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* Built-in “embedded” microprocessor
* Built-in A/D & D/A
* High-quality motors
* Simple construction, portable — battery driven

* Disadvantages
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* Provides a C and C++ execution environment
* System calls for motors & sensors

* Multi-threaded, real-time

* Floating-point library
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Software structure

»| Velocity control

» | Pendulum control
[ Initialise ], ) ’ *[ Terminate ]

- Cart control

o Cart setpoint

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 12/



Pendulum angle

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 13/



Pendulum angle
O (Inm—Ss

Without pendulum
control

40

R 1B T

bl P e fe o e

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 13/



g
e

Pendulum angle
e

Without pendulum

With pendulum control

40

30

control

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 13/



Robot Warrior

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 14/



Robot Warrior

Design 1

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 14/



Robot Warrior

Design 1 Design 2

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 14/



Walking Robots

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 15/



Walking Robots

Front view

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 15/



we—

Walking Robots

Front view Side View

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 15/



Swimming robot
O hnm—

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 16/



we—

e

Advanced Robots

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 17/



What's NXT?

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 18/



What's NXT?

» 32-bit ARM7 microcontroller

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 18/



What's NXT?

» 32-bit ARM7 microcontroller
* 256 Kbytes FLASH, 64 Kbytes RAM

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 18/



*A' What's NXT?

» 32-bit ARM7 microcontroller
* 256 Kbytes FLASH, 64 Kbytes RAM
* Bluetooth wireless communication

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 18/



What's NXT?

* 32-bit ARM7 microcontroller

* 256 Kbytes FLASH, 64 Kbytes RAM
* Bluetooth wireless communication

* USB full speed port

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 18/



4

What's NXT?

* 32-bit ARM7 microcontroller

* 256 Kbytes FLASH, 64 Kbytes RAM
* Bluetooth wireless communication

* USB full speed port

* New servomotors (built in sensors)

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 18/



4

What's NXT?

* 32-bit ARM7 microcontroller

* 256 Kbytes FLASH, 64 Kbytes RAM
* Bluetooth wireless communication

* USB full speed port

* New servomotors (built in sensors)
* New sensors

Using LEGO in Control Education. 7th IFAC Symposium on Advances in Control Education, Madrid, June 2006 — p. 18/



‘m .

wls  \What's NXT?

* 32-bit ARM7 microcontroller

* 256 Kbytes FLASH, 64 Kbytes RAM
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* USB full speed port
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