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Abstract： 

Unknown nonlinear dynamics, e.g., frictions, modeling uncertainties, sensor noise and external 

disturbances, are inherent difficulties encountered in the robotic control system synthesis, which could 

deteriorate the control performance. In this talk, we will introduce two recently developed methods to 

handle unknown nonlinear dynamics for robotic motion control designs: adaptive control with guaranteed 

estimation convergence and unknown system dynamics estimator (USDE). First,  a new adaptive learning 

framework driven by estimation error is presented, which can be incorporated into the adaptive control 

for robotics to remedy the use of acceleration measurement and retain the finite-time convergence of 

tracking error and estimation error simultaneously. Moreover, the design of USDE with simple low-pass 

filter operations and algebraic calculations is introduced to handle the lumped unknown dynamics in the 

robotic systems. Those developed ideas are also extended to flexible manipulators and bilateral 

teleoperations.  
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