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Identification of sandwich systems with hysteresis based on

degeneration inputs
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2. College of Mechanical and Electronic Engineering, Shanghai Normal University, Shanghai 200234, China)

Abstract: Because of the nonsmooth nonlinearity in multivalued mapping, it is difficult to apply the conventional
identification method to identify the model of hysteresis. If the hysteresis exists between two linear subsystems, it is more
challenging to identify this sandwich system because both the input and output of the hysteresis cannot be measured directly.
To deal with this problem, we propose a two-stage method based on degeneration inputs. A special exciting signal called
the degeneration input is designed to degenerate the hysteresis into a static smooth function with one-to-one mapping, so
that the linear subsystems can be estimated. Then, based on the obtained linear submodels, both the immeasurable input
and output of hysteresis are reconstructed and a neural-network-based model of the hysteresis can be obtained by using
the expanded input space method. Experimental results on a piezoelectric positioning system are presented to illustrate the

performance of the proposed identification scheme.
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Fig. 1 Sandwich systems with hysteresis
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Fig. 2 Hysteresis submodel
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Fig. 6(a) Parameter-estimation results of two linear submodels
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Fig. 6(c) Neural network training error of hysteresis submodel
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7 458 (Conclusions)
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