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Crack Extraction from Sagger Bottom Based on Sector
Neighborhood Difference Histogram

Xu Degang”, Li Xiangxin, Yang Chunhua, Gui Weihua

College of Information Science and Engineering, Central South University, Changsha, Hunan 410083, China

Abstract The image background of the crack on the sagger bottom is complicated, the distribution of cracks is
dense and intermittent, and characteristics of cracks are not obvious, so crack extraction of the sagger bottom is
difficult. To solve the problems, a method for detecting sagger cracks based on sector neighborhood difference
histogram is proposed. A multi-scale, multi-direction sector filter is constructed according to the spatial clustering
characteristic and directional characteristic of the crack pixels. By calculating the convolution of the filters with the
image, a sector neighborhood difference histogram that can reflect the crack distribution probability feature is
obtained. Crack extraction is realized depending on the difference in crack distribution probability characteristics
between the crack pixels and non-crack pixels. Finally, the global and local length and distribution area
characteristics of the cracks are integrated to evaluate the degree of cracking. The experimental results show that the
proposed algorithm can achieve good extraction results for all types of cracks on the sagger bottom. The precision and
recall of the algorithm can reach higher than 90%, which is better than some of the existing good methods for crack
extraction. The assessment results of the method for assessing the severity of cracks are also basically the same as
those of a person's subjective assessment.
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Fig. 1 (a) New sagger bottom; (b) defect-free sagger after usage for a few times;

(c¢) sagger with cracks after usage for a few times
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Fig. 2 (a) Original image of sagger bottom crack; (b) result of median filtering;

(c¢) detailed image after subtraction and phase inversion; (d) effect of image subtraction process
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Fig. 3 (a) Original image of sagger bottom crack; (b) result of image subtraction process; (c) result of threshold

segmentation; (d) gray histogram of (b); (e) effect before close operation; (f) effect after close operation
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Fig. 4 (a) Two types of crack pixels and their corresponding sector neighborhood difference histograms;

(b) two types of noise pixels and their corresponding sector neighborhood difference histograms
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Fig. 5 (a) G'(x,y,0) function and sector filter acquisition process; (b) sector filters in the first eight directions
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Fig. 6 (a) Crack pixel sector neighborhood difference histogram (left) and its transforming result (right);

(b) noise pixel sector neighborhood difference histogram (left) and its transforming result (right)
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Fig. 7 (a) Original image (top) and pretreatment result (bottom); (b) crack extraction results (1%-, 2"-,

and 3"-lines corresponding to the segmentation probability thresholds of 0.3, 0.4, 0.5, respectively;

1%-, 2™- and 3"-columns corresponding to the number of iterations of 0, 2, 5, respectively)
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Fig. 10 Crack severity assessment results. (a) E=0.96, HH; (b) E=0.83, HH; (¢) E=0.65, H
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