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Adaptive Genetic Particle Swarm Algorithm for Optimization
Hidden Markov Models with Applications

ZHANG Xining, LEI Wei, YANG Yuwei, ZHANG Wenwen

(State Key Laboratory for Manufacturing System Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Aiming at the problem that the parameters learning algorithm of hidden Markov model
easily converges to local optimal solutions, an adaptive genetic particle swarm algorithm is
proposed, which is applied to the parameters learning algorithm of hidden Markov model. The
initial parameters of hidden Markov models are optimized, and the principle and process of genetic
particle swarm optimization algorithm are introduced. The adaptive method is adopted to improve
the performance of genetic particle swarm optimization algorithm. Global, local search capability
and convergence rate of the proposed method are analyzed. Experiments and tests of different
bearing conditions are carried out, and vibration signals are collected. The results show that the
correct classification rate of the proposed method for the bearing with normal state, inner ring
fault, outer ring fault or rolling element fault reaches 100%. Compared with the method of
optimizing the initial parameters of hidden Markov model based on particle swarm algorithm, the
correct classification rate of the proposed method heightens by 28.57% at the highest, and the
classification dispersion heightens by 268. 58 %.
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