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Research on Semantic Segmentation of Crop Diseases

Based on Improved Unet Model

LIU Weili,SUN Gonglingyun, LIAN Junbo, LI Xiangchen, HUI Guohua”
(School of Mathematics and Computer Science ,Zhejiang Agriculture and Forestry University , Hangzhou Zhejiang 31300, China)

Abstract; Targeting at the challenges posed by high intra-class variability and significant inter-class similarity in crop diseases,an en-
hanced UNet model called VGSA-Unet is presented to improve the accuracy of segmentation for crop leaf disease images. VGG16 is em-
ployed as the encoder for the Unet model. A multi-scale context module of GC_ASPP is integrated between the encoder and decoder.
This addition enhances the extraction of global features from images while capturing multi-scale information, enabling the model to com-
prehend the details of disease images with varying morphologies and improve performance when processing images with significant scale
variations. In the decoder,bilinear interpolation is used in place of transposed convolution, reducing the loss of edge information and
boosting the model’s computational efficiency. A hybrid loss function is applied to enhance the model’s capability to segment minute dis-
ease spots. Experimental results demonstrate that the improved VGSA-Unet model outperforms existing network models in terms of mPA
(92.04% ) and mloU(84.61% ) metrics. The findings confirm that the proposed model overcomes the segmentation difficulties caused by
disease characteristics, accurately extracts small disease spots and effectively performs precise segmentation of crop leaf diseases.
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