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Vibration Control usng Neural Network with Adaptively Rearranging Structure

Toshihiko KOMATSUZAKI, Hidenori SATO,
Yoshio IWATA and Shin MORISHITA

The neural network has been applied to many engineering problems such as pattern recognition,
optimization, system identification and control because of its nonlinear mapping capability. Although the
network has a great ability to acquire solution for given problems through learning, however, several
problems are known such as the convergence to a local minimum solution and the empirica tuning of
network parameter to obtain desired accuracy. Such an instability may be overcome by finding suitable
network structure. The optimized network structure with minimum connection can be obtained by
employing optimization techniques such as Genetic Algorithms, however, it is hardly applicable to time-
varying systems in view of computation efficiency. In the present paper, we deal with the adaptive neura
network controller which rearranges its connection structure suitably according to the given problems. The
network is applied to vibration control problem of single degree of freedom nonlinear system, and the
performance of the controller is discussed by numerical investigation.
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Fig. 1 Basic structure of identification / control network Fig.2 Structure of system discriminating network
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Fig.4 Schematic of self-rearranging network system
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Fig.6 Schematic of numerical models
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