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* Introdugao a robética moével
- Aplicacdes praticas de Robds Moveis
- Conceitos: Sensores, Atuadores e Controle Inteligente

* Ferramentas de Simulagao para robética
- Plataformas de simulacao de robds maveis
- Programagao de Robés usando o player-stage

* Player-Stage

- Arquitetura e componentes

- Player-Stage, Playerv, simulagao

- Conexao com o robd: simulado e remoto

- Acesso ao dados dos sensores (laser, sonar)
e comandos remotos

* Conceitos de programacgao no Player-Stage
- Comandos em "C", Compilacao, Teste

- Desenvolvimento de programas para uso

do player-stage em modo simulado
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Data: 28/05/2010 — 8h as 12h

* Introdugao a robética movel

* Ferramentas de Simulagao para robética

* Player-Stage

* Conceitos e Pratica de programacgao no Player-Stage

> Pratica: Uso do robo Pioneer 3DX, 3AT ou Erratic
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Robds Moveis - Aplicagbes B - MI|INCT;;,

(==

Verificagao da qualidade da agua

Robodtica Movel
Modelo Basico
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Robética Movel
Principais desafios

Imprecisao das informagoes
(sensores e atuadores)

Resposta em tempo real

Ambientes e situagdes dinamicas e
imprevisiveis

Tolerancia a falhas

Robo6 Movel
Sensores e Atuadores

= Sensores internos: observam o ) ops
estado do robé (odometria, GPS, Celinzz
giroscopios).

= Sensores externos: observam o Laser

estado do ambiente (cameras,
sonares, lasers).

= Atuadores: alteram o estado do Sonares
robd e do ambiente (rodas, pernas, Celzimsiie (zeiie)
garras).
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Sensores

e =

(a) GPS (b) Camera de video estéreo (c) Unidade Inercial

o= N

(d) Cameras de Video

Simulagio Testes em robos Testes em robos
de pequeno porte de grande porte
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Fluxo de desenvolvimento

Simulagao

Validagéo inicial dos algoritmos
desenvolvidos utilizando simuladores de
robds e sensores.

Vantagens:
- Possibilidade irrestrita de experimentos

- Economia de tempo de desenvolvimento

- Evita danos aos rob6s e sensores

Validagao do sistema em ambientes
reais de escala reduzida.

Vantagens:

- Ambientes e informagdes reais para
validac&o dos sistemas desenvolvidos

- Facilita a logistica dos experimentos

- Diminui a chance de danos aos robos e
sensores
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Validag&o do sistema em ambientes e
situacgdes reais.

Caracteristicas:

- Ambientes e informacgdes reais para
validacao dos sistemas desenvolvidos

- Logistica complexa

- Possibilidade de danos aos robos e
sensores

« Sistema para controle de rob6s méveis

« Suporta diversos tipos de robds e
sensores

Stage

« Simulador de robés mdveis e sensores 9 =

« Ambientes bidimensionais ,/ r | -

« Compativel com Player

Gazebo
* Simulador de alta fidelidade
* Ambientes em 3 dimensdes
« Compativel com Player
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LMD \1otivation and Applications

Commercial application:
Assisted Vehicle Conduction

Warning the driver:

- Road imperfections, bumps and holes;
- Pedestrian crossing;

- Obstacles in the road;

- Dangerous driving;

Improve driving information:
- Driving at night;
- Driving with low visibility;

Project architecture

INCT Autonomous Vehicle / Assisted driving
System diagram

Driver
notification

Perception Planning P Actuation
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Project architecture

INCT Autonomous Vehicle / Assisted driving
System diagram

Driver
notification

Perception Planning P Actuation

* Vision-based path detection

* Laser-based 3D mapping

* Vehicle position estimation
(GPS, IMU, Compass, Odometer)

Project architecture

INCT Autonomous Vehicle / Assisted driving
System diagram

Driver
notification

Perception Planning H Actuation

* Obstacle avoidance
 Path planning
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Project architecture

INCT Autonomous Vehicle / Assisted driving
System diagram

Driver
notification

Perception Planning H Actuation

« Steering control
* Throttle control
* Brake control

Project architecture

INCT Autonomous Vehicle / Assisted driving

System diagram
* Risk Alert

Driver * Obstacle indi_cat!on _
. . * Correct path indication
notification « Steering/Brake indication
Perception Planning P Actuation
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Lagora Jz Roboti

Experimental platform

Laser sensors
Camera

GPS, IMU, and
Compass

Control system

Obstacle detection and notification
Initial experiments — March 2009
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Position estimation

Laser range data

Expected trajectory

Obstacles

Camera information

LASER Cnt: 53 — Tempo: 1246903970.804

2 TV-Record.mpg - VLC media player

Midis Reproducio Audio Video Ferramentss  Bxibir  Ajuda

A
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Obstacle detection and notification
Field tests — October 2009
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Laser-based navigation

Real environment

Map building using:
« laser range finders
* GPS

* IMU

» Compass

« Odometer 3D environment map: Navigation map:

used to detect obstacles identification of
and road imperfections safe regions of terrain

Confidence level

Safe path identification

30/05/2010
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Autonomous navigation using Vehicle physical simulation
GPS and compass information

Club car carryall 232 electric vehicle
Expected to be ready for autonomous control in 2010
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