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Content of today’s lecture

« Introduction to Lego mindstorms
« Telebot system: first experiments
- Introduction
- Components
- Hardware realization
- Integration
- Possible tasks
- Implementation: mechanical system, programming, testing

« Final evaluation
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« Introduction to Lego mindstorms
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Lego mindstorms

@ Lego Mindstorms
The latest product in the Mindstorms series is
Mindstorms NXT, released in August 2006, The
kit includes tlwee servo motors, a touch sensor. a
light sensor (now with the ability to differentiate
between colors based on grayscale readings). a
new sound sensor, an ultrasonic sensor and a new
NXT *Intelligent Brick’
The kit 1s sold for $249 USD.

I Bun; *
5 LEGO‘ Awailable in GUC Library: Mario Ferrari, Giulio Ferrari, Ralph Hempel,
Mindstorms Building Robors With Lega Mindstorms © The Ultinate Tool for Mindstorms

& Maniaes. Syngress Publishing; 1 edition, 2001,
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Reading material

« Building Robots with LEGO Mindstorms NXT;
by, Mario Ferrari, Guilio Ferrari, and David Astolfo

e« The LEGO MINDSTORMS NXT Zoo! - A Kid-Friendly Guide to
Building Animals with the NXT Robotics System; by Fay Rhodes

« LEGO Mindstorms NXT Power Programming: Robotics in C; by,
John C. Hansen

Dr. ZHANG, Houxiang hzhang@informatik.uni-hamburg.de
5 Institute TAMS Technical Aspects of Multi Systems informatik.uni-hambi 6

Dr. ZHANG, Houxiang hzhang@informatik.uni-hamburg.de
- Institute TAMS Technical Aspects of Multi Systems  http: informatik.uni-hamburg.de/hzhang
Technical Aspects of Multimodal System
Dept. Informatics, Faculty of Mathematics, Informatics and Natural Sciences
University of Hamburg

Web links for today

« Lego mindstorms

« Telebot project
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Edutainment robots —Lego

« Lego mindstorms
Developed in cooperation with MIT Media Lab researchers in 1998.

- RCX

» 3sensory inputs and 3 motor outputs.
» includes a display and buttons for selecting programs and viewing status of in/outputs

» includes an IR serial port, through which it is programmed
Robotics Invention System (RIS) and easy-to-use GUI
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Edutainment robots —Lego

. . Program
Design & build

Download software

Test & evaluate
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Lego mindstorms

NXT Technology Overview
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Components of Lego mindstorms

_ ' 70ucH SENsaR

Th Tauch San

&0 4 Gd

Suggestsons for we

Try He
[ Tha 1T cemts with 8 Try Me functien. Cannest & Teudh Senser 1 pet 1 of
the MXT and select the Try M submes SCT 1 test weur Teueh
- Sarsce, voull et & fon rescin. bt

- Dr. ZHANG, Houxiang hzhang@informatik.uni-hamburg.de
Institute TAMS Technical Aspects of i Systems  http: -\ .informatik.uni-hamburg.de/hzhang

informatik. uni-hambi 10
UH Technical Aspects of Multimodal System
Dept. Informatics, Faculty of Mathematics, Informatics and Natural Sciences
University of Hamburg

Components of Lego mindstorms

&~ SOUND SENSOR

The Sound Sensor makes your robot heart

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

dBA: in detecting adjusted decibels, the sensitivity of the sensor is adwzed to == —
the sentivity of th Fuman ear, 0 othar words, thase are the sounds that your
a5 arg able to hear,

dB: = datectag stand
equal sensitivity. Th
kow for the human

d [unadpaated] decbels, all sounds are measured with
e3¢ sounds may nChide some that are too high of too
haar.

Test it!

Test the Sound Sencors abiity to read sound volume:
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Components of Lego mindstorms

This 2 what your v aie

Thes 5 what yews retat wil see, o

Teat i

Dr. ZHANG, Houxiang hzhang@informatik.uni-hamburg.de
- Institute TAMS Technical Aspects of Multi Systems  http: informatik.uni-hamburg.de/hzhang

UH Technical Aspects of Multimodal System
Dept. Informatics, Faculty of Mathematics, Informatics and Natural Sciences

University of Hamburg

Components of Lego mindstorms
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Components of Lego mindstorms

49,4 SERVO HOTORS

The buit-m Betation Senses in sath meter alss hets you set diVeren speets for your matoes
[y weiting Siierent sewer Sarmeters n the seftmste]. Try rusring the motoes 8 diferest

Test il

Tt the butein Ristation Senser's sbibly bs massure destance:
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Lego mindstorms NXT
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Other prototypes
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Other prototypes

| - | 4 EEEETH » | o]
Dr. ZHANG, Houxiang hzhang@informatik.uni-hamburg.de
as Institute TAMS Technical Aspects of Multi Systems informatik. uni-hambl

Dr. ZHANG, Houxiang hzhang@informatik.uni-hamburg.de
-3 Institute TAMS Technical Aspects of Multi Systems  http: informatik.uni-hamburg.de/hzhang 7
UH Technical Aspects of Multimodal System
Dept. Informatics, Faculty of Mathematics, Informatics and Natural Sciences

University of Hamburg

Lego mindstorms test o

TriBot

« Building a robot
« Programming it

« Testing and improving
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Content of the next lecture

o Telebot system first try

- Build the mechanical structure, program and test the robot, improvement
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Telebot system introduction

« Telebot (TAMS group based on cooperation with BUAA, 2006)
- 9channels for sensor inputs; 4 outputs for actuators
- Communication interface
- Javaand C++ programming easy
- More flexible and extended functions

Dr. ZHANG, Houxiang hzhang@informatik.uni-hamburg.de
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Discussion......
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