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Abstract: Hidden Markov model(HMM) is widely used for modeling time series signals such as speech signals. The
structural optimization of HMM includes optimization of the number of model parameters and parameter values. Aiming at
the problem that the traditional Baum Welch(BW) method used to train HMM is easy to fall into local maxima and the num-
ber of parameters cannot be optimized when seeking the optimal solution, genetic nonparametric MDL-BW method was
proposed. This method expanded the search space of parameter values of HMM by combining the characteristics of stochas-
tic search of genetic algorithm(GA) with adaptive ideas, and combined nonparametric ideas to help automatically find the
appropriate number of HMM parameters, and used minimum description length(MDL) as optimization criterion to find the
global optimal structure of HMM. Based on simulation data, speech data and human action data, the results show that the ge-
netic nonparametric MDL-BW method has a better performance in searching for the structure of the HMM comparing with
the BW method and other similar methods.
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