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Application of Sliding Mode Control with Robust Hyperplane
to Flexible Structure

Takayuki ITO and Kenzo NONAMI

Sliding mode control theory is nonlinear robust control theory and one of variable structure
control. This theory has good performance against uncertainty satisfied matching condition. But the
conventional sliding mode control system often becomes unstabled due to high frequency vibration
caused by unmodelled dynamics. In this paper, we consider application of Frequensy-Shaped Sliding
Mode Control (FSSMC) to flexible structure. Flexible structure has uncertainty on the control input
side, e. g. time delay, friction, and so on. It is difficult for control of flexible structure because of these
uncertainty, when we applied a linear control. Applying sliding mode conrol, we can design a eternal
system against these uncertainty and dynamics for sake of mating condition satisfied. Moreover,
closed loop system does not become unstabled due to ummodelled dynamics for sake of robust
hyperplane designed using H- theory. For example of application, we have just applied to the flexible
truss structure with control momentam gyro (CMG). We have verified from simulation and experi-
ment that this method has good performance.

Key Words: Sliding Mode Control, H~ theory, Matching Condition, Robust Hyperplane, Flexible
Structure, Simulation, Experiment.
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Fig.1  Schematic overview of truss structure and CMG
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Table 1  Model used for design and simulation
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