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Fig. 1 Framework of visual tracking algorithms based on template updating and dual-feature enhancement
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Fig. 13 EAO rankings on VOT2018 dataset
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F4 TRIREEZEALE VOT2019 HEE FHLER
Table 4 Results of different tracking algorithms on

£S5 TREREFEHSHAE VOT2018 BIEE LHER

Table S Results of different template update parameters on

VOT2019 dataset VOT2018 dataset
BRERSL HER R BRIt EAO? BABIK EEN 4, 4 EAO GBI (s

SiamFC™ 0.511 0.923 0.183 0.15 0.362 92
SiamRPN"’ 0.582 0.527 0.272 0.2 0.2 0.375 96
SiamMask!®! 0.594 0.572 0.274 0.25 0.366 98
SPM™! 0.577 0.507 0.275 015 0381 102
SiamRPN-++"! 0.599 0.482 0.285 5 0.25 0.2 0.394 105
A3 0.601 0.416 0.299 0.25 0.389 105
0.15 0.381 104
0.30 % ‘ 0.30 0.2 0.379 105
0.25 ‘ 0.25 0.380 106
0.20 L 0.15 0.373 74
o A 0.2 02 0.379 77

S o015t
o 0. 0.25 0.385 80
0.10 k 0.15 0.384 79
10 0.25 0.2 0.396 82

0.05 |
0.25 0.388 84
0 - . . . 0.15 0.376 88

6 5 4 3 2 1

e 0.30 0.2 0.378 89
® 43 [0.299] SiamRPN++[0.285] ® SPM [0.275] 025 0380 ol

SiamMask [0.274] % SiamRPN [0.272] A SiamFC [0.183]

14 VOT2019 diitk [ EAO HE#
Fig. 14 EAO rankings on VOT2019 dataset
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FEbR T, () B A A B B 1 | IR R AR 39 5 A
YU 43 EVFRRAE 3G SR LR 5, 7F DAVIS2016 £ 45 £
FARTFT 0.064, 7E DAVIS2017 s 4T T 0.038,
KB T EAF SR, T LA E A BB F H bR
53 B FIAE A AL

15 Ryl o s b o BT AL ZE B . mT L
F i, SiamMask Xf H AR 24015 #8450 73 FI A, 25

R 6 VOT2016 BIEE FHIHBSEER
Table 6 Results of ablation experiments on VOT2016 dataset

SiamMask ~ BUUEHSEE  BUSAFERGGRALEH  RMEERTRELE. MRk BBtk BAOr  AMEIEEEE/MDIST)  AEAO?
J 0.622 0.214 0.433 108
v \ 0.623 0.210 0.448 106 0.0157
R R 0.631 0.210 0.447 107 0.0141
v V 0.616 0.228 0.440 98 0.0071
V R N 0.637 0.182 0.470 93 0.0371
R v R N 0.630 0.154 0.485 91 0.0521

R7T VOT2018 HIEE LHYHRSIIE S
Table 7 Results of ablation experiments on VOT2018 dataset

SiamMask ~ BHUEHISE  IRERMERGREL  FMERSREDL MR B8kl BAOr  AWIEEE/MTST)!  AEAO?
y 0.609 0.276 0.380 107
v \ 0.601 0.239 0.394 105 0.0147
3 3 0.607 0.267 0.395 107 0.0151
«/ N 0.606 0.276 0.403 98 0.0231
R v 0.612 0.234 0.420 93 0.041
R v R N 0.603 0.197 0.433 91 0.0531
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F8 VOT2019 HiEsSE LHHRISIIN AR
Table 8 Results of ablation experiments on VOT2019 dataset

SiamMask ~ BUREREL  BERAMERSEEUL  ARRMERGREDL  fERR Bl BAOr  AMEIEE/(DES )T AEAO?

v 0.594 0.572 0.274 109

v \ 0.596 0.511 0.285 106 0.0111
\/ \ 0.606 0.507 0.280 108 0.0067
v v 0.606 0.492 0.286 98 0.0121
v 0.611 0.477 0.287 95 0.0131
V \ \ \ 0.601 0.416 0.299 92 0.0257

R 9 DAVIS2016 ¥iESE LHHAMSIINEER
Table 9 Results of ablation experiments on DAVIS2016 dataset

SiamMask BEEHSE  BUEAHERGRA A ERERRAEE  mIoU (0.30) mloU (0.35) mloU (0.40) mloU (0.45) 4#IU3E/(Wi-s ™)t

\ 0.637 0.637 0.633 0.626 79
\ x/ 0.670 0.675 0.674 0.673 71
\ \ 0.674 0.670 0.662 0.649 78
\ 0.681 0.674 0.664 0.650 73
\ 0.675 0.677 0.677 0.673 71
\ x/ \ \ 0.686 0.690 0.692 0.690 67

F 10 DAVIS2017 HiES LHHRISIIN AR
Table 10 Results of ablation experiments on DAVIS2017 dataset

SiamMask AEHCEBIE  BREAHERGREIS  AEREERERIEE  mIoU (0.30) mloU (0.35) mloU (0.40) mloU (0.45) 4 FISE/(Wi-s ™)1

y 0.499 0.498 0.495 0.490 84
\ x/ 0.505 0.508 0.509 0.507 75
\ \ 0.525 0.525 0.522 0.517 83
y \ 0.514 0.511 0.505 0.496 77
y \ y 0.526 0.527 0.526 0.522 75
\ «/ \ \ 0.525 0.529 0.530 0.528 70

SiamMask

A3

(a) Tennis

SiamMask

(c) Scooter-black

B 15 SrfeRur Ll

Fig. 15 Comparison of segmentation effect
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Visual tracking algorithm based on template updating and
dual feature enhancement

DING Qishuai"**, LEI Bangjun"**", MOU Qianxi"**, WU Zhengping" **

(1. Hubei Key Laboratory of Intelligent Visual Monitoring for Hydropower Engineering, Yichang 443002, China;
2. College of Computer and Information Technology, China Three Gorges University, Yichang 443002, China;
3. Yichang Key Laboratory of Hydropower Engineering Vision Supervision, Yichang 443002, China)

Abstract: Aiming at the problem of tracking failure due to target deformation, flipping and occlusion in visual
tracking, a template updating algorithm based on image structural similarity is proposed by dynamically updating the
template to adapt to the changes of the target during tracking. The tracking feature enhancement module and
segmentation feature enhancement module are also designed based on the SiamMask network. The tracking feature
enhancement module consists of non-local operations and convolutional downsampling, which is used to establish
contextual correlation, enhance the target features, suppress the background interference, improve the tracking
robustness, and solve the feature attenuation problem due to the occlusion of the target. The segmentation feature
enhancement module introduces the convolutional block attention module and deformable convolution to improve the
network’s ability to capture channel and spatial features, adaptively learn the shape and contour information of the
target, and enhance the network’s segmentation accuracy of the tracked target, which in turn improves the tracking
accuracy. In comparison to the baseline SiamMask, experiments demonstrate that the proposed algorithm performs
well and steadily in solving the aforementioned problems, improving the expected average overlap rate by 0.052,
0.053, and 0.025 and the robustness by 0.06, 0.079, and 0.156 on the VOT2016, VOT2018, and VOT2019 datasets,
respectively. It also achieves a real-time speed of 91 frames per second on average.
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