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Optimal Control for Series Elastic Actuator Using RISE Feedback

SUN Lei®? SUN Wei-Chao!"? WANG Meng" 2 LIU Jing-Tai'*2

Abstract Series elastic actuator (SEA) is an ideal power source in robots interaction systems. Aiming at SEA torque
control, an optimization scheme with an RISE (robust integral of the sign of the error) feedback structure is proposed to
ensure the output of SEA asymptotically tracks a desired time-varying torque despite uncertainties in the dynamics like
bounded disturbance or parametric uncertainty. Specifically, the generic dynamics of SEA system is described and some
analysis and transformation operations are performed. The system in which all terms are assumed to be known is feedback
linearized and a control law is developed using the optimization method for a given quadratic performance index. Then
the control law is modified to contain the RISE feedback term for identifying the uncertainty. At last, a Lyapunov stability
analysis is included to show that the tracking error converges to zero with all signals bounded. Experiment results show

that the suggested controller achieves satisfactory control performance and strong robustness to disturbance.
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