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High performance structural vibration control by a preview of the future seismic
waveform generated with a wave transmission network and an Al-based estimation

system
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A new active vibration control strategy of structural systems based on the
information of future seismic waveform observed in remote observation sites is proposed. A waveform
transmission network transmits the observed waveform information of the remote site to the structure

under control. The waveform transmission network is realized by interconnecting multiple controlled
structures and observation sites. By using the remote waveform information, a preview control
method is adopted as the control law. For the preview action, a future seismic waveform in some time
interval is needed. An artificial-intelligence-based waveform estimation system is proposed to
estimate the future seismic waveform. The core of the wave estimation system is a multi-layered
artificial neural network. We show that the proposed control method achieves much higher control
performance over the optimized LQ state-feedback control law through a simulation study with a

recorded seismic event in Japan.
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