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Abstract In South Korea, sewage pipeline exploration devices have been developed using high resolution digital
cameras of 2 mega-pixels or more. On the other hand, most devices are less than 300 kilo-pixels. Moreover, because
100 kilo-pixels devices are used widely, the environment for image processing is very poor. In this study, very low
resolution (240x320 = 76,800 pixels) images were adapted when it is difficult to detect cracks. Considering that the
images of sewers in South Korea have very low resolution, this study selected low resolution images to be
investigated.

An automatic crack detection technique was studied using digital image processing technology for low resolution
images of sewage pipelines. The authors developed a program to automatically detect cracks as 6 steps based on the
MATLAB functions. In this study, the second step covers an algorithm developed to find the optimal threshold value,
and the fifth step deals with an algorithm to determine cracks. In step 2, Otsu's threshold for images with a white
caption was higher than that for an image without caption. Therefore, the optimal threshold was found by decreasing
the Otsu threshold by 0.01 from the beginning. Step 5 presents an algorithm that detects cracks by judging that the
length is 10 mm (40 pixels) or more and the width is 1 mm (4 pixels) or more. As a result, the crack detection
performance was good despite the very low-resolution images.
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Table 2. The analysis procedures (time = 124s)
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25 Step 5 : Detect the Crack
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Fig. 2. Results using Otsu’s method at 124s
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Table 4. Results by threshold change at 124s
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Table 7. Crack detection by threshold variation

(2
Crack detection by user
algorithm
VS.
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No. of crack detection (n)
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Table 8. Summary by threshold variation

No. of No. of

Range of crack detection (n) crack detection (%)
threshold dExa(ft Error Exact detection (E;T:‘:TS
etection (n/65%100) <100)

T, —0.05 33 3 50.8 2.2
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T, —015 53 6 815 44
T, —0.20 57 23 87.7 17.0
T —0.25 61 43 93.8 319
T, —0.30 61 70 93.8 51.9
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T, —0.50 63 102 96.9 75.6
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Table 9. Summary for optimum threshold
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Table 10. Excellent results

time | Real )
Sample image
(s) |crack

28~32

35~42
61~71
90~94

100~105
122~124

R
4. 006EEE |
g 1 o

148~152

(6]
o |
o |
o |

98 T
o |
(6]
(6]
174 (6]
(6]

182

No. of excellent results : 46

Table 11. Good results

time | Real

(s) |crack Sample image

27 o

18-00-29
150055

60

89

95

99

125

170

172
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183

No. of good results : 9
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Table 12, Bad results (Type A)

time | Real )
Sample image
(s) |crack
11 X
26 X
57 X
A (BTL)
107 | X
120 | X
137 | X
139 X 73 AlCBTLY = 9 3| CBTLY.

No.

of bad results (Type A) : 7

Table 13. Bad results (Type B)

time

()

Real

crack

Sample image

33

59

88

121

128

153

168

169

171

173

|00 |O0 |0 |0 |0 |0

AIBILY.

e

No. of bad results (Type B) : 10
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