£43%F F11H L2 S/ S S - 2017 4E 11
Vol.43  No. 11 Computer Engineering November 2017

c ANIEBERIRFFAR - X EHS: 1000-3428(2017)11-0173-09 STHRAREED: A HE S %S TP

FMEA R4 T X I8 457 = B MBS 0k 2 B 3R 8 77 B 56

EHRE B, PR B
CELWIA K it B9 B L B ) 630093)

B OE . B RO R W 23 B e B B S 1) S Z TR (AR IR BRI 4R R — OB 9 DX [ A R T RBR (1T2 TF) f¥
PRWT R 5 D7 ik o 3 % 38 425 9 808 A B SR AR A 60 1) 8 o 34 0 e sl s T, ) st SR s R B S BB R O o A
A U A 80 P 18— 201 DX ) 0 R 45 JR 3R 5 A T2 TF (A B 25 SR, DA T 4k A B O 0 T 1) — 0P 8 DL O T SR S PR AR A
(AN B E VAR o 0 0 M 45 R BRI T % R T ik A AR B S I O T EL R B v AR A B 4 A 1 T B
KRR RO W 2347 5 DX IR0 T — FRUROR 5 JhE (A 1B 3R 45 07 1% 5 SR Jm o B AN Wl 2 1

P35I AR ERRE HR/N 1 322 Uk FMEA BRIGR DX RIAE TR — RSO (R R I 3 5 O ik w5 [T ] 3H 3Pl E AR,
2017,43(11) :173-181.

FE 5| A& : WANG Tiedan,SHAO Xiaoshi, PENG Dinghong. Research on Interval Type-2 Trapezoidal Fuzzy Group
Judgment Aggregation Method Under FMEA Environment[ J]. Computer Engineering ,2017 ,43(11) :173-181.

Research on Interval Type-2 Trapezoidal Fuzzy Group Judgment
Aggregation Method Under FMEA Environment

WANG Tiedan,SHAO Xiaoshi, PENG Dinghong
(Institute of Quality Development, Kunming University of Science and Technology , Kunming 650093, China)

[ Abstract] According to the highly uncertainty group judgment complexity environment bring by Failure Mode and
Effects Analysis( FMEA ) , this paper proposes an novel Interval Type-2 Trapezoidal Fuzzy (IT2 TF) group judgment
aggregation method to compute the centralized tendency and fluctuation range of the membership function through the
deep mining data information. Based on it, the IT2 TF membership function parameter model is obtained. The model
aggregates a set of interval individual judgment with uncertainty information into IT2 TF group judgment result, thereby
quantifies the group judgment consensus as well as the uncertainty information by integration of individual judgment. The
practicability and effectiveness of the proposed method is demonstrated by an illustrative example and comparative
analysis, and indicates it can improve the accuracy of the gourp judgement result.
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BB IER M Q" Bk 0, i A (25) it 55K fif
[Cr, . Cty ],

HC AT WL, [ Cry, Cry ] K] B A5 40 3R e i, 2
P 4R o 3 B B S L, D R
R P DX IR, PR M % TR 0 S R R BT I BE i
SR B R T X XA S 1 U R R
U SR X ] By, [ Cr,y, CF T IR B X [ Cr
Cty, ] X il B 14 E 45 FRD 78, by i 7T 75 30 48 oot 4 0t
33 B SR R BRI [ ¢ e ]
L Cny -,

Ct, =Ct, + —
Ct, - Ct,
e
2.4 XEMK-BEMBEKHEREIESHER

AR AR 1 ) e D B sk R T LA 3 X
B0 (i=1,2,,n) KRB A G =1,2,3) K
I R 2% 1 X[ 8 T — ZEURER T A e B MO KON

A=(A} A}

(28)

cty, =Cty, - (29)

:( (azl';l 7aI;2 ’a:;’j ’aI;A ;H(Ab )) ,(agl ’a:jjz ,a; ’a? ;H(Ag ) ))

X R S BORAE AN

ay = O, al, =Ch, ay, =Cty a, =Cv H(A) =0,

a:ﬂ;l = CVILJ ’aI';2 = Ctlr; ?a:}j = Ctk/[ ,Cl;‘ = Cv; ?H(Ab ) = Q/max

25 LTI B G B0 DX R A R ROR) B A
Wi -

=(Cv;,Ct,,Cr, ,Cry5Q

max )

A =(Cv),ct cr ovi 0L
3 FMEA IR T B F| B B & L6 4 #7

AR SCRRE6 T H i Bt , o 1 3R 08 7 1) 2R R
2,10 Aok A AR UK % KA 8 FMEA /N AR
WA BORE R B BSR4 5 B B R T &
B, R[] b %o — ¢ 4= B MRS 56 A A0 A8 B2 W] A IR 46 13
B EAT AT, B FMEA /N A 4R A3k 1R
12 AR XX 12 AR B S A 05
JEE R E AT I L 3 A IR A B BE AT, 4K
PESCHRL6 ] dm i, 76 (0,10 ]34 S Bl P B

1

2 45 B HL %% ( Auxiliary machinery )
3 447 ( Boiler)

4 T % (Cargo pump)

5 723 % 4t ( Cargo system )

6 FH AR ML ( Deck machinery)

7 % ( Electrical )

