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Estimation of Practical Problem Using Kalman Filter Finite
Element Method

Yusuke KATO, Mutsuto KAWAHARA

abstract

This paper presents estimation technique using the Kalman filter finite element method (KF-
FEM). The Kalman filter is employed frequently for the solution of time series analysis including
the observation and the system noises. The finite element method (FEM) approximates the physical
phenomena by the differential equations. In this research, as the state equation, the incompressible
Navier-Stokes equation is applied. For the temporal discretization, the explicit Euler method is used
and for the spatial discretization, the Galerkin method is applied. Kalman Filter Finite Element
Method is the combination method of the Kalman Filter and the Finite Element Method. Kalman
Filter Finite Element Method is capable estimating not only in time but also in space direction.
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Fig. 1 Analytical domain and boundary condition
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Fig. 6 Finite element mesh
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Fig. 9 Distribution of the flow velocity on July 17 Fig. 10 Distribution of the flow velocity on July 19

Fig. 1100 Fig. 130000 500000000000000O00O0OOOOOOOOOOOOOOOOO
oooooooooobooboboooobooooboooboboooobooooboooobboboobooooDoooDbbOoboobooon
oooooooooobooboboooobooooboooboboooobooooboooobboboobooooDoooDbbOoboobooon
oooooooooobooobooooboooboooboboooooobDoobbobboooDbooDbDbOobboon
oooooooooobooobooooboooboooboboooooobDoobbobboooDbooDbDbOobboon
ooboooooooboobooooooooboobobooboboooboobbooboboooDoOoDbbOooo

_82_



Velocity (m/s)

Velocity (m/s)

Amplitude (m)

gbob0ooooooooooobooooboOoooo

0.1

0.05

-0.05

01

T
observation
estimation -«

716

mi

718 719 7/20 721
Time (day)

Fig. 11 Comparison of x-velocity

0.1+

-0.05

T
observation

estimation -«

716

mi

718 719 7/20 7121
Time (day)

Fig. 12 Comparison of y-velocity

-1

T
estimation -
observation

I L L

716

mv

718 719 7120 721
Time (day)

Fig. 13 Comparison of water elevation
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