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Swarm intelligence filtering for robust object tracking

XU Qi, WANG Huabin, ZHOU Jian, TAO Liang
(Key Laboratory of Intelligent Computing and Signal Processing of Ministry of Education, Anhui University, Hefei 230031, China)

Abstract: To estimate the state of target in object tracking, a novel algorithm named swarm intelligence filter (SIF) is

proposed in this paper. Based on the Bayesian filter, the algorithm could estimate the posterior state using three move-

ments of swarms. The cohesion movement could add the weight by maintaining the diversity of the sample, and the co-

ordination of separation and permutation movements could more accurately predict the state of the next moment com-

pared with the conventional algorithm. The experimental results show that compared with the conventional particle fil-

ter, our algorithm could more accurately predict the posterior state in nonlinear systems and more accurately estimate the

state of the object in complex environment.

Keywords: object tracking; visual tracking; filtering algorithm; Bayesian filter; particle filter; motion model; posterior

state; swarm intelligence optimization
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Fig. 4 Center error of 9 algorithms in each sequences
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Table 3 Average overlap rate of 9 algorithms in each sequences

sl SIF_IOPNMF IOPNMF SIF_IVT IVT LIAPG CNT ASLA LOT MTT
Faceocc2 0.68 0.64 0.73 0.72 0.70 0.58 0.67 045  0.68
David3 0.73 0.72 0.74 0.48 0.29 0.55 0.47 0.66  0.11
Faceoccl 0.79 0.79 0.73 0.72 0.71 0.75 0.32 041 073
Singer 0.88 0.83 0.59 0.57 0.24 0.79 0.77 0.19 047
Girl_head 0.60 0.27 0.64 0.28 0.72 0.67 0.72 028  0.68
Liquorl 0.91 0.84 0.87 0.83 0.83 0.92 0.94 0.88  0.82
Basketball 0.50 0.03 0.54 0.15 0.33 0.12 0.58 0.68 028
SP2¢ 0.77 0.29 0.77 0.58 0.37 0.83 0.89 029 039
EECPIc 0.86 0.27 0.77 0.46 0.28 0.88 0.90 0.86 027
RR(EN 0.75 0.52 0.71 0.53 0.50 0.67 0.69 052 049
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Fig. 5 Sampling tracking results of 9 trackers in some sequences
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