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Development of Pipe Fault Inspection System using Computer Vision
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Abstract : A computer-vision based pipe-inspection algorithm is developed. The algorithm uses the modified Hough transformation

and a line-scanning approach to identify the edge line and the radius of the pipe image, from which the eccentricity and dimension of

the pipe-end is calculated. Line and circle detection was performed using Laplace operator with input image, which are acquired

from the front and side cameras. In order to minimize the memory usage and the processing time, a clustering method with the

modified Hough transformation is introduced for line detection. The dimension of inner and outer radius of pipe is calculated by the

proposed line-scanning method. The method scans several lines along the X and Y axes, calculating the eccentricity of inner and

outer circle, by which pipes with wrong end-shape can be classified and removed.

Keywords : modified hough transform, pipe fault inspection, computer vision, line-scanning method
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(c) Side view image of fault pipel
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(d) Application of proposed algorithm to side view image

917 B2 1 9] A
Fig. 17. Test result of faulty pipe 1.

T 4 E% ol 9] A% FE AHEFD).

Table 4. Test result of faulty pipe 1 (side).

71&7)15
4?2 FEAS Aj2o)
aag ag | OTRE | EEE
X #1) X )
327709115 330.001095 229198 6.726208
T 5 EBF vo)=Z 1 o #x H4E 2ACER).
Table 5. Test result of faulty pipe 1 (front).
% A | bR A
FA9 X 23 335 340
F49 Y AR 242 242
X Wake] 9 E Hol 86 181
Y 3] gix|E 2ol 79 171
Bek vlo]Z 1 9 B9 Ao whE B¥Eeth o
A =0 GAelM FAT x W] HujdelE W

Fjolek, w

B @Akl SR x, v W3] A Fo] 18846 pixel
1 H

9} zpol7} glom, 53] ¢
10, 8pixel 4] zto]7} Hr}. of=

QgRae oluak

bayo) whx] Bol
M8l A4,

Case2: £ To|L2 HAE

(a) Frontview image of fault pipe2

(b) Application of proposed algorithm to front view image

(c) Side view image of fault pipe2

(d) Application of proposed algorithm to side view image

a9 18, £ dolZ2 9] Ak
18. Test result of faulty pipe 2.



830

E 6 =F Fo|Z29] AR HE AWZT)
Table 6. Test result of faulty pipe 2 (side).

N&71E N
249 .
7M1 A FHhdo]
o]FEd X BAEF
o X N b X33
=Z|L3r
z}H%) D)
322504192 | 3169372206 | 5.5669714 | 6914516
E 7 B3 wolz o9 AR AE ANAW).
Table 7. Test result of faulty pipe 2 (front).
% | wiEE A
T X #E 332 337
A9 Y SR 233 231
X 3gke] WA E 2ol 81 179
Y #Hake] REAE o] 80 175

Folth w1 ¥ QoM 4% x Bk QEHZJ_O% H
A 6914516mm ZM, 7.1£0.18mmell % WX Fx]olch E
g AW gAeld ZHE x y W] 9wk Eo]
188+6pixel 9} 3,7pixel A Z}o]7t ATt

o| AL B mlo|L 2 7} |10 HEs
Fo] AE AR & Yrk= 4 & F AUrh

8]—04 ]—- Higo 2 an‘:\_

v.d8
H =FoAE H3 Hough ¥} line-scanning method =3
ol&3t zz A3 A& A&t pipe Al BLF 9
73, W3, 94% 55 % e
4
a

e, AR @) iAol HAE A% R 7 EA
7hgasigich. B4, A7k elEA wase S0

Ht Xk &

1974 4 6 € 10 ¥4Y. 2001 ' d &4k
st 7]AE s £, 2003 A &4
w7 ARAE A8k} *JA}. iR
EEldunte]~ AT, FAEokE
ZEA. HFeud S8

MO XtEsak Al AR B

==2A M 9 =, M 10& 2003. 10

D7k uke-S- Bl o) mullge] FuiE Qe e

olgkir & = Slrk o]E WHE] st HdApet AARY

HAbolo] Zho]l=E A9 HAHAR] F4E I35 Sl
A, Hef EL} 991 FHAYE Agt] 549 Avae

AATE Hely A R A &

Aol

ekl

[1] H. Maitre, "Contribution to the prediction of performance of the
hough transform", [EEE Trans. on Pattern Anal. And Machine
Intel,, PAMI-8(5), 1986.

[2] J. Mingworth and J. Kittler, "A survey of the hough transform",
comput. vision graphics image processl., vol. 44, pp.87-116,
1988.

[31 I L. Tumey, T. N. Mudge, and R. A. Volz, "Recognizing
partially occluded parts", IEEE Trans. on Pattern Anal. And
Machine Intel, PAMI-7(4), pp.410-421, 1985.

[4] G. Stockman, S. Kopstein and S. Benett, "Matching images to
models for registration and object dection via clustering”, /EFE
Trans. on Pattern Anal. And Machine Intel, PAMIA4, pp.229-
241, 1982.

[5] B. Bhanu and O. D. Faugeras, "Shape matching pf. two-
dimensional objects", [EEE Trans. on Pattern Anal. And
Machine Intel., PAMI-6(2), pp.137-155, 1986.

[6] C.K.Chan and M. B. Sandler, "A complete shape recognition
system using the hough transform and neural network”, IAPR,
11th, pp.21-24. 1992.

[71 D. H. Ballard, "Generalizing hough transform to detect arbitrary
shapes", Pattern Recognition., vol. 13, pp.111-122, 1981.

[8] C.Kimme, D. H. Ballard and J. Sklansky, "Finding circles by an
array of accumulators”, Comm. Of ACM., vol. 18, pp.111-122,
1981.

[91 M. W. Koch and R. L. Kashyap, "Using polygons to recognition
and locate partially occluded objects", IEEE Trans. on Pattern
Anal. And Machine Intel., PAMI-9(4), 1987.

[10] W-Y. Wu and J. W. M-, "Elliptical ob jection by using its
geometric properties”, Pattern Recognition., vol. 26(10),
pp-1499-1509, 1993.

[11] P. V. C, Hough, "Method and means for recognizing complex
patterns”, U.S. Patent., 3,069,654, Dec.18,1962.

[12] R. O. Duda and P. E. Hart, "Use of the hough transformation to
detect lines and curves in picture", Comm. Of ACM.,, vol. 15, no.
1, Janu,, pp.11-15, 1972.

[13] 2728, A 89,73 2k 1A, Ak 2000

ol &

Ao} A5 54| 2 B8

rtr

A A8 A9E FHE

oAg
L=

Aol Ageh Al ~RFE =X AgH Aoz 3

e



Journal of Control, Automation, and Systems Engineering Vol. 9, No. 10, Octobetr, 2003 831

etd

o) AHE A 2HE 3 =EA A8 A A9z FE

2@

e

1965 6 ¥ 12 ¢4, 1993 @ =90
At £, 1993 d~1999 3 F
AR CM AT AGdTY.
2000 A~ FFAYE A4 AP
TE HAATY BAFoR= TAA

£5 2 ABE V=Y 4.

C




