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Fig.1 Schematic procedure of identification,
prediction and control
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Fig.2 Equivalent neural network
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Fig.3 The active control system of structure
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Fig.5 Displacement and speed response of third floor
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An Algorithm of Instantaneous Optimal Prediction Control
Based on Precise Integration Method

DENG Zi — chen'?, LU Xiao —xu', WEI Lin — huan’

(1. School of Mechanics, Civil Engineering & Architecture, Northwest Polytechnic University, Xi’ an 710072, China; 2. State
Key Laboratory of Structural Analysis of Industrial Equipment, Dalian University of Technology, Dalian 116024, China)

Abstract: For the structural control under seismic excitation, an algorithm of instantaneous optimal prediction
control is presented. the algorithm in closed — open loop control includes one step ahead corresponding to the
discrete expression of governing equation, the input energy of control force and seismic excitation, thereby it
can solve the problem that we must know the information of seismic excitation. Exponent matrix in control is
considered as a problem, and we solve it with the precise integration method which has advantages of high effi-
ciency, high precise, not sensitive to time ~ step and unlimited convergent. Besides, the algorithm in this pa-
per can avoid solving the characteristic vector and the Eigen values of the dynamic state matrix, and can make
the exponent matrix to calculate easily, so it is applicable in project. Finally, by comparing the algorithm with
LQG method, it shows the effectiveness and merits of the algorithm in the paper.

Key words: instantaneous optimal prediction control; closed — open loop; precise integration method (PIM) ;

vibration control; dynamic equation



