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Image processing

This study developed an image processing system for detecting damages on
underground spiral PVC pipes. The detection method is simple—identifying
damaged areas by measuring circularity along the pipeline. This uses the
assumption that damage parts will not make a circular shape. Conventional
devices check the circular shape of the pipe along the pipeline by measuring the
angles between 6 spring-connected legs on the device. The conventional device,
however, requires the insertion of 3 different wires (electrical, communication,
and camera lines) along with a guide wire for pulling the device. The developed
system presented here has simplified this system, requiring only a camera line
while maintaining reasonable accuracy in damage detection.
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Fig. 1 Underground PVC spiral pipe
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Fig. 5 Image processing system for measurement
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Fig. 7 Noise elimination and edge merging

= A&

maximum) 9| B71%-& 744 & Stk v FEAR
AY =& 2K By ]%}1’2 T4 #Z2y(local minimum)#ts 7F
ok 7 AY o7 He 2l o]& AZH Fig. 69 A
(edge) V= < . ASHE dAE FdAE Ldaels
o7 2= AT W)gho] v AAe 2= Zlo] Al 4tk AA
B ASHEY Folre 79 Hagh Axo] oA AHH A
FUsith. FollA B upel o] vkt ol=7t 7] wiEe
NAE 27] Al preprocessing © 2 F|t]o] HE|Y 23]9} ~F]

O/‘\o
—=

YEY 158 NS0,
Fig 69 YL 79 AL THIE ZE A}
SO} sk e ok oA B e o] Slrk olF A

317] 9151 canny edge detectorE 28313

1(ij): Intensity of the image

oI
ox

xT

: x gradient component

r : y gradient component

Edge Strength e,(ij) = +/J2(i.5) + J(i.j) (1
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Fig. 8 Edge detection by using edge strength
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Table 1 The 1st results of measuring the diameter

Table 3 The 3rd results of measuring the diameter

Distance Computer vision(mm) Mechanism(mm) Distance Computer Vision(mm) Mechanism(mm)
0 102.68 104.27 0 102.5 104.27
1 104.13 104.27 1 100.27 104.27
2 99.42 104.27 2 102.32 104.27
3 101.42 104.27 3 99.16 104.27
4 103.97 104.54 4 102.26 104.27
5 102.58 104.27 5 102.5 104.27
6 104.91 104.27 6 102.5 104.27
7 104.49 104.27 7 102.5 104
8 102.5 104.27 8 99.04 104.27
9 99.99 104.54 9 102.5 104.27
10 102.5 104.54 10 101.26 104
11 99.98 104.27 11 102.5 104
12 99.27 104.27 12 96.87 103.73
13 102.54 104.27 13 100.42 103.73
14 104.92 103.73 14 104.59 103.19

Average 102.35333 104.288 Average 101.41 104.072

Table 2 The 2nd results of measuring the diameter

Distance Computer vision(mm) Mechanism(mm)
0 102.5 104.27
1 101.64 104.27
2 101.7 104.54
3 102.5 104.54
4 99.37 104.54
5 104.76 104.54
6 102.5 104.54
7 102.5 104.81
8 101.47 104.81
9 105.46 104.54
10 102.5 104.54
11 100.48 104.54
12 102.16 104.27
13 103.13 104.27
14 102.5 103.46

Average 102.34 104.432

=2 ,] HEE Q=S

% FRlA /\l~9~

=4 %W =

255

Table 4 Average and error of results

Ist 2nd 3rd
Average of computer vision results 102.35 | 102.35 | 101.41

Standard deviation of computer vision
results

Average of mechanism results 104.29 | 104.43 | 104.07
Standard deviation of mechanism results| 0.19 0.32 0.31

1.96 1.47 1.93

Average error of computer vision 1.89% | 2.04% | 2.62%
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