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Dynamic surface control of flexible joints based

on extended state observer

Jia Qingxuan ,Huang Feijie ,Chu Ming,Sun Hanxu

( Automation School, Beijing University of Posts and Telecommunications , Beijing 100876, China)
Abstract

For high precision trajectory tracking of flexible joints,a dynamic surface control (DSC) method based on an

extended state observer (ESO) was proposed. The method uses an ESO to observe and feed back the states and the

total uncertainties of the system,and uses a DSC robust controller designed under the Lyapunov stability to eliminate

the uncertainties’ influence. The proposed method not only avoids the speed measurement,but eliminates the “cal-

culation explosion” of backstepping, which facilitates the controller design. The stability analysis proved the error

boundedness and convergence. Finally,the simulation and experimenal results verified the method’ s validity.

Key words :flexible joint, extended state observer( ESO) , dynamic surface control( DSC) , robustness
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