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Safe Control of Strict-feedback Systems Using Filtered Control Barrier Functions

CHEN Zhong-Qiu"*?* LIU Yong-Hua"*? SU Chun-Yi"*?

Abstract In this paper, an optimal control approach with filtered control barrier functions (FCBF) is proposed for
the safe control problem of class of strict-feedback systems. Initially, a sequence of first-order low-pass filters is first
introduced to formulate the FCBF. Subsequently, by integrating control Lyapunov functions (CLF) with an off-line
optimization approach, a novel safe backstepping control algorithm is devised. In contrast to existing literature, the
proposed control algorithm effectively mitigates the issue of “explosion of complexity” inherent in safety backstep-
ping procedures through the utilization of FCBF. Simulation outcomes corroborate the efficacy and validity of the
proposed algorithm.
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