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Development of In-Pipe Robot Using Clutch-Based Selective Driving Algorithm
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Abstract

This paper introduces a robot called the MRINSPECT V (Multifunctional Robotic crawler for Inpipe in-
SPECTion V) for the inspection of pipelines with a nominal 8-in inside diameter. Based on the mechanism of
the previous model MRINSPECT IV, we developed a new MRINSPECT V by using the differential driving
mechanism, so that just simply controlling the speed of each driving units helps the robot to travel effectively
inside the pipelines. Furthermore, the robot uses clutches in transmitting driving power to wheels. This clutch
mechanism enables MRINSPECT V to select the suitable driving method according to the shape of pipeline.
In this paper, the critical points in design and construction of the proposed robot are described with the pre-
liminary results to provide good mobility and increase the efficiency.
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Fig. 2 Characteristics of MRINSPECT V
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Fig. 3 Move with selective driving in pipeline
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Table 1 Status of wheel

Clutch Motor Status of Wheel
1 ON ON vk 3 A
2 ON OFF wE] A 4
3 OFF - vk &34

(b) Cluthc ON

(a) Clutch OFF

Fig. 6 Behavior of clutch

Aga w1 4712 g
ol ojalq A} Selwko] tha Yol Fig
6 & TERYC BaE Feixe) duwa W

)
°] -
7} AA =} Table 12 2
AZFEA(ON) A =
aazo] Oﬂﬁgo] u}au $Z9lo] REo| T&ES
Uehdth =, 7% MRIN-SPECT IV ] F2dd1%
o} Zrow REJZ} AAFhE niFE FA 3§ AR
R oz FHAAZL 5 gt S H|o] Yo

AEH(OFF) 7 F2 A2 s 2Ee 5%
= ARl HH’M Rk v I L e

MRINSPECT V & xPH2z 07 u}] o] ¥3|d Res
A 4 9o olE o]gste] MY F8 Uil

J9%g 74E 4+ 9

4. MRINSPECTV Q| =& &1z2|E

71 W@ 2R 49 Fig. 7@ 2ol 4 %
v o U3 25 Q17tste] A @Fefo] o] F
oZh iy £y o] T U S Io=
st @ AFeA BEE FEiUs EATE
AL AEAE SWHolA vlggAoln 7| 7
Al FAHE st

Idle State

"'é--hnits driving 1 unit driving

(a) Full Driving (b) Single Driving

Fig. 7 Single driving in straight

APFds 98 4 TERHY Hrs Y
A Alolgtta strete 7|44 B4R 913

oiﬂlo
=
o
lo

= Olﬂ
ol

o

inand

= ARSI o= I
o Wirss = 7o, ®H, A &
o % | =k Fdel sl 71
_7}7].7@0] x{a:]iy_‘: 11:&01]
gL =¥ 8l 2Tl s A sk,
7]nke] e ?%%@Mﬂ olsf Mdd
Itk 71¥9] MRINSPECT IV = Fig. 7(a)sh ©]
1 HFPS flste] 7 FeaUdls A SE=
F& A Z A "E MRINSPECT V ¢ 552 3 7|
:rL
]_

UV W o[ l= A )

i,

Ir

s

)
1)
kY

Fiooff X @ © O got ¢4 ot o

o
ﬁ_\ﬂ
N

]

o

-

Kl

dl

=

—

° TR oA 1 MY FERYeltt 25

A ¥tk =, Fig. 7(b)el A ¢k Zo] 3
A Foll A o}Ur«l TEFYNE Aoy b
A71a Yy 2] F Qe FEiye 33 4
FTAA A Aol Fgo] JMEdith ol &
g FERYES AMSAS w ZAste vk 9

erLJN JN YO i o Y Mo do Of ¥0 B N
dr
ol
o
o
frt
rg

sael gl o AN, A Bk fa S
lom, mE 3719 TERY F WU FEAIS
P P o P g
12 22 T

5 AN o] 5 A 15
2R A FERURE 257 FAa At
SEuE o gete] FHe el AF TEY
4 EF AL FARA ol AR Aol =
BosA g F, FHelA 54 oY wao
2 gEse 77, FET80 wasA 2o &
oz *& Il wed FEAANES AL
§ A TEgel ol FWAA o felsn



oA 7wk AeE PERALS o] g )

239 e 2

rJ

Table 2 Selecting driving unit

o Angle Range Unit a Unit b Unitc
Direction
0" <g, <120 OFF ON OFF
120° < g, < 240° ON OFF OFF
No. of active clutch : 1 b 240° < Hb <360° OFF OFF ON

(a) Single Steering (b) Selecting Driving Unit

Region of shadow I%irection

Fig. 8 Single driving in elbow
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