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Optimization of visual detection system for pesticide residues on fruit and vegetable surfaces
based on multispectral fusion
Guishen Wang Geyuan Ding
Shenyang University of Technology

[Abstract] In response to the demand for rapid detection of pesticide residues on the surface of fruits and
vegetables, this study proposes an optimized method for visual detection system based on multispectral fusion.
By introducing an improved deep convolutional neural network and Transformer hybrid architecture, accurate
feature extraction of multispectral images has been achieved; The use of adaptive weighted fusion algorithm
combined with improved kernel principal component analysis effectively improves the quality of spectral data
fusion. In terms of system efficiency optimization, a parallel computing architecture based on CUDA and
heterogeneous hardware configuration scheme have been designed, significantly improving detection speed. At
the same time, system stability has been enhanced through redundant hardware design, intelligent fault—tolerant
mechanisms, and optimized data transmission protocols.
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