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Proxy-Based Sliding Mode Control of a Manipulator Actuated by
Pleated Pneumatic Artificial Muscles

M. Van Damme, B. Vanderborght, R. Van Ham, B. Verrelst, E Daerden, D. Lefeber
Robotics and Multibody Mechanics Research Group
Department of Mechanical Engineering
Vrije Universiteit Brussel
Pleinlaan 2, 1050 Brussel
michael.vandamme @vub.ac.be

Abstraci— Recently, Kikuowe and Fujimoto have introduced
Proxy-Based Sliding Mode Control. It combines responsive and
accurate tracking during normal operation with smooth, slow
recovery from large position errors that can sometimes occur
after abnormal events. The method can he seen as an extension
to both conventional PID control and sliding mode control.

In this paper, Proxy-Based Sliding Mode Control is used
to control a 2-DOF planar manipulator actuated by Pleated
Pneumatic Artificial Muscles (PPAMs). The principal advantage
of this control method is increased safety for people interacting
with the manipulator.

Two different forms of Proxy-Based Sliding Mode Control
were implemented on the system, and their performance was
experimentally evaluated. Both forms performed very well with
respect to safety. Good tracking was also obtained, especially

Fig. 1. The manipulator. The series arrangement of Pleated Pneumatic
Artificial Muscles is clearly visible.
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