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Abstract

Pests damage crops, resulting in reductions in crop productivity and quality. Therefore, it is important to promptly
and accurately identify pest types and perform appropriate control work in a timely manner. Existing pest
identification requires a lot of time because it is performed by visual judgment of experts. Therefore, in this paper,
in order to realize the unmanned automation of pest prediction, we propose a deep learning model for automatically
discriminating pest types from pest images. In particular, in this study, we propose a multiscale vision transformer
model with a built-in cross-attention module based on the region-of-interest(ROI). The proposed model is designed as
a dual branch, and the attentional function is strengthened by exchanging class tokens and patch tokens between the
pest branch and the ROI branch. Through the experimental results, it was confirmed that the proposed cross-attention
module can improve the feature extraction ability and improve the accuracy of the final classification model by about
1.3%.
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Fig. 1. Vision transformer model; Transformer encoder, Multi-Head attention, Spatial reduction attention, Multi-Head pooling
attention(left to right)
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Table 1. Quantitative evaluation

Models Correct recognition
rate

DeiT [6] 77.59%

CrossViT [7] 76.10%

PVT (8] 76.24%

MVIT [9] 80.34%

Proposed RCA-VIT model 81.61%
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