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Abstract: Traditional Siamese network target tracking algorithms use cross-correlation or deep cross-correlation to
calculate the similarity measurement between template frame and detection frame, which can’t effectively adapt to
extreme target deformation. In this paper, an loU-aware target tracking algorithm based on graph network is designed
based on the target tracking algorithm without anchor point frame. Firstly, based on Resnet50, the normalization-based
channel attention module (NCAM) is introduced after each residual structure to construct a lightweight and efficient
feature extraction network with channel adaptive. Then, a new similarity calculation method of template frame and
detection frame is designed based on the graph network. The pixel of the feature map is regarded as the node of the
graph network, and the similarity calculation is carried out on the node of the graph network with template feature and
detection feature to effectively deal with the extreme deformation of the target. Finally, in the classification and
regression part, the loU-perceived classification loss function is used in the classification part to establish a connection
between the classification branch and the regression branch, which changes the inconsistency between the training and
testing of the Siamese network target tracking algorithm in the past. In the regression part, CloU loss is used to calculate
the regression loss in the off-line training stage, and a more accurate boundary box is obtained. Experimental results on
the OTB2015, UAV123, VOT2018 and VOT2019 data sets demonstrate the effectiveness of the proposed algorithm.
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SiamMask 0.594 0.461 0.287 92 35

ATOM 0.579 0.557 0.240 111 30
DCFST 0.585 0.376 —

SiamDW-ST 0.467 0.299 93 150
SiamCRF-RT 0.549 0.346 0.262 69 —
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REAE R B, S T 38 4 SR FH EL R DG B8 TR B B AH G
LA JRVCHEC 77 3, Bevh T — P W48 T H RBAR
M5 K 0 i A B 1 5 5K, A4S VA TE EAO 7 THI 3
F+2% ~ 3 %. I 7E 53 2 53 3R ToU B AT 43
FA K R E, A IAE 732 5y S5 IRA 5y 3 2 IR T
I 2R, ARIE 7 R R T 5 ) — B, AE B 4 3
Hh 3% % CloU 45 2 bR £ ¥ 77 30 S B Gk B B i A
R VR [ V. K A SC B o S TR s 48 Bk AT
S BAS T — RO
SE CH#k (References)

[1]  5B#k, X8, R 4R, 55 BT H0L S5 UWB T4 ILEL T
HARERER [J]. 32 5 YLk, 2024, 39(8): 2613-2621.



FoH

&I F: ATERE 50U R A W% B ARKIZH &

2875

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

(Guo L, Liu R, Lan F J, et al. Object tracking based
on sequence matching between UWB and LiDAR[J].
Control and Decision, 2024, 39(8): 2613-2621.)
Bertinetto L, Valmadre J, Henriques J F, et al
Fully-convolutional Siamese networks for object
tracking[C]. European Conference on Computer Vision.
Cham: Springer, 2016: 850-865.

Li B, Yan J J, Wu W, et al. High performance visual
tracking with Siamese region proposal network[C]. 2018
IEEE/CVF Conference on Computer Vision and Pattern
Recognition. Salt Lake City, 2018: 8971-8980.
Danelljan M, Robinson A, Khan F S, et al. Beyond
correlation filters: Learning continuous convolution
operators for visual tracking[C]. European Conference on
Computer Vision. Cham: Springer, 2016: 472-488.
Yang K, Song H H, Zhang K H, et al. Deeper Siamese
network with multi-level feature fusion for real-time
visual tracking[J]. Electronics Letters, 2019, 55(13):
742-745.

Li B, Wu W, Wang Q, et al. SiamRPN: Evolution of
Siamese visual tracking with very deep networks[C].
2019 IEEE/CVF Conference on Computer Vision and
Pattern Recognition. Long Beach, 2020: 4277-4286.
Wang Q, Zhang L, Bertinetto L, et al. Fast online object
tracking and segmentation: A unifying approach[C].
2019 IEEE/CVF Conference on Computer Vision and
Pattern Recognition. Long Beach, 2020: 1328-1338.
Xk, KR, &R, & T A AR B AR AR
A% H bR IR B SR (D], A5 5K, 2022, 37(8):
2049-2055.

(Liu R H, Zhang J X, Jin C X, et al. Target tracking based
on deformable convolution Siamese network[J]. Control
and Decision, 2022, 37(8): 2049-2055.)

XuY D, Wang Z Y, Li Z X, et al. SiamFC++: Towards
robust and accurate visual tracking with target estimation
guidelines[J/OL]. 2019, arXiv: 1911.06188.

