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Estimation of excitation forces in time domain using operational responses
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In order to suEpress vibrations of the machine, it is important to estimate
the excitation force acting on the mechanical system in the operating condition. The estimation of
excitation forces was performed in the time domain via solving the inverse problem to consider the
transient characteristics of the excitation force. As an example, we dealt with the estimation
problem of impulse force. The Hankel matrix was derived from modal parameters of the system and a
procedure was developed to solve the inverse problem directly using Tikhonov regularization, which
integrated singular value decomposition and L-curve method. Furthermore, we also developed an
indirect procedure by applying the augmented Kalman filter that integrates the input force into the
state quantities. Then, the mathematical model of the vibration system was derived by the subspace

identification and the mass change method to obtain the dynamics of the system from the vibration
data in operating condition.
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