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Biped Robot Issues - Constraints  

Biped walking is driven by contact forces  

 

 

Set of constraints 

 

 

Model Predictive Control (MPC) 
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Biped Robot Issues - Uncertainty  

Sources of uncertainty: 

 Noisy Sensors,  Inaccurate Actuators,  

External Forces,  etc.  

 

 

Tracking Control 

3 



Model and Controller Under Uncertainties 
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Tracking control law: 



Tracking Error 
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Convergence: 

Robust Invariance: 

ɴᶅ ὤȟ ὺᶅᶰ7ȟ
 ᶰὤȢ 



Constraints 

ὴ ɴ  ע 

ὼ ɴ ὼ ת  ᶰתṦὤ 

ὴ ᶰעṦﬞṦὑὤ 

6 

 ὼ ὼ Ȣ ὼ ὼ ɴ ὼ    ὤ 

ὴ ὴ ὲ ὑ  ɴ ὴ ﬞ ὑὤ Tracking control law: 

ʊ  ɴ ע ʊ  ɴ עṦﬞṦὑὤ 



Tracking Control Gain Choice 
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MPC schemes 

  

  MPC 
Constraints 
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Desired Motion  

Initial Condition 

Reference Dynamics 
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MPC schemes 
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Balancing Simulations ς Without Uncertainties 
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Balancing Simulations ς With Uncertainties 


