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Target tracking based on deformable convolution siamese network

LIU Ru-hao, ZHANG Jia-xiang, JIN Chen-xi, LU Xian-lingT
(School of Internet of Things Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: In order to solve the problem that most tracking algorithms based on siamese networks have weak feature
extraction ability of backbone networks and template is not suitable for target transformation, this paper proposes the
siamese network algorithm based on deformable convolution(DCSiam) on the basis of SiamFC. Firstly, the deformable
convolution module is used to learn the adaptive offset of multi-layer feature data in different directions, and the effective
receptive field in the convolution process is increased. The final response map is obtained by multi-layer deformable
cross-correlation fusion to enhance the capability of deep semantic feature extraction of the backbone network. Finally, an
online template updating strategy with high confidence is adopted, the peak sidelobe ratio and the maximum value of the
response graph are calculated in every fixed frame as the basis for updating, and the features are fused in a weighted way
to update the template. The tracking performance of the proposed algorithm is evaluated using four common benchmark
datasets: OTB2013, OTB2015, VOT2016 and VOT2017. The experimental results show that the overall accuracy and
success rate of the DCSiam algorithm are increased by 9.5 % and 7.5 % respectively compared with the baseline on
the OTB2015 dataset,which well realizes the target tracking in complex situations and verifies the effectiveness of the
proposed algorithm.

Keywords: target tracking; siamese network; deformable convolution; semantic feature; template update
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BEAT VPG, B ILZR 1 B3R 1 n] DL, A H SRV G 1
R RINR AR T 1553 HE4, HroR

Frie th Bk B BRI 5 4 7). B2y DCSiam 5 3
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#1 OTB20157EHER

tracker year precision success
SiamRPN 2018 0.851 0.637
DaSiamRPN 2018 0.658
SASiam 2018 0.856 0.657
StructSiam 2018 0.851 0.621
TriSiam 2018 0.780 0.590
SiamDW-FC 2019 0.850 0.640
CGANSiam 2020 0.760 0.580
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2 OTBHIERE L FEEAMBHRERMR IR KFebT / ! ! 045 0684 0.169
ASMS / / / 049 0.630 0.168
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N T AT R S R R R R A5 R, A OTB2015 %
P54 TR IR B S 41 H A AR 3R 1 I A A A, 43 A

SiamFC 046 053 0235 050 059 0.188
SiamRPN 056 026 0344 049 046  0.243
DCSiam 056 031 0318 0.51 050  0.231
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