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Fuzzy Control of AutonamousD efect L ocation
for Submar ne In-pipelne Ingpection Robots

LEI Xiao-jun, RU Zhuang, CAO Qi-xin, ZHAO Yan-zheng
(Resaarch Institute of Robotics, Shanghai Jiaotong U niversity, Shanghai 200030, China)

Abstract: W hen the autonamous in-pipeline ingection robot isworking in super-long submarine oil trangortation pipe-
lines, it isdifficult o locate the wall-loss defect of pipelines To lve this problen, a design method of fuzzy controller
based on wall-loss defect information is presented and gpplied © the intelligent controller of the autonamous in-pipeline in-
gection robot Through the subsequent simulation experiment and the field test of the robot prototype, the intelligent con-
troller isproved © be reliable and stable And it can achieve precise location, and meets the technical requirementsfor the
ingection robots on accurate defect location of super-long submarine oil trangortation pipelines

Keywords submarine pipeling defect location; intelligent controller, fuzzy control

( Introduction)

GPS
, [4 5]
' , GPS
[ '3] ’ 2 ( Intelligent control system)
, CAN FDCS(Field
, Distributed Control Systam) 71 caN
, (Controller A rea Net, CAN
) ), , ,
, 20km , :
863 (2001AA 602021).

12004 - 08 - 10



253

27 3
4 : ,
, 2
4
PG104ER A3\ 1DE,[% -
HHAL (OPU) o =
TCANE {55 | B A_r\
CEMIIENRE) fﬁﬁ‘(}(! ﬁ 9 A a0 0 { = 7 K ;
= = e
s | g Sf ! 2t 61
e .
o °f mamman
[ CAN JEig2 ] Fig 2 Defect location process of the pipeline-ingecting robot
| : CAN i1 -}
I 1L 23
B I HIE B R AR
(HECANIELT) (FHCANIEDT) Gl mmax
- 1 M“ 1 PC104 , ,
aif g . AL
I 2 0 i) ] ]
ol g & L &
3 HERE-E '
[ em [ a® [l esEsus ,
RETBH BT HATWERE sE =
sy, .8 [ y
% | & &
Y] J
AT R .
3 (Control analysis of
1 the accurate location)

Fig 1 Block diagran of control systen structure
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0.400m/s, , Xs.
Xy,
( ) 3m : X,, 3 X, X
Q.160m/s, Xo : AX
) , V.
cAX [0, Q5
, , 10,15 20, 25], { zero, very
. 0160m/s snall, snall, moderate, large, very large}; V
, , 3 +£050m, {0,0040,0080,0 120, 0 160, },
2 £030m, 1+020m, { zero, very slowv, slow, optimal, fast, very fast}.
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Fig 3 Block diagran of the fuzzy control systam
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Fig 4 Subordinate functions of input & output variable
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Fig 6 The prootype of the sub-seabed in-pipeline ingection robot
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