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Real-Time Reconstruction Simulation Based on Autonomous Basis Function Selection
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Providing infrastructure facilities with resilient performance against accidental loads, such as natural
disasters, is increasingly recognized. The authors are developing a monitoring design method to
improve the resilience performance of infrastructure facilities and a way to predict the overall facility
situation from monitoring records immediately. Specifically, we propose a method for immediately
predicting (reconstructing) the dynamic behavior of an entire facility using the spatial mode functions
(basis functions) of the facility of interest obtained from numerical analysis results. The proposed
method is characterized by introducing an adaptive model that immediately determines the number of
basis functions to be used for reconstruction. The effectiveness of the proposed method was verified
by evaluating the seismic behavior of an embankment on a liquefiable sand layer.
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