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Fig.4 CT results

1—trunk crack, 2—network fine crack, 3—low contrast

crack, 4—trunk crack branch
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Fig. 5 Network fine crack recognition results from three al-
gorithm
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Fig. 7 Oblique branch crack recognition results
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Research on Pixel-level Crack Extraction Method for CT images of Polymer Bonded Explosives

ZHANG Tao'?, ZONG He-hou', CHEN Hua', DAI Bin', LIU Ben-de', LUO Ji-zhou®
(1. Institute of Chemical Materials , CAEP , Mianyang 621999, China; 2. School of Computer Science and Technology, Harbin 1500001, China)

Abstract: In order to effectively improve the accuracy of crack identification and crack characterization method, this research
has focused on the problem of dark fields, low contrast and high noise in the computed tomography (CT) images of HMX-based
polymer bonded explosives (PBXs). We propose a new algorithm. By using the density and local-orientation of cracks, the algo-
rithm first preprocesses the source image by integrating the non-local mean algorithm, the Laplacian sharpening algorithm and
the Gamma sharpening algorithm. Then, it adopts the statistical method to extract directly cracks’ feature-points, which is used
to derive the positions, orientations and thicknesses of cracks via the local orientation among these points measured by the Maha-
lanobis distance. Finally, it copies the gray values of pixels from the source image, to realize fine recognitions of continuous
cracks from CT images of HMX-based PBXs. Comparative experiments were conducted, on CT images of thermal-force com-
pound loading cracks from three PBXs, by this proposed Mahalanobis distance based crack extraction(MDCE) algorithm, Canny
edge detection algorithm and phase consistency method, respectively. Results show that this proposed MDCE algorithm can ex-
tract various cracks clearly and accurately cracks from CT images with low quality, which indicates the high effectiveness of this
method and enhances the ability of crack recognition and characterization.

Key words: polymer bonded explosive (PBX) ; CT image;crack recognition;Mahalanobis distance; Carney algorithm
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