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Anti-occlusion Process of Infrared Target Tracking
Based on Correlation Filters

ZHANG Jin, WANG Yuanyu, LIN Dandan, DU Xinyue, LIN Yu, LAN Ge
(Kunming Institute of Physics, Kunming 650223, China)

Abstract: Focusing on the issue that traditional correlation filters have poor performance in infrared target
tracking with occlusion, an anti-occlusion and real-time target-tracking algorithm based on a multi-scale filter
tracker and a deep learning detector is proposed. First, the peak response value is calculated using the tracker;
if the peak value is less than the threshold, the target is occluded or tracking is lost. Second, the detector stops
updating when the target is occluded or tracking is lost. The position of the target changes significantly when
it comes in frame again after occlusion, and the speed of target searching with the tracker will be very slow.
At this time, a detector is employed to detect the targets in the subsequent frames without loss of tracking
accuracy and speed. The peak values are calculated for each target box that is detected by the detector, and the
target with a maximum peak value larger than the threshold is tracked. The results of the experiment compared
with the multi-scale correlation filter show that the proposed real-time tracking algorithm can not only
effectively solve infrared target occlusion, but also has higher tracking robustness and accuracy.

Key words: infrared target tracking, deep learning, correlation filters, multi-scale filter, occlusion process,
real-time tracking
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Table 1 The test results of detector

Target Image number  Precision/%  Recall/%
Fighter 864 100 99.3
Helicopter 864 99.5 99.7
Patrol 864 100 99.8
Freighter 864 99.6 100
Bus 560 99.4 98.7
Hummer 560 99.3 98.7
Tank 560 97.7 97.3
Truck 560 99.6 98.7

2.2 MEEITHE A

VAl AR SC TR SR H bR R R DT IE 4 Ab 3
PERE, SZIGRH T BEESRS  (Distance Precision, DP)
FIE I (success rate, SR) 1E APl FRERS, Fh B0k
FERAEIRES R, PRIV ATERER 00 H A5 b O B
5N TARER B AR O B IR RR G EE 85 /N T 5 — i



Fa44% F3W
2022 £ 3 H ik

\Vol.44 No.3

T ST M IR 404N B AR RBP4 Ab 1 Mar, 2022

5 R AL P AL AT ot 0 o A AT R L B R A A
B 1 B ARERS WIS E 2. W R AE A R
PRESBRAE T, FE B R O U] B2 ) R B R R e
3 256 ) g R B B B R B 1) B AR TEAE 5N T
FRVE ) H AR FEAE )22 - Cintersection over union,
loU) KFH— loU BRIME MIHLATITEL & BN A
B H AR HALATE T 2 b W R AEAR I 1oV BRIME

(a) %7 36 MIALHIEE
(a) The 36th frame

(c) %5 333 Mt A (%
(c) The 333rd frame

T Ry v D) A I PR R AR A
2.3 BB LR
231 EMHR

] 2 FOE 3 43 R AELL A R A AN R B
(IR EESE R, NTSs &K 2 FE 3 KA SO i ik
AT T

(b) £ 100 MURLAT 1R
(b) The 100th frame

(d) %% 450 MiRLA A (%
(d) The 450th frame
Bl 2 ks T BARERERGE R (L4 ACHE, R4k fDSST)
Fig.2 The target tracking results of middle-wave infrared images (solid line: proposed algorithm, dotted line: fDSST)
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Fig.3 The target tracking results of long-wave infrared images(solid line: proposed algorithm, dotted line: fDSST)
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Fig.5 The average success rate of middle-wave and long-wave infrared images
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Table 2 Running speed comparison of tracking algorithms

Algorithm  Frames Per Second
fDSST 105
Ours 94

2.3.3  FEZIR

(@) %5 39 ML 1%
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(b) The 44th frame
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Fig.6 The tracking result of online test in the first scene(the frame index are 39, 41. 42, 43. 44, 45 respectively from left to right and
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(b) The 74th frame
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(c) The 45th frame
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(c) The 76th frame
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Fig.7 The tracking result of online test in the second scene(the frame index are 69. 74. 76. 79. 81. 92 respectively from left to right

and from top to bottom)
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(b) The 81th frame
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(c) The 92th frame
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