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Scratch detection and removal method for coal microscopic images

LI Yao, LENG Siyu, LEI Meng, ZOU Liang
(School of Information and Control Engineering, China University of Mining and Technology,
Xuzhou 221116, China)

Abstract : Coal microscopic image preprocessing mainly includes coal scratch detection and removal. It
is difficult to extract spatial shape characteristics accurately and refine edge information effectively for coal
scratch detection based on the Hough transform algorithm and it is prone to miss detection and false
detection. In order to solve the above problems, a coal scratch detection method based on semantic
segmentation is proposed. This method introduces the residual structure to improve the spatial attention
model, and embeds the model into U-Net which uses the VGG convolutional layer as the image
characteristic encoder to obtain the semantic segmentation of coal scratches. In order to solve the problem
that the fast-moving image restoration algorithm makes the texture difference and visual artifacts between
the coal scratch removal area and the surrounding area, an image restoration algorithm based on improved
area matching is proposed to remove coal scratches. The effective removal of coal scratches is achieved by
using k-nearest neighbor image block search, cross-scale and rotation angle search strategies, and an image
block offset distance measurement based on Euclidean distance. The experimental results show that the
coal scratch detection method based on semantic segmentation can reflect the edge details of coal scratches

accurately, has better spatial characteristic analysis performance, and improves the accuracy of coal scratch
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detection. The method adopts the image restoration algorithm based on improved area matching to remove

coal scratches. Therefore, the texture characteristics of the coal scratch removal area and the surrounding

area are more consistent, and the overall visual effect of the image is improved.

Key words: coal microscopic images; coal scratches; semantic segmentation; spatial attention; image

restoration; area matching
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Fig. 1 Improved spatial attention model
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Fig. 2 Network structure of improved spatial attention U-Net
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Fig. 3 Coal scratch detection results
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Table 1 Evaluation indexes of different coal

scratch detection methods %
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Fig. 4 Coal scratch removal results
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