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Study on Estimation Method for Vibration Mode of Continious Models
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Tetsuya NARISAWA

Abstract -

It is very important problem to measure the elastic deformation of distributed pa-

rameter structures subjected to external force in vibrating conditions. In particular, for such as
light-weight saving mechanical structures made of composite materials (FRP), this problem car-
ries out great deal attentions. This report shows an approach that can be used to estimate full state
vector of distribute system based on the Kalman optimal filter theory in the state space domain.
Obtained results are as follows. 1)Optimal filter gain can be determined using the same computer
algorithm for calculating the state feed-back gain. 2)The filter is inconvenient for observering
state vector in unstable systems. 3)Natural frequencies and natural modes of objective model
should be calculated before using the proposed estimation method.
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x(t) = A%(1) + bu(t) + L[ y(t) - 5(1)]
=[A— Le]x(t) + Ly(t) + bu(t)
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Fig.1 Full-observed steady-state
Kalman filter configuration
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Fig.2 SDOF forced response model
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J= j:[x(t)T Qx(t)+r’u(t) |dt (8)
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Fig.3 Convergence of state value estimation by unit step
forced function (Example 3; X(0)={2 117, c={0 1})
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Fig.4 Convergence of state value estimation by harmonic
forced function (x(0)={0 0}7, c={1 0})
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Fig.5 2DOF forced response model
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Fig.7 Beam model for state value estimation
of continious system
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Fig.6 Convergence of state value estimation by unit step forced fumction (x(0)={0.001 0.01 0 0}, ¢c={1 0 0 0})
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Fig.7 Eigen functions of beam model
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shape(x)=q, IV (x)+q,W,(x)+q, ¥ (x) (25)
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Fig.10 Result of vibration mode estimation
for beam model
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