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Particle Filter Method Based on Multi-strategy Difference
Cuckoo Search Algorithm
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(1. College of Mechanical Engineering, Dalian Jiaotong University, Dalian 116028, China
2. College of EMU Application and Maintenance Engineering, Dalian Jiaotong University, Dalian 116028, China)

Abstract; Cuckoo search algorithm (CS) is a valid bio-heuristic algorithm, which has been extensively
applied to solve the optimal problem in actual engineering projects, due to the advantages of simplicity,
few parameters and easy implementation. In order to improve the population diversity and global search
efficiency of the standard CS algorithm, the different mutation processes of an improved difference
evolution algorithm was introduced into the cuckoo algorithm. In the different mutation processes, the
multi-strategy associated with random walks method of the CS algorithm was used to optimize the host
discovery process. With the multi-strategy difference mutation operation, the diversity of the cuckoo
population was improved in the process of the cuckoo searching. Meanwhile, in the improved cuckoo
searching, the queue optimization mechanism was added to the new solution selection, combining with
the greedy algorithm to reduce the attraction problem of the undesirable solution and speed up the search
process. In addition, the improved cuckoo algorithm with multi-strategy different mutation processes was
applied to particle filtering. The particles were characterized with the cuckoo nests, by simulating the
process that the cuckoo groups searched the nests to optimize the particle distribution. The experiment
result showed that the improved particle filter can improve the prediction accuracy of particle diversity and
nonlinear system state, and it can keep a good robustness and stability in the case of the particle number
decrease.
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Tab.1 Comparison of four algorithms simulation results
—— RMSE BATIE] /s
PF CS—PF ICS — PF DE — PF PF CS—PF ICE — PF DE - PF
20 6.163 2 4.766 7 4.3447 5.5420 0. 035 37 0.089 76 0.078 54 0.08279
50 5.4207 4.3321 4.208 1 4.8732 0. 043 05 0.1258 0.1183 0.1347
100 4.3035 4.2732 4.176 5 4.3029 0. 046 86 0.2145 0.1976 0.2395
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Fig. 13 Particle distribution of ICS — PF after resampling
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