20084 3 A
®£29% HLH

Journal of Zhengzhou University ( