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Stable Infrared Target Tracking Algorithm Under Complicated Background

LI Jiquan, SHI Qingong, HU Chunsong
(Hunan Huanan Opto-Electro-Sci-Tech Co., LTD, Changde 415000, China)

Abstract: During the long-term tracking process of a single infrared target, many technical problems occur,
such as strong background interference, occlusion, deformation, and target feature attenuation. An infrared
target-tracking algorithm based on tracking-learning-detection (TLD) was proposed to solve these problems.
Based on compressive tracking (CT), generalized Harr-like features were replaced by histograms of oriented
gradient features. In our proposed method, a complementary random measurement matrix, which extracted
texture and optimized grayscale feature-weights, was introduced. Moreover, a Kalman filter, used to record
the space context location information, was adopted. Hence, the tracking failure and global retrieval problem
of traditional CT and TLD algorithms can be solved when the target is occluded or deformed. The infrared
image-tracking algorithm based on the combination of the TLD algorithm framework and improved CT
algorithm effectively solves the problem of occlusion and strong interference and improves the tracking
accuracy and long-term tracking stability of the algorithm. Experimental results show that the proposed
algorithm can track well in real time and maintain good accuracy and robustness in an infrared ground
environment.
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{
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Fig.5 Tracking results of car infrared video (10th, 26th, 138th, 210th, 294th, 350th frames)
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Fig.6 Tracking error curves of car infrared video
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Fig.7 Tracking results of pedestrian infrared video (4th, 108th, 215th, 343th, 533th, 650th frames)

438



H42% FE5H
20205 H

YIRS — PRI R T AN H bnAe e B S

Vol.42 No.5
May 2020

FE/IN H R AW AN R RE E A AR AL I DL, 3
T SRR ZE RS LS5 RN 8 Pl o AR SCHLVR I AR ER
BRRZEYIRT TLD 8%, Bk LrTDEH, &
MEELE CT AR BRERRUR LT, FHIRZELE 4 4
GRS, WERCR R

30

T
—+#—Proposed
+ “—TLD

251 + T

201

Position Error/pixel
I

1 - 1 1
200 300 400 500 600
Frame index

I
1} 100

8 AT NZLAMISM 1 BRI R 22 Hh 2k ]

Fig.8 Tracking error curves of pedestrian infrared video
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Table 1 Comparison of success rate and precision of several

common infrared tracking algorithms

Success Rate

Methods Precision
AUC ™

FCT 0.184 46.30 47.66

VT 0.136 39.11 41.46

ODFS 0.125 36.00 38.64

CRC 0.118 33.54 34.22

Proposed 0.561 82.22 75.12
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