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A Study on the Development of the System for Inspecting Cracks
in the Inner Wall of Structures.

S. H. Lee(Mecha. Eng. Dept. HYU), D.Y. Sin(Precision Mechanical Eng. Dept., HYU), Y. K. Son (Precision
Mechanical Eng. Dept., HYU), C. S. Han(Mechanical Eng. Dept., HYU)

ABSTRACT

In this paper, we have proposed an automatic inspection system for cracks on the surface of a structure. The proposed
system consists of the imaging system and the vehicle system. The imaging system, a sct of optical sensor, lens, illuminator,
storage and their configuration, images the scene and store it on the hard disk. We adopted a linescan camera of 5000 pixel
density to achieve high resolution without loss of simplicity. The vehicle system that moves the optical system is
implemented by an AGV. The AGV moves forward at constant velocity and avoid obstacles to acquire a stable image. We
have implemented an experimental system and have acquired images of the wall of hallway. The image is of 0.I-mm/pixel
resolution and the scanning time is about 1 m/sec. The allow able scan.
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Fig. 1 Crack inspection system
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Fig. 2 Imaging system
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Table 1. Matrix vs. linescan camera
Matrix Camera ‘Linescan CGD
Density 512%512 2000x 2000 5000
Cost Low High Low
# of Cam. 20/ 10m 5/10m 2/ 10m
Resolution | mm/pixel

Table 2. Specification of the camera

Elements Specification
Density 5000 pixels
Readout rate 12M pixels/sec
Interface RS-424
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Fig. 3 Perspective transform with lens distortion.
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Table 3. Specification of light
Elements Specification
Source Halogen
Reflecting mirror 250 mm radius
Scattering lens 1500 mm radius
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Fig. 4 (a) AGV system
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Fig. 4 (b) Schematic diagram of cart system

Fig. 4 Scanning system
3.4 ¥

Fig. 4 8} o] sfute AlA¥lo g AFH aky
o A¥E& YT HFE W FHL 1 mx
10moli £4 £HE¥ 0.8mssec oltt.

Fig. 5 & 5% dAolr} Fig S(ae 85
& =AY vtdlete #5538 9aeli Fig 5
B ALRE T 5% Fadolinh

z7o] FOV(Field of view) M 4% #Alatz &
o] whd= 1 Bl SN(signal to
noise)] 7k A3l #& A& wlgivh ot
352 0.2 mm/pixel o]t}

!
= =)
rlr o3

A

(b)

e

4. AE

bx
il

¥ Aol gl et Agetel T
Wiel @A Arbete Aage Aken
Fgstgh oy HE FEe 9@ A
3 AGV o F3ES Mo Hie Fun
@ shelvh & AyelA Aue o9y 25 3
g FA G ArWe WEHa
Holm, T2% ¥ £=
gol Jbwateg Axue A4S o
%W sRe) Hdd FER W 9
Aol oz Az gol A8E + AL 3
Ttk ols AF AR 2EE ol§

~
=
L
.
uo

>
(e
i
T

gl

T
N

o
0w o o o

g
N 2

¢
v

o ol
10

]
38 -

it
‘L
-,

9'{_,‘\.

1

Ho o

——

oy o LN

.
o
==

,
o |

R

e —————

Fig. 5 (a) Target object

Fig. 5 (b) Acquired image

Fig. 5 Experimental result

ZEo Fd ZAF ANAERY JMubel] 2 Lgo] H
Ziolar, olglgh A W i A" HAb o
o AuxE mefdle] HAF FHH AR T
dato] chekdt A thde] ol HAN W Ui R
A 5 75 FAE YTl AFSHEF Y
g Flojtt

i)

bl

o

al

1. Kuk-hyun Han, Sinn Kim, Yong-jae Kim, Jong-hwan
Kim, “Internet Control Architecture for Internet-Based
Personal Robot,” autonomous Robets , Vol. 10, pp.
135147, 2001.

2. Fenghui Yao, Guifeng Shao, Hiroaki Yamada, Kiyoshi
Kato, “Development of an automatic Conceret-tunnel
Inspection System by an Autonomous Mobile Robot,
Proceedings of the 2000 IEEE International Workshop
on Robot and Human Interactive Communication
Osaka. Japan — September 27-29 2000

3. Tlusty, J., Smith, S., and Zamudia, C., "Operation
Planning Based on Cutting Process Model,” Annals of
the CIRP, Vol. 39, pp. 517 - 521, 1990.

4. H.D.Cheng, M.Miyojim, ‘“Automatic Pavement
Distress Detection System,” Journal of Information
Sciences 108, pp.219-240, 1998

5. J Pynn, Awright, R Lodge, “Automatic ldentification
of Cracks in Road Surfaces,” Image Processing and its
Applications, Conference Publication, No. 465, 1999

6. &AM, 94 REL AW FFFHAX
oMol w3 At gk VA =82, A
1748, A 9%, pp. 2373-2380, 1993.

- 483 -



