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Abstract

Recently, the vision transformer model has become a representative model for image classifiers. However, if the
background and object colors are similar or the background texture is complex, the model's accuracy deteriorates. To
solve this problem, a deep learning model based on the region of interest has been developed, but when the
background is complex, the image segmentation labeling task can be considered difficult in practice. Additionally,
image segmentation maps have the disadvantage of insufficient information because they are expressed as binary
values. Therefore, in this study, we would like to present a vision transformer that uses a class activation map
instead of an image segmentation map. Through experimental results, the proposed model was able to capture regions
of interest well even in images with complex backgrounds and achieved better accuracy than existing classification
models for pest and fire blight datasets.
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Fig. 1. Proposed vision transformer based on class activation map
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Fig. 2. Example of pest images (a) Brown plant hopper,
(b) Grub, (c) Large cutworm, (d) Lytta polita,
(e) Brevipoalpus lewisi megregor, (f) Cicadellidae
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Fig. 3. Example of fire blight images
(a) Healthy, (b) Marssonia blotch, (c) Citrus canker,
(d) Valsa canker, (e) Alternaria leaf spot, (f) Rot
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Table 1. Quantitative evaluation for pest dataset

Models Correct recognition rate
ResNet50 [2] 73.64%
CrossViT [6] 76.81%

PVT (4] 76.95%

MVIT [5] 80.06%
Proposed model 80.24%
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Table 2. Quantitative evaluation for fire blight dataset

Models Correct recognition rate
ResNet50 [2] 98.66%
CrossViT [6] 99.46%

PVT [4] 91.90%

MVIT [5] 99.52%

Proposed model 99.56%
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