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Fig. 6 Partial examples from the cow face dataset
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Table 1 Performance comparison of Swin-BiCAS with mainstream baseline models %
FEL R P... R.. A F,

MaxViT 93.1 92.8 94.4 92.9
MetaFormer 94.4 93.2 95.1 93.8
Next-ViT 96. 8 95.6 97.2 96.2
ViT 90.4 90. 6 91.9 90. 5
MLP-Mixer 97.3 96.9 97.8 97.1
ResNet50 93.6 93.2 94.7 93.4
Swin-BiCAS (A LA ) 98.7 98.9 99.1 98.8
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Sparse Attention and Spatial-Channel Fusion
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Abstract: As cattle farming gradually transitions toward refined and intelligent management, achieving
rapid and accurate individual identification of cattle has become a critical technological bottleneck in mod-
ern livestock management. Traditional contact-based identification methods suffer from high costs and
susceptibility to tampering, while existing non-contact visual recognition technologies exhibit limited fea-
ture extraction capabilities for cattle faces and lack robustness in complex farming environments. To ad-
dress these challenges, a novel cattle face recognition method named Swin-BiCAS is proposed. Specifi-
cally, a BiFormer Block is integrated into the Swin Transformer framework, which employs a sparsified
Bi-Level Routing Attention mechanism to effectively compensate for the limitations of traditional
window-based attention in modeling long-range dependencies. This design enhances fine-grained feature
extraction while reducing computational complexity. Furthermore, a feature fusion module named CAS-
merge is proposed to enhance feature representation by jointly optimizing spatial awareness and inter-
channel relationships. This enables the model to maintain sensitivity to spatial details while effectively
modeling channel-wise correlations. Experimental results demonstrate the effectiveness of the proposed
method, achieving an accuracy of 99. 1%.

Key words: individual identification; Swin Transformer; attention mechanism; cow face recogni-

tion; feature fusion



