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Abstract: Despite the fact that the controlled objects in practical applications generally possess restricted frequency
domain characteristics, the impedance controllers in physical human robot interaction are usually designed with respect to
performance constraints over the entire frequency domain, which inevitably brings conservatism. In this work, a restricted
frequency domain control method has been established to augment the stiffness control performance at the desired frequency
band for physical human-robot interaction with a cable-driven series elastic actuator. Firstly, the stiffness control problem
was analyzed and reformulated as an Ho synthesis problem with restricted frequency domain specifications. Secondly,
these specifications were transformed to linear matrix inequalities with the generalized Kalman-Yakubovich-Popov (KYP)
lemma, and then, converted to conditions regarding a full information controller and the desired static output-feedback
controller. Thirdly, a full information controller satisfying the specifications was obtained, which was used to calculate the
desired controller by iterative optimization. Finally, both simulations and experiments were conducted to verify the efficacy
of the proposed method, and more precise stiffness control performance has been achieved at the desired frequency range.
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Fig. 1 Human-robot interaction with a cable-driven SEA
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