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A Crack Detection Algorithm Based on Editing Distance in
Pictorial Carved Stone

Abstract
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In order to get a better detection result of crack regions on pictorial stone, a crack detection algorithm
based on editing distance is proposed. The pictorial carved stone image is separated into many patches with identical
Key words

sizes. For separating the crack regions from the background, the editing distances between each patch are calculated
OCIS codes

and the mask image is generated simultaneously. The blank area on mask image is filled by dilation operation which
belongs to morphology. The crack detection is finished by setting a threshold to the mask image. Experimental
results show that this algorithm can detect the crack regions on pictorial carved stone accurately.
image processing; crack detection; morphology; pictorial carved stone; editing distance
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Fig. 2 Segmentation results by using different algorithms. (a) Original image; (b) threshold segmentation algorithm;

(¢) edge detection segmentation algorithm; (d) proposed algorithm
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Fig. 3 Diagram of cracked regions detection for portrait stone based on editing distance
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Fig. 4 Preprocessing process of partial portrait stone image with cracked regions. (a) Original image I, ;
(b) gray image I.;(c) weight image I, ; (d) eroded image I,
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Fig. 5 Mask image I .
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Fig. 6 Result of dilation operation Fig. 7 Crack region I, in original image
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Fig. 8 Gray histogram of crack regions Fig. 9 Statistical result of gray scale in crack regions
B9 W] LU KA/ T 15 R R B2 K EE L 15 EI’JT%%,'E%I%HEETV SR ACI I
N AR BEARL 15 A5 Ry B {H, AT RGE R . Z )5 . X 20 (6) AL B 5 1) B AT IR B 2 s 58, T R A3 21

BRI G WS o] B A5 B i ) SRR TN R8T ATl 10 R

10 A SCR A5 2 Y 248 e ) 4%

Fig. 10 Crack calibration result calculated by the proposed method
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Fig. 11 Original images of the portrait stones. (a) Image 1; (b) image 2; (c) image 3
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Fig. 12 Experimental results in red area A. (a) Original image of crack region 1; (b) manual marking;

(¢) Ref. [9] algorithm; (d) Ref. [10] algorithm; (e) proposed algorithm

B 13 S EXE B WSimas R, () AKX 2 WIELEE; (b) Falhba i

(o) SCHRCOTE 1 s (D SCHRL 10535 s (e) AR U

Fig. 13 Experimental results in green area B. (a) Original image of crack region 2; (b) manual marking;

(¢) Ref. [9] algorithm; (d) Ref. [10] algorithm; (e) proposed algorithm
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Fig. 14 Experimental results in blue area C. (a) Original image of crack region 3; (b) manual marking;

(¢) Ref. [9] algorithm; (d) Ref. [10] algorithm; (e) proposed algorithm
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Fig. 15 Experimental results in yellow area D. (a) Original image of crack region 4; (b) manual marking;

(¢) Ref. [9] algorithm; (d) Ref. [10] algorithm; (e) proposed algorithm
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Fig. 16 Experimental results in purple area E. (a) Original image of crack region 5; (b) manual marking;

(¢) Ref. [9] algorithm; (d) Ref. [10] algorithm; (e) proposed algorithm
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Table 1 Comparison of the calculation time

Calculation time /s Ref. [9] algorithm Ref. [10] algorithm Proposed algorithm
Region A 1.784 35.94 36.95
Region B 1.172 31.76 32.71
Region C 1.096 31.24 31.82
Region D 1.084 30.85 31.78
Region E 1.095 31.38 31.54
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