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Emergency System Design for Underwater Parallel Robotic

Platform Based on Intelligent Decision Method
CHENG Zhouji, XU Guohua, XIANG Xianbo,ZENG Zhilin
(College of Ship and Ocean Engineering, Huazhong University of Science and Technology, Wuhan, Hubei 430074 ,China)

Abstract: An underwater parallel robotic platform often faces a lot of dangers when it works in deep water with com-
plicated environment. Hence, it is necessary to equip an emergency system to withdraw the underwater platform it-
self. An emergency withdraw system was designed based on fault tree analysis,fuzzy expert reasoning and intelligent
decision techniques. Consequently, the emergency withdraw strategy will be used according to different underwater
failure levels. The simulation experiment showed that the underwater parallel robotic platform could be safely with-
drawn when any failures happened.
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Fig. 2 The structure of emergency system of underwater parallel robotic platform
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Tab.1 Fault tree events of underwater parallel robotic platform
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Tab. 2 Emergence decision table
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Fig.4 Structural block diagram of fuzzy expert system for emergence system of underwater parallel robotic platform

1
: Kbk T A BRI R 5 :
] A M :
1
i LR TR R i :
I S
i - fr A ) e !

1
]
: TR s K i

1
: FE S HEK W i
_______________________________________ R |
mm o b -
E R A2 4 i R 58 e i
i 1
: R 5 B B ;
! y ;
: !
g X 1
i .
i R B IR E
: HonE < o R i
. 1
: o7 2 o B Tf-then A 45130 1) i
: .
E 1
: Bl R 4 '

m4

KTHBRNBATLERZRGNEMERRFTLEMIER



Vol.31 No.5
Oct. 2012

#£31% £54
2012 48 10 A

WHRFHEXE
Fi%)

2.2 WANTEMNEML

K FIFERMLER NG R2 REMEM L KRG, 1 e BEXT AR 6 A28 B MBSO Ak b 1, 1 43 590 i 2
SRR SR I R BSUE Fir AE B BB AL AR B OCHE . B K T IR IRHLER AT & 7R R KR I AR & B R AR Y
S A A B H R TC A S MR W RUEE L BT LR B 88 . KR JFERPL AR A BB L K RS
A A 6 4 K EK T AFIRA K T AR 5K B 48 20 4R 00 L R B HEACIR B & TAER B f-F- &
AR EE T K R FL AR T o DAZKCT A F R 100 o A i 0 ST S B8 R AT A0 T

KR A2 He A28 S 1 HL S 370~390 VI 7K R & A TTAR I I [ A Ry 1E R HL R 5 KR R R AR S
JEJG B HEAR T 370 V B K T & 3 & AN REIE® TAE, By i AR s B & 1 390 VB K T 45 1% 25 AN fig
IEH TAEEE R AT AR IR LB F Fe S 8 e o A H A D0 256 3 (IR T 350 VA HL >4 4 350 Vb3 s T
410 VLY AE 410 'V AR B, PR K R Bt FCIR B 9 SR R (IR L TE 3 S .

W UGD FRba ki, UGD = ()5 . IE% . 55 5 ) 5

W UTX £RilBfERol, UTX = {1E% . 5k}

W USC Fomf4R 00, USC= {IE%H . Bt )

W UPS FoR @ EHEACRT . UPS = {IEH i ) 5

W UWZ FoRF AR HUE UWZ = (%4, el ) s

Wi ULSLD 3R s /K i B AR . FHEHUE ULSLD = {IEH S il R )

Bt U R KT IFBAL &8 A F ®3 BREKE
BT AR, U= {UTX,UGD,USC, Tab.3 Risk coefficient table

60

UPS ,UWZ,ULSLD },Vl U I iy 4 st o o P g Ab B {1
£ R FRIKTFIFERALES N F & B fE K Yeifs 1 A W AL SN CHULI=0~0. 2
RO FJEE CHULI= g (w) s u€ U 3 B 2 B AN R CHULI=0.2~0. 4
TRIG I RBCARYE CHULT By A /N i £ Hesk 3 - 5 AEAE R /N CHULI=0.4~0.6
N PR MR 3 iR, Yok 4 T A K b CHULI=0.6~0.8

B 5E WG S i MATLAB B Yo 5 F AR SR CHULI=0.8~1.0

128 T A A SR T e R i A
N6 AR B SR PR, IR BV RTRE B A B AR R A S AR R SRR S BRI AL AL B . T 5 R AR
TR ORI SR J R 8 [ 6 S BRI HE R R 4 [ 7 BRI L R R G

) Membership Function Editor: YingJi (T ) IS Editor: YingJi oo
File Edit View | File Edit View
TS Vatiables Membership function plots plotpoints 181 | @
v ZCHS ~ SSC  PS  FBSSC  FB4PS
T
L ==y S R
cHuLr  ©
XX e e T
0.5 4
—"
XX
= CHULE
XX]
‘@ 0 01 02 03 04 05 06 07 08 09 1 FIS Name YingJi FIS Type mamdani
output variable “CHULI”
Current Variable Current Membership Function(click on MF to sele Ml | And method . Current Variable
Name CHULI Name ZCHS Or method max Jifljiezme [cHULI
8 T tput
Type output Type trimf’ Implication il I -
params 5 Range [01]

Range [0.1] [0.0-1:02] Aggregation it |

Display Range | [o.1] Help Close ‘ ‘ Defuzzification centroid | ’ Help (@)} ‘ I

Selecled variable “CHULI” | Renaming output variable to “CHULI" I

Fig. 5

Bs RMREAYEAEE

The interface diagram of fuzzy membership functions

Fig. 6

Elo H#MEERFFEE
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Tab. 4 The rule table of fuzzy expert system for emergence system of underwater parallel robotic platform
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Fig. 7 The interface diagram of rule base of fuzzy expert system
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Fig. 8 The simulation results of fuzzy expert system
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