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Topicos Abordados no Trabalho

. Leis de Controle para Robos Moveis
. Informacao Sensorial de Distancia

. Controle Baseado em Impedancia

. Analise de Estabilidade dos Sistemas de Controle

Propostos

. Testes de Performance



Ambiente de Trabalho do Robo
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Ambiente de Trabalho do Rob0




Equacoes Cinematicas
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Figure 1. Position and orientation of the vehicle.
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Caracteristicas Principais do
Problema de Controle

. Chegar ao ponto destino
— Trajetoria definida
— Ponto a ponto (origem ---> destino)

— Orientacao

. Rejeitar obstaculos

— Controle baseado em impedancia |




Arquitetura de Controle

. Laco de Controle de Movimento / Posi¢ao

. Laco Externo de Controle Baseado em Impedancia
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Figure 3. The block diagram of the proposed control system.




Realimentacao Sensorial de Distancia
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Maobile Robot

Figure 2. Action of the fictitious force F(t) on the mobile robot.



Controle de Movimento Desprezando
Orientacao Final

Variaveis de Estado : e, O
Funcio candidata Lyapunov:
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Controle de Movimento
Considerando Orientacao Final

Variaveis de Estado : e, &, ©
Funcio candidata LLyapunov:
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Resultados ap6s manipulacoes matematicas:
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Controle Baseado em Impedancia

St

Maohile Robot

Figure 2. Action of the fictitious force F(t) on the mobile robot.
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Controle Baseado em Impedancia

Impedancia Generalizada

Modulo da Forca de Repulsao
-« F=a — b[d — d,;jn]?,onde Obsticulos
* a=b. [dmax o dmin]z'

* ae bconstantes.
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Angulo de Rotacdo
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Voltando ao Sistema de Controle...
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¢ Destino temporario
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> Angulo de desvio inversamente proporcional a
distancia robo-obstaculo e ao angulo .

* Na auséncia de obstaculos, ¢ e nulo e a matriz
de rotacao e igual a matriz identidade.

* Estavel no sentido de Lyanpunov.



Ensaio O1: Controle de Posicao
Desprezando Orientacdo Final
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Figure 4. Trajectory described by the mobile robot to avoid an

obstacle on its path.
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Figure 5. Linear and angular velocities of the mobile robot when
avoiding obstacles.



Ensaio O1: Controle de Posicao
Desprezando Orientacdo Final
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Figure 6. Trajectory described by the mobile robot to avoid two
obstacles on its path.



Ensaio 02: Controle de Posicao
Considerando Orientacao Final
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Figure 7. Trajectory described by the mobile robot to avoid an
obstacle on its path.
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Figure 8. Linear and angular velocities of the mobile robot when
avoiding obstacles.



Ensaio 02: Controle de Posicao
Considerando Orientacao Final
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Figure 9. Trajectory described by the mobile robot to avoid two
obstacles on its way.



Exemplo: Desviando de Paredes e Atingindo Alvo

4 A Método de Impedancia Modificado

Obstaculos
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