
	 	

Optimal estimation problem is solved efficiently through a parametrized Riccati recursion. 

   
  We obtain a control policy that provides 
  the optimal search direction for the  
  disturbance, parameters and initial state. 
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RQ1 — How can robots be aware of changes in their dynamic  		
	      model? 
RQ2 — How do we formulate the problem, so we can solve it  	                          
	      efficiently?
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Exponential Eigenvalue parametization

๏ Derivatives obtained from the joint torque regressor matrix 

๏ Our parametrisation of inertial parameters shows lower non-linearities, higher 
convergence rates and provides with a direct physical meaning. 

 Framework capable of estimating unknown objects

 Experimental validation on Go1
Our framework is validated experimentally showing the relevance of a 

correct estimation of inertial parameters and the importance of the dynamics in 
the localisation of dynamic motions.

 Optimal Estimation with parametrized dynamics

Objective function aims to find the optimal initial state, inertial 
parameters and disturbances that explain a set of past observations 
while satisfying the system’s dynamics.

๏ The presence of singularities in the parametrised dynamics is handled by a Null-
Space parametrization. 

๏ The proposed multiple-shooting algorithm 
distributes the non-linearities, increasing the 
basin of attraction. This allows us to solve 
intricate problems consisting of challenging  
maneuvers. 


