TRERMF A, 5 42 45, 5 3 11 381-389, 2020 4F 3 /]
Chinese Journal of Engineering, Vol. 42, No. 3: 381-389, March 2020
https://doi.org/10.13374/j.issn2095-9389.2019.06.06.005; http://cje.ustb.edu.cn

BOEY, RS, A, RERD, § &Y

1) LGB 2 i S AR 24 B, JL 5T 100083 2) db mURHE K% A sk Be, db 5T 100083
B 5 1E # , E-mail: cocofay126@126.com

B OE MBELALT . B WS ARTE R AR 0 R AR, IR R 5902 2 50 AR 0 23R T s SR B A
BCA R BE AL ST R WS N R 2 —. FEASCHNAR A Tolk e IR B B R gt b, B4 A Bk & K8 T H B A R 3
AAERLE: | 32 2h TCRHE PR A Rr o, FEShAS BRMG b (1 S 2y B4l TRIME. %t b ) B, 82 18 —Fh 3L T SiamMask A5 (14 it 235 i
MEsh B AR BRER R . KB AT PyTorch B 24 > HESE Y SiamMask P H FR IR 2 8 1 5 ROT A& & STC W55 R 3¢
B RARGLA, WG H bRBT 25 56 RAGFELR S 20, TN Y H AR(7 8 %) SiamMask FEF AT 846 1, SEBUAUARUT 51 H 9 H A
PR, SR ZE R, AR A R RES T IR EE T . BRI PR AR R B, s E A R R R R AL
0.156%. 3434 I 18] AR g 80 30 M, L BCHERG Y SiamMask A5 5 IUR 45 045 &5 3.2 Wi, B0k SOR4R S 11.94%. %50k
IR BB T R Ge kb L SEIE ER, RS Bl B AR U S AR T (1 4 R B I LA A

kIR REE 2 BEAMIR; %3 HAR1HUI; SiamMask; STC

NES TG142.71

Design and implementation of multi-feature fusion moving target detection algorithms

in a complex environment based on SiamMask

ZHOU KeV, ZHANG Hao-bo™®, FUDong—meiz), ZHAO Zhi—yi‘), ZENG Hui®

1) School of Advanced Engineering, University of Science and Technology Beijing, Beijing 100083, China
2) School of Automation and Electrical Engineering, University of Science and Technology Beijing, Beijing 100083, China
X Corresponding author, E-mail: cocofay126@126.com

ABSTRACT Moving target recognition in a complex environment is recently an important research direction in the field of image
recognition. The current research focus is how to track moving objects online in complex scenes to meet the real-time and reliability
requirements of image tracking and subsequent processing. With the in-depth application of unmanned factory, intelligent safety
supervision and other technologies in the field of manufacturing industry, dynamic recognition technology in the complex environment
represented by a visual recognition warning system has become an important research in the field of intelligent industry, and the
detection requirements of high reliability and real-time for mobile target detection have been identified. In the industrial level vision
recognition warning system described in this paper, the hair area of operators was difficult to be segmented in real time because of its
irregular movement. To solve this problem, a space-time predictive moving target tracking algorithm was proposed based on the
SiamMask model. This algorithm combined the SiamMask single target tracking algorithm based on the PyTorch deep learning
framework with ROI detection and STC spatiotemporal context prediction algorithm. According to the online learning of the

spatiotemporal relationship of the target, it predicted the new target location and corrected the algorithm of the SiamMask model to
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realize the fast recognition of the target in the video sequence. The experimental results show that the proposed algorithm can overcome

the influence of environmental interference and target occlusion on the tracking effect, reducing the target tracking error recognition rate

to 0.156%. The computational time cost is 30 frames per second, which is 3.2 frames per second greater than the frame rate of the

improved SiamMask model and 11.94% greater efficiency than that of the original SiamMask model. The algorithm meets the

requirements of accuracy and real-time performance of the visual recognition and early warning system, and has reference significance

for the application of the moving target recognition algorithm model in a complex environment.

KEY WORDS deep learning; complex environment; moving target recognition; SiamMask; STC
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Fig.1 SiamMask model algorithmic flow chart™: (a) three-branch variant architecture; (b) two-branch variant head
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Fig.2 SiamMask model face detection effect: (a) bundle head tracking; (b) long hair head tracking I; (c) long hair head tracking II
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Fig.3  SiamMask model test misrecognition phenomenon: (a) misidentification of dark interference sources; (b) misidentification of flesh color

interference; (c) misidentification of hair occlusion
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Table 1 Statistics of target tracking effect of the SiamMask model

Video No. Frame number of false detection

Analysis on the causes of false inspection

Total frames Failure rate/%

1 0 Little change in this movement 361 0

2 87 Misidentified as dark cloth 288 30.21
3 98 Part of the face is blocked by the hair 192 51.04
4 674 Initialization offset, screen will pop up in recognition 1380 48.84
5 131 The target moves out of the screen slightly and the recognition is lost 240 54.58
6 753 Large proportion of face selection in initialization area 1360 55.37
7 0 Accurate initialization and small action range 241 0
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Fig.5 ROI extraction result of a locomotive monitoring video: (a) original picture; (b) ROI extraction picture
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Table 2 Statistics of the target tracking effect of the spatiotemporal prediction algorithms based on the SiamMask model

Video No. Frame number of false detection Analysis on the causes of false inspection Total frames Failure rate/%
1 0 Little change in this movement 361 0
2 0 Misidentified as dark cloth 288 0
3 1 Part of the face is blocked by the hair 192 0.52
4 2 Initialization offset, screen will pop up in recognition 1380 0.15
5 1 The target moves out of the screen slightly and the recognition is lost 240 0.42
6 0 Large proportion of face selection in initialization area 1360 0
7 0 Accurate initialization and small action range 241 0
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Fig.10 Hair target tracking alarm results: (a) frame 30; (b) frame 35; (c) frame 60; (d) frame 70; (e) frame 75; (f) frame 80
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