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Development of Inpipe Inspection Robot System
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Abstract

Recently, various inpipe inspection robots are developed and its effective values are increased in
industrial use. However, it is so difficult to make a inpipe inspection robot system which has flexible

mobility and accuracy of inspection in pipelines.

Especially, it is very important to know the exact

crack position. In this paper, we are to present a lately developed inpipe inspection robot system which
can resolve the above problems. The robot is configured as an articulated structure like a snake. Two
active driving vehicles are located in front and rear of the inspection robot respectively and passive
modules such as a nondestructive testing module and a control module are chained between the active
vehicles. Special feature of the robot system is a ground interface, which is able to show informations
of robot and pipelines. By using this, so called virtual map in this paper, user is able to know the

pipelines' feature and crack position.

Mo bt 783 2o ge g fAE
wem QE S :
;«1 6:344 FaN st

340 o B 4 sl bl

T AdAA, B, g Adsa herd
: baiksh@me.skku.ac.kr
TEL : (031)290-7481 FAX : (031)290-7507
* 3, Agasa Ed S AL AR
> g9, Ayadistu gt vstER YAy FHA
oo 39 QA S AT

71 A A g

E-mail

W} 2 FEL AAY wHe SR oujdus
ol E3) 13,000KmE A3stia JE TR ©
A 7b2w e 1980d A FAFHoR AAH7)
AlEslel @Aldlm A& o2 dAga g
g A oA E e A¢ =3l
*‘O:n g Agtolu ElFAbR Qe &4 F
ujge] QhHAge] Be EAEE WA
Jom tiFAtme) F8% f19e] 1 v
= ARE Astad EA A E] ek 15
F2AA, By D WA o] F3)s)
wiste AT B2y FLAE 705‘
A stefd widel A= Soisk AAH
AEY 7]Ee] 875 E vd EHT%A = =
A7 2ZALEe] FAVIY FER Hof gleng
AA NEsr] oa Aoty wEhsd ATH
ol AAA AAF E Tl AFEA &
THI Adrh 1 FAMNE FAH] @A E £
FAF Y Ade] AlFFd], Xstel wjAdg w)
g Zrstede AR d2s7] oy

9

52 h"
ol 7

looﬁ
Ol 8 & R lo

H i
4 3o =

) 3]
71



Wk At

E oA HAAE AHE A% sbne] Fw, oF
2 g Al WA QAT Tl FoAgien
s HAA, AIPA E2o] misithe o %

ComE Aste HSAA RS 3] jE7
wf ol e gk il hER vl fl
dapolrh. ol FAIHE vhavwl sidst &
v WL xEbei sbaufadel AHge Al
Aeis w3 el A gatskis sle] by Mg
g lzolrh mpebM HARulE whAjstal wfat

Wi-g FdetuiA drE s &’lt. AL

I

o] Aol e pEv, AL olsh e Any
of shated B A7} 48 u AL am
AN RS A SEH s 5

y

(e}
R A
LAl Al AN O F e /],,-aoi I8 5 2 9liag,

o] ,k]_/\mmﬂ ARRE) 3 S A)(Pig)t s L”___#
BE fAe] gl ot fEHor Py

=3 flt"]‘/} A58 1= ¥ Ao ‘éi,-}}*o'}‘._ %) <}
3|

of Jhavh FEE S SAl7h kel s % g
Now A Ak @A v A

b o e e

5}
Wl Al A SEA N e Ba S

1 [} ©
mok ool Sk Roldh FAd RR o
Sol EAlstel Aol 9l
WEE ARHEA olEa WAk Fag ool
I O

=] ardn ma gAY 9 AN &
2

st Aol AL G °‘°}LH°1 Ab-E- Aol
Al gkel Folob & HaAdol vk c1efih @)
7ol g Aot Aol 010}&1 ST s
FTiel REES M NS SAE feda
darel 4ok, Ve s el ZaH fe
Al AAelvh webd FAY Fge] shgat

RRAe 2RI, Y AAF MRS E
ol A% B9 L 2ol ¥4 AXE A
Aol Al el E & slis wrel el dush
| g w4

W AAE FRE ¢ ARE @ etk ¥ o
Rol A 23N ARAA] NE ATE )
WAL 3gOl A AR WA A 23 A

AR Aol A3} sk

Eate] Fa AUEHE TE A stete]
Ayt 4golM NEAEE T LA )
& A 5 s d¥E §d AES v
g l A ot kot

Alzee AN 2031

2. 7|E 97
Sl AL AaEe @R W yrelae
$EA, A2 N nEste] FAY BN B, A

94 240 $99A 5 el A ARG ¥

Aol shAsEloF gt Ve ForHgl A R-ofo]
thoojelgh yhuy AR A" 5 AE O]L"é'}f—*]
2R G vl A EA uhel s e, ubg) g
b}mr._ 3, ,(}_tﬂ1l6110t‘_; .]1,53_& 4: OJOD# 7 z]L
o] B4 9 kAt & g oksbw b ol

