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Abstract

A semantic segmentation based frost thickness measurement method for cold storage pipes is
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proposed to address the problem of low light and multiple obstacles in the process of monitoring
frost thickness, which seriously affects image quality and frost thickness measurement accuracy.
Firstly, the semantic segmentation algorithm is introduced into image processing to perform pixel
segmentation on the collected low light frost layer images, in order to eliminate the impact of low
light environment on image quality; Secondly, Canny edge detection is performed on the frosted
area of the exhaust pipe frost layer, and combined with the Hough line detection algorithm, the
frost layer area is extracted; Finally, the frost layer thickness is determined based on the propor-
tional relationship between the actual size of the cold storage duct and the pixel width of the
frosting area. The experimental results show that the proposed method can effectively calculate
the frost layer thickness of cold storage pipes in low light and multi-obstacle environments. The
relative error of the calculated frost layer thickness is only 1.88 mm, which has certain reference
value for cold storage pipe frost layer monitoring work.
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Figure 1. Annotation comparison image
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Figure 2. DeepLabv3+ network structure
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Figure 3. Semantic segmentation image
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Figure 4. Image feature extraction image
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Figure 6. Hough line detection results
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Figure 8. Experimental flow chart
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Figure 9. Annotation example
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Table 2. Measurement of artificial frost layer
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Figure 11. Comparison of target extraction
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Figure 12. Pixel calculation error
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