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Firefly Algorithm Intelligence Optimized Particle Filter

TIAN Meng-Chu'! BO Yu-Ming® CHEN Zhi-Min'"? WU Pan-Long* ZHAO Gao-Peng®

Abstract Given the particle impoverishment due to particle filter (PF) resampling and given the need of a large number
of particles for state estimate, the optimization mode of firefly algorithm is revised in combination with the operating
mechanism of particle filter, and a new update formula of firefly position is designed as well. On this basis, an intelligent
optimized particle filter of firefly algorithm is proposed. By means of firefly group’s mechanism of survival of the fittest
and individual firefly’s attraction and movement behaviors, this algorithm enables the particle swarm to move toward the
high likelihood region with the purpose of improving the total mass of particle swarm. The experiment has shown that the
algorithm has upgraded the prediction accuracy of particle swarm and substantially reduced the quantity of the particles

required by the prediction of state value.
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Table 1  Comparison of simulation results
. RMSE EHRITA (s)

PF PSO-PF FA-PF PF PSO-PF FA-PF

N=20, Q=1 6.5276 4.6309 4.2862 0.0928 0.1259 0.1108

N =50 Q=1 5.5987 4.2807 4.1067 0.1167 0.1492 0.1367

N =100, Q=1 4.7243 4.1109 4.0929 0.1245 0.1977 0.1674
N =20, Q=10 7.8860 5.3516 5.0235 0.0947 0.1284 0.1162
N =50, Q=10 6.2733 4.8920 4.7043 0.1150 0.1576 0.1425
N =100, Q@ =10 5.3569 4.5583 4.5481 0.1233 0.2031 0.1739
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