Neubauer®] AvjdEei=zy 5-8 naaiol 3l
olofr o] gy o]Folxl cthejE v ol
Aok o)efdk mye FHy W AN o
Al elEol Thgste FERol A 2 FE ujE £
17 Qe cepyhallul ol 9ol wiAbgulE whAlst
1 7b ol g B, A g e ol A
o] olfFo] Euyate] HEA oA efite] =7V H
At

b a2 B4 150mm ol FHB| M ALE
g s AAMub Y ol 5 A0 Kawaguchi
2] Magnetic wheel robot,” WIAH olEHF A
285 AFo

Visual Inspection Technology 2]
Rovver A % 4 vk v EE 2ol
Al ol e H R wE v FRateju) FoA
+Hg o] o] 01 Fol Adrkiz whael vt

kA RE > Inuktun ARl MiniTrace 2k
MicroTracet: i + 421, olxAdo|l Foul vk
dgtell Mo} A1FE rEE 5 SlolM @we o
7 Ao FaAld B duxE Ha
2 ahul Amdel ol% ol Holrhy Fuel A
o7t & % gl wgel qlok.

AHYEe HaEy -0‘91 version O(Mock-up)&
Yo gon W iy viniol otatdo] Fo} eryd
gk ™S 2t lot ARl R A7) A
¥ R Eol £¥yon ol 3isu uE 4T
Yol M & 57 "o el glo] mEAol
Hoyz)i= Ao gy st

HlwA ol E& eyt whai Zael upg) 3o

[=]
GorRARge] Pz gl AFE ol
FARE o2y gl Wi e Age
dos e sob smw Eiol AHW px
£ Baw o ol Re ¢ Makael g o
g PN AR RS AUBS 7R



2032 w4

of 8= ExlZE itk oy wWAle) diEHQl
ATELS Okada®} Kanade7} 7R3k 27§12 wb
£ ol&stdq HUE olEs WA W) uf

o olEAY Folg 24T & UAx UEY o)F

A FERRET-1S & 4= 9Jom ® ojo] Hold &
TR B W) FAlW o)EA)e HEo
=FEs7) A% gHor Are 2RLS Okadad
Sanemori®] 3734 o]FZXE MOGRERE & #
et

g olmzl Za s 53 #F ¢ #7499
Aol HAT xR &3k AALEAH S A

Jorge Moraleda 52| Water Pipe Robotic System©]

MatE ek
¥E 904 EH of

o Fol Al A el

gev S, F

/ﬂ]

o o
A
B
A
-

o
>
il
4
o
10!

off o> |o M o Hu

ofi © H T o M
Dl
©

oo oy 3 OB Moot 8 e
BN
1-«0
i
_U i
PN
10
Y
L ol
é
}.
N
ﬁd
).
=

L L
-z

Jat
T
I
fl
T.

)
of.

PRy
3. HiZHHAIZ R AlAH

3.1 JHEA| D2{AlEt
HHPW“}F’:‘;’— Alaelg At we o
sta Qv BAT 2 7HE JseAE A 1
g of ?&E‘r. A 7HA iR o] A -gslo
AY F v Fdsta FA3 ol % s %
F Aladlo)gt %’ZIE}E ApE2Le) Q)=
71*“ A7F BF R AA 2]l
17} oy r] wielr orA *J 3

1% 2 zg WAYZY #de Algold
HE 71584 AlEA SR 289
9 frfdol BB Apge|ch

A g #HE AuEod,
o] wjho] £E P vho g o]Fox
Ay o & skl b
& zZlojv}. e ez
ek ol A, S8, E7)

D{OI&

=

e

O

Ob

o ofw 1 —lm
re HE r&

5L A
o] ¢loll A}
=85 Hod,

i

aefsor &

L AeA SuelN fe
R LET
g4, A2 Foto waw Ade 4
AU 2R @A AHE % £ Aol
Atz
watel ofn x}xﬂvf
s et Arge m

Delor @ A

32 AlAH IR
Fig. 1& 7§9¥
Fig. 2(a)yc ol &9 2
g Rosr sj#uBE A AjaEle ol &2

(driving robot), AoIRE &= T &
H(tether cable), *|-4Z2 5 (ground station)= T4
5]“1» "'Hﬂﬂ*}i;’i—% 7 REWHZ R4
Z2E A2 dAso] gtk Fig. 1Al vjeRdd
A L} | QIR e FyAe <yt Ho 7zt

AzEe] NFEE Eb

AA 245, (b AR
7\#_0

)

P

a2
]

A

= =l

O

Tether cable
Flexible joigt
Driving robot
\ Driving robot
Controt module
ccp NDT module
Underground pipeline

Fig. 1 Schematic of proposed system



R A 2R Alag g 2033

Table 1 Specification of inpipe robot system
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Fig. 4 Navigation in elbow
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