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Temas Principais:

* Tipos de Robés
» Sensores e Atuadores ———
« Inteligéncia & Robds
* Modelos Sensoriais
* Modelos Cinematicos
» Controle Robético:

» Controle Reativo
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» Controle Deliberativo -
« Controle Hierarquico 5@ Tle <[EEEl na]
* Mapas do Ambiente: -
« Construcdo de Mapas s

* Planejamento de Trajetérias

* SMPA - Sense Model Plan Act
* Problemas:

* Desvio de Obstaculos

* Posicionamento "”H"“

« SolugBes: Controle Robusto Hibrido
* Simulagdo - SimRob3D
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Photo Alain Herzog

Sensorial-Motor: Sentir => Agir

IF S1 < Limite and
S2 < Limite and
S3 < Limite and
S4 < Limite
THEN Action (Go_Forward)

I) Controle Reativo
M2

IF S1 < Limite and
S2 < Limite and
S3 > Limite and
S4 > Limite
THEN Action(Turn_Left)

IF S2 > Limite and
S3 > Limite and
S2>S3 and
S1>S4

THEN Action(Turn_Right)




Robdtica Inteligente
Sistemas de Controle

1. Controle Reativo
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Sensorial-Motor: Sentir => Agir
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Sensorial-Motor: Sentir => Agir
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1. Controle Reativo
2. Controle Deliberativo Mapa, Grafo de Visibilidade, Caminho Otimizado (Dijkstra)
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Figure 1. A traditionsl decomposition of a mobile robot control system Into functional
reason about behavior of objects
plan changes to the world
identify cbjects Controle Hierarquico:
monitor changes - Cam ad as
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explore
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Figure 2. A decomposition of a mobile tobot control system based on task achieving

behaviore Brooks - Arquitetura Subsumption




1. Controle Reativo
2. Controle Deliberativo
3. Controle Hierarquico / Hibrido
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Mapa do Ambiente

Figura 4.3 Navegacio baseada em Grid

Navegacdo baseada em Mapa Geométrico
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Mapa do Ambiente

Contrucdo do Mapa do Ambiente:

SMPA - SENSE/ MODEL / PLAN / ACT
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Mapa do Ambiente

Contrucdo do Mapa do Ambiente:
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SMPA - SENSE/ MODEL / PLAN / ACT :
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Figure 5: Maps penerated in other larpe- scaI: environments of
sizes (a) 75m, (b) 45m, and (c) 50m. In some of these runs, the
cumulative odometric error exceeds 30 meters and 90 degrees.

Fig. 9. Integrating multiple maps: (a) CAD map of the museum (21 % 20m?) modeling only the static obstacles, (b) laser map, (¢) sonar map
and (d) the integrated map used for path planning

Sebastian Thrun / CMU
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Planejamento de Trajetorias

SMPA - SENSE/ MODEL / PLAN / ACT
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Execucéao de Tarefas

PROBLEMAS:

* Desvio de Obstaculos

- Obstaculos conhecidos
- Obstaculos desconhecidos (parados)
- Obstaculos desconhecidos (em movimento)

* Posicionamento
- Qual a posicéo atual do rob6?

- Como garantir que apds me deslocar ainda sei onde o robd esta?
- Erro e Impreciséo: Translacdo / Rotacdo
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PROBLEMAS:
* Posicionamento
- Qual a posicéo atual do rob6?

- Como garantir que apds me deslocar ainda sei onde o robd esta?
- Erro e Impreciséo: Translacdo / Rotacdo
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Fig. 2. Seqiiéncia de imagens mostrando a evolugdo da distribuicdo das particulas durante a
localizagdo do robd maével utilizando o algoritmo Monte Carlo.

Farlei Heinen
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Simulagdo com o SimRob3D

BA Fiiminados:1 Renderizados: 26 M= X |

File Edit view Controlador Help
D3 B » Q@ w 6L S F

Y

Robdtica Inteligente
Controle Robusto Hibrido - SimRob3D

Simulacdo em Ambiente Estatico com Localizagao Monte Carlo
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Simulacdo em Ambiente Estatico com Localizagao Monte Carlo
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Simulacdo em Ambiente Alterado em Relagdo a Representacéo Interna
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Simulacdo em Ambiente com Obstaculos Méveis
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Relocalizagdo com Monte Carlo
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