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Multi-feature fusion target tracking algorithm
LIANG Hui-hui, HE Qiu-sheng”™ , JIA Wei-zhen, ZHANG Wei-feng

(School of Electronic Information Engineering » Taiyuan University of Science and Technology ,

Taiyuan 030024, China)

Abstract: Aiming at the situation that the target deformation, occlusion and scale variation lead to
tracking failure, an improved multi-feature fusion target tracking algorithm is proposed. Firstly, the
fusion weights of the two features are obtained by calculating the difference between the two adjacent
PSRs of the HOG(Histogram of Oriented Gridients) and CN(Color Names), and the HOG and the
CN are adaptively fused by using the obtained weights. The response obtained by the first merged re-
sponse and the color histogram feature is secondarily fused with a fixed weight, and the target center
position is determined according to the fusion result. Then, the learning rate of the position

correlation filter and the scale correlation filter is dynamically adjusted by the difference between the

W B HA :2019-11-19; 23T H #:2020-03-09.

EETE Jestizhl 5E A B RGEMIEE E AR EIH (No. 201805D111001) 5 L 75 48 & s HF & 1 % & £ 50 H
(No. 201703D111027) 5 L1 74 4 F 52 A= 20F BOF AT 52 SR (No. 2019]G175)
Supported by Shanxi Provincial Key Laboratory of Advanced Control and Intelligent Information System
( No. 201805D111001 ); Key Research and Development Projects of Shanxi Province ( No.
201703D111027); Research Project on Postgraduate Education Reform of Shanxi Province ( No.
2019JG175)

x BIEHE & A » E-mail : heqs2008@126.com



584 W5 B

35 %

PSR ( Peak-to-Sidelobe Ratio) of the response and its mean value. Finally, the experimental

verification is performed on the OTB50 standard dataset, and compared with other algorithms. The

results show that the proposed algorithm outperforms other algorithms in many performance indica-

tors. The accuracy is 81.9% , and the success rate is 61.1%. It can effectively adapt to target tracking

under deformation, occlusion and scale variation scenarios.

Key words: target tracking; multi-feature fusion; adaptive update
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Tab.1 Summary of center position error (CLE) results (the optimal results are shown in bold)

LI 7 51) CSK SAMF  DSST KCF

Basketball 6.53 6.39 10.8 7.89

Car4 19.1 2.21 1.86 9.88

DCF KCFDP  Staple DCF_CA CSRDCF OUR
7.91 9.11 16.9 6.09 7.08 3.25
9.9 3.42 2.37 14.9 2.72 2.33
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AT 51 CSK SAMF DSST KCF DCF KCFDP  Staple DCF_CA CSRDCF OUR

CarDark 3.23 2.76 1.03 6.05 6.06 6.58 1.18 5.12 1.48 1.11
CarScale 8.3 8.41 19.1 16.1 16.1 16.1 8.13 12.9 20.6 6.09
Crossing 8.96 1.99 1.48 8.06 2.25 1.92 1.49 2.21 1.48 1.48
FleetFace 25.6 22.5 33.6 26.4 27.1 29.4 27.5 25.2 26.2 24.8
Footballl 16.5 6.45 9.04 5.47 4.4 35.1 3.16 4.64 9.03 3.1
Freeman4 78.9 10.2 67.8 27.1 22.5 5.3 18 5.97 8.15 4.5

Girl 19.3 6.91 11 11.9 11.7 3.25 13.1 9.65 42.5 3.35
Ironman 185 84.5 206 195 196 81 82 194 64.2 65.7
Jogging-2 165 3.39 151 144 145 3.16 147 148 3.55 4.4
Walking?2 17.9 4.47 3.15 29 29 3.98 3.43 22.3 59.5 3.14

*2 HEEBEEDP)ERLCER(ZMERAMEERT)

Tab.2 Summary of distance precision (DP) results (optimal results are shown in bold) 9%

AT 51 CSK SAMF  DSST KCF DCF  KCFDP  Staple DCF CA CSRDCF OUR

Basketball 100 98.8 81.9 92.3 92.3 99.6 87.9 92.4 96.4 100

Card 35.5 100 100 95 95 100 100 78 100 100
CarDark 100 100 100 100 100 95.7 100 100 100 100
CarScale 65.1 84.9 75.8 80.6 80.6 77 84.1 81.7 74.2 90.1
Crossing 100 100 100 100 100 100 100 100 100 100
FleetFace 56.7 63.5 57.4 16 44 50.1 62.5 44 63.5 61.8
Footballl 75.7 91.9 94.6 95.9 98.6 48.6 100 95.9 94.6 100
Freeman4 18.7 87.6 67.8 53 60.4 95.8 70.3 95.1 91.2 95.8

Girl 55.2 100 92.8 86.4 86.4 100 86.4 89.2 22.2 100
Ironman 13.3 16.9 15.1 21.7 10.8 18.7 13.3 13.3 12.7 38.6
Jogging-2 18.6 100 18.6 16.3 16.3 100 19.2 16 100 99.3
Walking? 16.8 100 100 44 44 100 100 56 41 100

®3 EEREOP)ZRLCER(EMERAMEERT)

Tab.3 Summary of overlap precision (OP) results (optimal results are shown in bold) %)

AT 51 CSK SAMF DSST KCF DCF KCFDP  Staple DCF_CA CSRDCF OUR

Basketball 87.4 95.9 69.8 90.1 90.1 84 87.2 91.2 80.7 99

Car4 27.6 99.8 100 36.4 36.4 82.7 100 28.5 100 100
CarDark 99.2 99.5 100 69.2 69 65.6 100 91.3 100 100
CarScale 44.8 66.7 84.5 44 .4 44.4 83.7 100 44.4 84.9 97.6

Crossing 31.7 100 100 62.2 95 100 100 97.5 100 100
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AT )Y 51) CSK SAMF DSST KCF

DCF KCFDP  Staple DCF_CA CSRDCF OUR

FleetFace 67.6 74.4 66.5 66.9
Footballl 39.2 79.7 39.2 94.6
Freeman4 17 49.1 43.5 18.4

Girl 39.8 91 30.8 74.2
Ironman 12.7 13.3 13.3 15.1
Jogging-2 18.2 100 18.2 16
Walking?2 38.8 88.6 100 38

65.2 50.2 71 73.3 69 78.2
93.2 44.6 95.9 95.9 40.5 100
18.4 70.7 45.6 42.4 42 47
79.8 94.8 46.6 85.6 17.4 83.2
9.04 12 9.64 10.8 8.43 25.3
15.6 100 18.6 15.3 100 99.3
38 98.4 100 41.2 41 100
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Fig.1 Tracking results of ten algorithms on target deformation video frames
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Fig.2 Tracking results of ten algorithms on target occlusion video frames
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Fig.3 Tracking results of ten algorithms on target scale variation video frames
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