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Safety and Responsiveness of Proxy-Based Sliding Mode Control

*Ryo Kikuuwe and Hideo Fujimoto (Nagoya Institute of Technology)

Abstract— Proxy-Based Sliding Mode (PSM) Control, which we previously proposed, is as accurate as
conventional PID position control during normal operation, but is safer than PID control because it is capable
of slow, overdamped recovery from large positional errors. This paper presents an analysis to explain the
advantage of PSM control. The analysis reveals that the system under PSM control is decomposed into two
subsystems, fast and slow. The fast subsystem is capable of responsive suppression of unmodeled system
dynamics, while the slower subsystem cannot be affected by any disturbance as long as the actuator force is

below the saturation level.
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Fig.1 1-DOF system under PID control.
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Fig.2 Physical interpretation of PSM control.
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Fig.3 1-DOF system under PSM control.
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