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Abstract- Particle filter is one of the most important filters for estimating nonlinear/non-Gussian systems that
is used in many applications. In a standard particle filter, since the common state density function of the state is
approximated by recursive importance sampling, the dimension of the joint posterior grows with each time
step. This causes the algorithm to be rapidly degenerated. Therefore, the use of a resampling strategy is
required for guaranteeing a logical approximation of the density function on the entire path. However, in
practice, resampling step is performed on marginal space. Since the system may not exhibit an exponential
forgetting behavior from its past errors, it will produce an incomplete estimate with a small number of finite
sampling processes on the marginal space. To solve this problem, an improved particle filter based soft
computing is proposed in this paper. Unlike a particle filter, this filter is applied to the marginal distribution,
and the sampling dimensions do not increase with time. In addition, sampling has been improved using an
evolutionary differential algorithm. The proposed method is evaluated using computer simulations. The results
show that the proposed method has a better performance than standard particle filter
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