8 N 2% % ( Emergency equipment)
9 A A8 43 (Hull part)

10 W& E 2 4t (Hydraulic system)

11 1S AR & 48 (Inert gas system)
12 F: & Zh Ml (Main engine)

3.1 RE#ERZREMEEAERERHTE
PSR B 2 U L SRR 3 0 o R A 0 A
IR B 2 W 2 6 o T A B SR A S P ) 40 M, I
L LA B A9 AN S A P . AR b SO Y
Ak BRAE o JEE AN B 5 BR R AR I I AR SRR T
TR 12 A5 R AR U = R KU P 3R B9 AV A (L
AL ME— R SR R, AR — R, BLLL 1 SR
BBl MR SCHR [ 6 ] Fr i %t , 75 21 10 £ % 5K
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[3.1,3.7] [5.5.7.9] (5.8,6.5]

Wl 30 (6) SR A% €, = 3. 8555 & = 5. 556;
£, =5.276, K I, B 41 V7 14 45 8% 5 B — X £ 8
XF AR AR AL O X B F IR (7)) ~ 2L0(15) 315
KA E R 1 SR 0,8, D MEKH R T
S0 DY 43 FOEOR B A 0 A B AR R A S R RE
FIWT 1 S5 R 0,8, D REEHZEM T AR L
FE0 U Sl o 323 B i S A ) R R T R A A
W7 b T SR BRI B, BT AE R R : Oy,
=2.2875=a,,,Cvy, =3.75 =ay,,,Cv,, =4.487 5
=al,,,Cv, =4.9 =a),,,Cv;, =4.112 5 = a},,, Cvy,
=5.375 =4}, ,Cvi, =6.037 5 =ay,,, Cvy, =7. 125
=afz4,CvlL,L =3.787 5 = aﬁﬂ s Cvf,L =4.625 = a1L31 s
Cv;,=5.3875=al,,Cv;, =6.712 5 =a},, .

TEIG FAE Cv REIBHL Cvp, 1, FhRH Y 0,8,
D 3Xsf A R RGBS PR 2R B I A T AR L, R 43
AR e i URAS i TR A R BAR L, U 43 AR
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FM GBS TEE TR LR RIS a)),
Xof TR A B DX ) A T — TR R B A ) e o 1) 2
B, BAR L, U 435I T S8 ok BUF LS8 T8 bR 20
ZHG TR 3 ANECT 5 1 ALAE 1 ~ 12 Z M EBUEAR
KRB T 55 2 e 1 ~3 AR =KX
B2 L5 3 7 1 ~4 Z [ BUE AR R E & B0
4 A REAR AR S B

PR S FHE 1A ) T 1 e A 08 i L 2 i, 7 2 SR A 1
RA A AN Ui e R S5 R 0 L RIVRE A H) I 7 A%
O fF Bo 5 08 2 80 4 i R iR Y BRI, AR SCE
Ar=0. WERITREMAEEE . R (19) ~X(29)H5&
A[f5.ct;, =3.8 =al,,Ct, =4 =a;,,Cty, =3.5=a,,,
Cty, =4.3=a},,0"p =0.8 =H(A},),0,...=0.9
=H(A});Ct; =5.45=a;,,,Cts, =5.85 = a},,, Cty,

=5.2=ayp,,Cry, =5.9 =a},,0 4, =0.7 =H(A{_2) )

0.9
0.8 |
0.7
0.6 -

0.5 F

WK%

0.4

03

02 F

0.1

Qs =0.9=H(AY,);Cty =4.95=al,,Cty, =5.45
:a|L33’Ctgm =5= aﬁ%29CtEM =5.3 = a%} O ey =0.8

:H(Ah) ,QDmax =0.9 :H(A~F3)o

ERERK TFEE XX [E K Ct RIS
Cts, W FARH 0,8, D X R A [ KU PR 2 78 58 4
A4 W v R B S AR L R AR TR m, M)
ARG AR 32 5w BE A1 1 R B W W SR i B U B
LR R A BB s BAR LU 43 53R T SR8 e B
SRR R S

2 ~ 4 5k 1 SR 0,8,D XU K
REREAAIB R . T B RRR UL B2 3T 152k
i 5™ R B B VT O (B 7E 80O & 1 it o B

(5.9-5.2) =(5.7-5.5) =0.5 >(1 +é) (5.7 -5.5)

=0. 22, FFE B IEAT, IR 20 Qg HEATIEIE. 1L
AL FTBNEE RN B IE IR IR .
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g BT R A 10 LB ZARFIW R 15 K%L
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Z,s =((4.625,4.8,5.3,5.387 5;0.8),(3.787 5,5,5.3,6.712 5;0.9) )

DL E S AR R AR SCH T v SR AR X 15 2R R
23 AU R 3R A e AT T 25 1L o )y B 47 b UE B AR
SC5 T 0 o R M O L K Sk [ 6 1 4t Ok A
Ko ML) FRPN J7 vk i 45 SR A7 b B, R, 3¢
W A ST A DX ) A T RS 1] T 5 SR AR B B
(¥) FRPN J7 3 i 5% e G2 1T 55, A F 7 2 18] 19 B
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1A iR = i XU A6 S 450 (RPN
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