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Robust multi-kernel tracking algorithm for FLIR target

Su Juan, Yang Xiaogang, Lu Jun
(907 Section, The Second Artillery Engineering University, Xi’an 710025, China)

Abstract: A multi-kernel tracking algorithm based on projection histogram matching and topology
constraint was proposed in the mean shift framework, in order to overcome problems caused by partial
occlusions and location deviation in the forward looking infrared (FLIR) target tracking. Firstly, target
location was predicted by matching the spatio-intensity 2D projection histograms of consecutive frames.
Secondly, multiple independent kernel-based trackers were built utilizing the target foreground and
background information, which could improve the discrimination of the target model. Finally, topology
constraint was used to optimize multiple tracking results, and those trackers with better performance were
chosen to generate the final tracking result. Experimental results demonstrate that the proposed algorithm
can track target accurately and robustly, and especially in the cases of partial occlusions or location
deviation, the average tracking error of the proposed algorithm is much less than that of the traditional
algorithm. Therefore, the algorithm has high practicality and feasibility in the FLIR imaging guidance.
Key words: mean shift; multi-kernel tracking; topology constraint; projection histogram;
target model
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Fig.1 Flowchart of the proposed algorithm
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Fig.2 Construction of multi-kernel trackers
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Fig.3 Spatio-intensity projection histogram
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Fig.4 Illustration of topology constraint
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Fig.5 Tracking results for target with location deviation

(2) F7AE HARHR 23 44

Oy 96 UE T R AEAFAE AR 30 23 1 45 175 0 T A R
ERVERE , X IR AT 1517 51 58 I o A5 UL 4 , #5400 Y
WY 2% X B AR S AT BELEE R, 28 LAY
BEAULF 51 60 45 55 MTIAI 1R, SC ot SCrP R i i 24
BRBER B S AR A IR R SR AT T LR, AN
R 1R HR BE A LBP SC3R Y 1 & 1 )5 X H AR
RUEATIIAE . [ 6 2t 1 AR MBI Ay BRER 45 2R

{af| by il

T i 3
Frame 37

Frame 44
&l 6 “building™ I A% F843 #0 4 ot i) B2 5 45

Fig.6 Tracking results of the building sequence with partial occlusion
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Fig.7 Curves of trackng errors of the building sequence
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