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Improved Particle Filter Based
on Fruit Fly Optimization and Its Application in Target Tracking

HAN Kun', ZHANG He
(School of Traffic & Transportation Engineering, Central South University, Changsha 410075, China)

Abstract: A particle filter method based on fruit fly optimization algorithm is proposed to alleviate the
sample impoverishment caused by resampling. When fruit flies forage, they usually fly from low concen-
tration areas to high concentration areas efficiently and constantly. This optimum process is introduced in-
to the particle filter to drive particles towards the high likelihood areas ceaselessly, and thus improves the
overall quality of the particle swarm. Considering that the premature convergence is always associated with
the fruit fly optimization algorithm, crossover and mutation operations of genetic algorithms are applied
herein adaptively to keep the diversity of samples. Firstly, the particle distribution is improved by cross
operation. When the algorithm falls into the local optimum, the Cauchy mutation perturbation is then used
to help the fruit fly optimization algorithm jump out of the local optimal point effectively and continue
searching for global extremum. The nonlinear simulations and target tracking experiments show that the

proposed algorithm improves the estimation accuracy of the nolinear systems state, and it has better stabil-
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ity and reduces the number of particles required for state estimation at the same time.

Key words: particle filter; sample impoverishment; fruit fly optimization algorithm; nonlinear sys-

tems; state estimation
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Fig. 9 Correlation filter tracking results
of the 23 th,28 th,80 th and 86 th frame
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Fig. 10 FOA-PF tracking results of the 23 th,
28 th.80 th and 86 th frame
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Fig. 11 Correlation filter tracking results
of the 50 th.125 th.149 th and 192 th frame
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Fig. 12 FOA-PF tracking results of the
50 th,125 th,149 th and 192 th frame
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