hello World 1.1

* Butl cannot see anything?
e Let’s change something, and run again

public class HelloWorld {
public static void main(String[] args) {
System.out.printin("Hello World");
Button.waitForAnyPress();



Outline

* Understand Components
— Buttons
— LCD
— Sensors
— Motors



LCD

e Control the LCD by calling draw functions

public class HelloLCD {

public static void main(String[] args) {
LCD.drawString(Bluetooth.getLocalAddress(), O, 0);
LCD.clear(),
LCD.drawString("Free RAM:", 0, 0);
LCD.drawlInt((int)System.getRuntime().freeMemory(),
6,9, 0);
Button.waitForAnyPress();



Button

Try the following to test the four buttons

import lejos.nxt.*;
public class ButtonPresses {
public static void main(String[] args) throws Exception {
while(!Button.ESCAPE.isDown()) {
LCD.clear();
if (Button.ENTER.isPressed())
LCD.drawString(“ENTER”, O, 0);
if (Button.ESCAPE.isPressed())
LCD.drawString(“ESCAPE”, 0, 0);
if (Button.LEFT.isPressed())
LCD.drawString(“LEFT”, O, 0);
if (Button.RIGHT.isPressed())
LCD.drawString(“RIGHT”, 0, 0);



Sensors

* NXTis equipped the following sensors:

— Light ‘LU
— Sound y
— Touch g

—

— Ultrasonic Wy

 There are 4 ports for sensors, ex: S1-5S4, and 3
ports for motors, ex: A, B, and C.



Ultrasonic Sensor

* Get the distance from your hand

public static void main(String[] args) throws Exception {
UltrasonicSensor Ultrasonic = new UltrasonicSensor(SensorPort.51);
// UltrasonicSensor uses port 1 on NXT
while(!Button.ESCAPE.isDown()) {
LCD.clear(3,0,0);
LCD.drawint(Ultrasonic.getDistance(),3,0,0);



Motors

* What can motors do?
— Forward/ Backward
— Float freely
— Stop
— Rotate
— Get or Set status: setPower, getSpeed ... etc.



Hands-on Practice

 What the program should do:

1.

U

Display "Program 1 " in the top line of the LCD.
Wait for a button to be pressed

Run motor A in the forward direction.
Display " FORWARD " in the top line.
Wait until a button is pressed.

Run the motor backward.

Display " BACKWARD " in next line.
Wait until a button is pressed.

Stop the motor.



Useful Classes

Class Method name Notes
NXTRegulatedMotor, forward() Start the motor rotating forward
e.g. Motor.A
backward() Start rotating backward
stop() Stop quickly
Button waitForPress() Wait till any button is pressed
LCD drawString(String Draw a string at position x in row y

str, int x, inty)

Coding Time



Reference

e |eJOS official tutorial
* |eJOS APl documentation




