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Object tracking algorithm based on supervised feedback and Transformer
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Abstract: To address the limited robustness of traditional Siamese networks in complex scenarios and the high
computational demands of Transformer-based architectures, this paper proposes a novel object tracking algorithm based
on supervised feedback and a lightweight Transformer. First, a supervised feedback module is designed to incorporate
task-relevant feedback during feature extraction, guiding the network to focus more effectively on target regions,
thereby enhancing feature discriminability and suppressing background interference. Second. a lightweight Transformer
structure is constructed, which maintains strong global modeling capabilities while significantly reducing computational
complexity and parameter overhead. achieving a favorable balance between performance and efficiency. Finally, an
adaptive template update mechanism is introduced to dynamically adjust the template content based on the current
frame's object state and scene variations, improving adaptability to target appearance changes and mitigating tracking
drift. Experimental results on multiple mainstream public datasets show that the proposed method outperforms
existing advanced algorithms in terms of both robustness and real-time performance.
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Table 4 Comparison results of the UAV dataset

PR A IRz ES K
SiamFC 0. 498 0.719
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SiamBAN 0.631 0. 833
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Table 5 Comparison results of the LaSOT dataset

PR 2R RIS B
SiamFC 0. 498 0. 420
SiamDW 0. 347 0.437
SiamMask 0. 467 0.552
ATOM 0. 499 0.570
DaSiamRPN 0.515 0. 605
DiMP-50 0. 560 0. 642
Siam TPN" 0. 581 0. 683
TrSiam"* 0.624 0.712
3 0. 636 0.727
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Fig.5 The attribute analysis results of the OTB100 dataset
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Fig. 6 The attribute analysis results of the LaSOT dataset
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Table 6 Experimental results with different

threshold settings

B {F 0 LRZES iR
0. 30 0. 619 48
0. 20 0. 628 47
0.10 0. 636 45
0. 05 0. 632 38
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Table 7 Ablation experiments on the OTB100 dataset
ResNet50 B I Transformer 51k Transformer R 5B JR IR i
X X X X X 0.583 86
N/ X N X X 0.678 26
J J J X X 0. 690 25
N Ni X N X 0. 685 43
N N X N N 0.704 39
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