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Research on automatic detection and extraction of coke optical texture

Wang Xialin' Kan Xiu' Sun Weizhou® Cao Le' Fan Yixuan'

(1. School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China;
2. School of Metallurgical Engineering, Anhui University of Technology, Maanshan 243002, China)

Abstract: Coke optical texture analysis is an important way to evaluate the quality of coke, aiming at the problems of fuzzy edge, low
contrast and halo artifacts in coke photomicrographs, an automatic detection and extraction method for coke optical texture based on
semantic segmentation and fully connected conditional random field is designed. Firstly, a coke optical texture measurement platform is
built by using microscope, industrial camera and computer; secondly, the Unet is improved using residual module and attention module
and the output weight of the coke optical texture is enhanced to realize automatic detection and segmentation of coke optical texture;
finally, the spatial characteristics of coke optical texture are modeled using the fully connected conditional random field to refine the
segmentation edges and achieve the accurate extraction of coke optical texture. The experimental results show that the precision, recall,
Fl1-score and accuracy of the proposed method reach 0.967, 0.959, 0.963 and 0. 965, respectively, which are better than other
comparative semantic segmentation networks, proving that the method has high segmentation performance and can realize automatic
detection and extraction of coke optical texture.
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Fig. 1 Image acquisition system of coke photomicrographs
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Fig.2 Process flow of coke optical texture measuring system
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Fig.3 Complex scenes in coke photomicrograph
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Fig. 6  Structure of residual module
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Fig.7  Structure of channel attention module
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Fig. 8 Structure of spatial attention module
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Fig.9 Process flow of fully connected conditional random field
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Fig. 10 Images and label results of coke photomicrograph
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Fig. 12 Accuracy and loss curve of RAUnet during the training process
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