Guo D Y, Wang J, Cui Y, et al. SiamCAR: Siamese
fully convolutional classification and regression for
visual tracking[C]. 2020 IEEE/CVF Conference on
Computer Vision and Pattern Recognition. Seattle, 2020:
6268-6276.

Chen Z D, Zhong B N, Li G R, et al. Siamese box
adaptive network for visual tracking[C]. 2020 IEEE/CVF
Conference on Computer Vision and Pattern Recognition.
Seattle, 2020: 6667-6676.

Zhang Z P, Peng H W, Fu J L, et al. Ocean: object-aware
anchor-free tracking[C]. European Conference on
Computer Vision. Cham: Springer, 2020: 771-787.
Danelljan M, Bhat G, Khan F S, et al. ATOM: Accurate
tracking by overlap maximization[J/OL]. 2018, arXiv:
1811.07628.

Bhat G, Danelljan M, Van Gool L, et al. Learning
discriminative model prediction for tracking[C]. 2019
IEEE/CVF International Conference on Computer
Vision. Seoul, 2020: 6181-6190.

[13]

[16]

[17]

(18]

[19]

(20]

(21]

(22]

(23]

(24]

(23]

Liu Y C, Shao Z R, Teng Y Y, et al. NAM:
Normalization-based attention module[J/OL]. 2021,
arXiv: 2111.12419.

Zhang H Y, Wang Y, Dayoub F, et al. VarifocalNet:
an loU-aware dense object detector[C]. 2021 IEEE/CVF
Conference on Computer Vision and Pattern Recognition.
Nashville, 2021: 8510-8519.

Rezatofighi H, Tsoi N, Gwak J Y, et al. Generalized
intersection over union: Ametricanda loss for bounding
box regression[C]. Proceedings of the IEEE/CVF
Conference on Computer Vision and Pattern Recognition.
Long Beach, 2019: 658666.

Li X, Ma C, Wu B Y, et al. Target-aware deep
tracking[C]. 2019 IEEE/CVF Conference on Computer
Vision and Pattern Recognition. Long Beach, 2020:
1369-1378.

Nam H, Han B. Learning multi-domain convolutional
2016 IEEE
Conference on Computer Vision and Pattern Recognition.
Las Vegas, 2016: 4293-4302.

Valmadre J, Bertinetto L, Henriques J, et al. End-to-end

neural networks for visual tracking[C].

representation learning for correlation filter based
tracking[C]. 2017 IEEE Conference on Computer Vision
and Pattern Recognition. Honolulu, 2017: 5000-5008.
Voigtlaender P, Luiten J, Torr P H S, et al. Siam R-CNN:
Visual tracking by re-detection[C]. 2020 IEEE/CVF
Conference on Computer Vision and Pattern Recognition.
Seattle, 2020: 6577-6587.

Wang Q, Zhang L, Bertinetto L, et al. Fast online object
tracking and segmentation: A unifying approach[C].
2019 IEEE/CVF Conference on Computer Vision and
Pattern Recognition. Long Beach, 2020: 1328-1338.
Zhang L C, Gonzalez-Garcia A, Van De Weijer J, et al.
Learning the model update for Siamese trackers[C].
2019 IEEE/CVF International Conference on Computer
Vision. Seoul, 2020: 4009-4018.

Wang Q, Gao J, Xing J L, et al. DCFNet: Discriminant
correlation filters network for visual tracking[J/OL].
2017, arXiv: 1704.04057.

Du F, Liu P, Zhao W, et al. Correlation-guided attention
2020
IEEE/CVF Conference on Computer Vision and Pattern
Recognition. Seattle, 2020: 6835-6844.

for corner detection based visual tracking[C].

EEE T

MrEHEE(1978—), 55, BIZ#R, 4, Wit S, M

FizZ YR B bR R 5 BR ER S8 AT T, E-mail: czwaaron@

ysu.edu.cn;

AR (1996—), 53, Wit:, WNEEHFHAL 5 HARERER

HIHF 72, E-mail: diaohk2022@]163.com;

R (1996—), 3, it NSNS H Frds il i)

5, E-mail: 1448366692@qq.com;

FE R (1996-), 5, Wik, WFH BE LAz 4T 1

5, E-mail: 316998054@qq.com;

RS

¥ (1963—), I, HdZ, 4, WA e
ZEWE 9T, E-mail: PY81@sina.com.



