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ADAPTIVE CONTROL OF SEISMIC RESPONSE OF STRUCTURES BY WILFS METHOD

H % HE &
By Shigeru NODA and Jun INOUE

In this study, a method to synthesize an optimal controller by using adaptive control theory is
presented. The design procedure of the optimum control consists of an identification of the structure
and a synthesis of the controller. The iterated linear filter-smoother with weighted local iteration
(WILFS) was proposed to use in the estimation of the structural parameters. Incorporating the
nonlinear state and observation equations from the equation of motion in the iterated extended
Kalman filter algorithm, the stiffness and damping parameters were estimated. The sum of time-
dependent quadratic form and the seismic energy input to the structural system was adopted for a
criterion function of the optimal vibration control. The optimal controller was easy to be synthesized
based on the physical model identified by this algorithm. By carrying out computer simulations,
the usefulness of WILFS method for the optimum control was verified.

Key Words : Adaptive control, WILFS method, Seismic response, Structural identification, Active
control
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