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Combined Estimation Method of Parameter and State for Nonlinear Systems
Based on Particle Filter

WANG Zhong - yong, FENG Wei - na

(School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: A new combined estimation method of parameter and state for nonlinear systems based on particle

filter is proposed. The algorithm uses particle filter methods, combined with the kernel smoothing contraction

method, replaces the traditional use of the Gaussian distribution with the standard beta distribution to fit the

posteriori distribution of the unknown parameter of the system, in order to achieve the iteration of the parame-

ter estimation of the nonlinear system. Simulation experiment results show that the algorithm improves the esti-

mation accuracy of the the state and the unknown parameter, and the convergence of the estimation has also

been significantly improved.

Key words: particle filtering; nonlinear system; kernel smoothing contraction; beta distribution



