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Boundary vibration sliding mode control of a flexible arm with
quantized input and boundary disturbance
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Abstract: In this paper, the problems of vibration suppressing and boundary sliding mode control of a flexible arm
system with quantized input and bounded disturbance are addressed. The dynamic characteristic of the flexible arm is
described by a distributed parameter model in the form of partial differential equations. For a flexible arm system with
unknown bounded disturbance, the main control objective is to reduce the influence of the disturbance such that the flexible
arm can reach the desired angular position and suppress the vibration of the system, simultaneously. Firstly, the sliding
mode function and the sliding surface are constructed by using the boundary signals. Then, a boundary sliding mode
controller is proposed and the well-posedness of the closed-loop system is proven through the operator semigroup theory.
Under the proposed boundary sliding mode controller, the system state can reach the sliding surface in finite time and the
exponential convergence of the system state is guaranteed on the sliding surface. Finally, the effectiveness of the proposed

control strategy is verified through physical experiments.
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Fig. 2 Block diagram of sliding mode boundary control
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