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Sliding Mode Control with Frequency Shaping to Suppress Spillover

Takayuki I'TO and Kenzo NONAMI

This paper deals with a new design method for sliding mode control with frequency shaping. The
concept is suppression of spillover phenomena for a flexible system. A conventional hyperplane
consists of a desired reference model without dynamics. Therefore, the sliding mode control system
often becomes unstable due to chattering and spillover phenomena in the high-frequency region.
This method aimes to suppress a control input in a high-frequency region by filtering control input or
measured output using a low-pass filter. The new sliding mode control system is designed as an
augmented system which consists of a reduced-order model and a low-pass filter. We have applied
this method to a four-story flexible structure. We have verified from simulations and experiments
that this method has good performance and is very useful for suppressing spillover phenomena.
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Fig.1 Block diagram of sliding mode control with post-filter
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Fig.2 Block diagram of sliding mode control with pre-filter
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Fig.3 Model of four-degree-of-freedom

tower structure

Table1 Specification of primary structure and hybrid DVA
Hybrid DVA

Primary structure

m,=1.62[kg], m,=1.48[kg]
m,=1.48[kg], m,=2.20[kg] k,=21.97[N/m]
k=2600[N/m] (i=1,2,3,4) ¢,=0.368[Ns/m]
¢=0.08[Ns/m] (i=1,2,3,4) | K=2.0[N/A], K=2.0[V]
R=2.6[Q], L=0.72[mH]

m,=0.135[kg]
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Fig.5 Frequency response of low-pass filter
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Fig.6 Simulation of Sliding Mode Control with post-filter
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Fig.7 Frequency response of low-pass filter
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