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Parameter Estimation of Dynamic System Based on UKF
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Abstract In this paper, the states and the parameters in the dynamic system are simultaneously estimated by
applying the UKF(Unscented Kalman Filter), which is widely used for estimating the state of non-linear systems.
Estimating the parameter is very important in various fields, such as system control, modeling, analysis of
performance, and prediction. Most of the dynamic systems which are dealt with in engineering have non-linearity as
well as some noise. Therefore, the parameter estimation is difficult. This paper estimates the states and the
parameters applying to the UKF, which is a non-linear filter and has strong noise. The augmented equation is
used by including the addition of the parameter factors to the original state equation of the system. Moreover,
it is simulated by applying to a 2-DOF(Degree of Freedom) dynamic system composed of the pendulum and the
slide. The measurement noise of the dynamic equation is assumed to be a Gaussian distribution. As the simulation
results show, the proposed parameter estimation performs better than the LSM(Least Square Method). Furthermore,
the estimation errors and convergence time are within three percent and 0.1 second, respectively. Consequentially,
the UKF is able to estimate the system states and the parameters for the system, despite having measurement
data with noise.
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[Table 3] Parameter values of 2-DOF system
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