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Estimation Analysis of Fluid Field in Wave Tank
Using Measurement Value of Water Elevation
-Introduction of Estimation Algorithm of Flow Field
by Finite Element Analysis Using Kalman Filter Theory-
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Abstract

In this study, we present the flow field estimation analysis using the finite element method based on the
Kalman filter theory. The linear shallow water equation is employed as the governing equation. The
Galerkin method using the linear triangular element is applied to the discretization in space, and the
selective lumping method is employed for the discretization in time. The flow field estimation, i.e.,
estimation of distribution of the flow velocity and the water elevation, is carried out by the finite element
analysis based on the Kalman filter theory. In addition, the practical observed water elevation is employed
in the flow field estimation analysis.
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