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Abstract: Accurate grading and identification of tobacco climate spot disease hold multidimen-
sional value in agricultural production, disease control, and environmental protection. Manual i-
dentification suffers from issues such as high costs, strong subjectivity, and low efficiency,
which can be addressed through image recognition technology. This study, based on the Vision
Transformer (ViT) framework, replaces patch embedding with compression units to propose
the Cu-ViT model, systematically enhancing the ViT model’s capability in image capture and
recognition. In simulated tests, the Cu-ViT model achieved an accuracy of 91.23% , with its F1
score, precision, and recall all surpassing those of ViT as well as advanced recognition models
such as ResNetl152, InceptionResNetV2, Swin Transformer (SwinT) and VGGNetl9. The av-
erage recognition time per image was 104,23 milliseconds. Furthermore, the Cu-ViT model’s
accuracy, validated in real production environments, outperformed manual identification (p <<
0.01). These results indicate that the Cu-ViT model is capable of grading and identifying tobac-
co climate spot disease.
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