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Development of Image Processing for Concrete Surface Cracks
by Employing Enhanced Binarization and Shape Analysis Technique
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ABSTRACT

This study proposes an algorithm for detection and analysis of cracks in digital image of concrete surface to
automate the measurement process of crack characteristics such as width, length, and orientation based on image
processing technique. The special features of algorithm are as follows: (1) application of morphology technique for
shading correction, (2) improvement of detection performance based on enhanced hinarization and shape analysis,
(3) suggestion of calculation algorithms for width, length, and orientation. A MATLAB code was developed for the
proposed algorithm, and then test was performed on crack images taken with digital camera to examine validity of
the algorithm. Within the limited test in the present study, the proposed algorithm was revealed as accurately
detecting and analyzing the cracks when compared to results obtained by a human and classical method.

Keywords : concrete crack, crack detection, crack analysis, crack width, image processing
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(a) Test image

(b) Test result

Fig. 10 Test result of crack detection for specimen 1
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(a) Test image

(b) Test result

Fig- 11 Test result of crack detection for specimen 2
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Fig. 12 Test result of crack detection for specimen 3
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Table 1 Effect of focal length of camera and distance between camera and concrete surface

Distance between camera | Focal length | Unit pixel length Measurement point
and cracks (mm) (mm) (mm/pixel) 1 2 3 4 5
865 28 0.209 1.05 1.49 0.89 - -
865 * 50 0.119 - 1.48 034 0.84 -
865 70 0.085 - - 0.82 - -
1200 28 0.299 1.02 1.57 0.90 0.90 1.02
1200 50 0171 - 1.55 0.83 0.86 1.07
1200 70 0.124 - 1.48 0.82 0.87
1915 50 0.286 1.10 1.50 0.86 0.86 0.98
1915 70 0.207 - - 0.83 0.83 -
Average (mm) 1.05 151 0.85 0.86 1.02
Standard deviation (mm) 0.037 0.036 0.030 0.024 0.047

* Numerical difference between W. and Wn with respect to W, (%)

Table 2 Comparison of crack width

Measurement point
1 2 3 4 5
"W width calculated by
proposed technique (mm) 1.05 1.51 0.85 0.86 1.02
W width measured by
crack microscope (mm) L0 15 08 0.9 1.0
| W, — W,
———x x 100 (%) 55 0.67 5.9 4.7 2.3
24
Table 3 Comparison of crack length
Measurement point
1 2 3 4 5 6 7 8
L length calculated by proposed| oy | 3193 | g144 | 5615 | 1126 | 1213 | 5397 | 1303
technique (mm)
b length measured by ruler | g3 300 580 540 100 100 500 116
IZ.— L, ]
T = x 100 (%) 8.03 4.10 593 3.98 126 21.3 7.94 12.3
Table 4 Comparison of crack direction
Measurement point
1 2 3 4 5 6 7 8
D! direction calculated by 76 | -744 2.1 634 | -617 7838 65.7 82.3
proposed technique (mm)
D direction measured by 70 -5 73 65 60 7 66 33
protractor (mm)
\D,~ D,)
T * x 100 (%) 2.2 0.85 1.3 24 2.8 0.96 0.67 0.86
(W, — W, % g7 Fde] ZolE AAElY 1 AnE o
Relative difference:————‘ x 100 3 s 8 H_ ?4 delg ﬁ}“ Fl, AAE 1mm 9
., o 22 ZA% %3} v)astiTable 3). 4 Q) 5Y
A7\M, Wee €€ HE AT25E A gl Wne 3 by oz AR Aol 3R~213%2 BYoln A

gholdt.
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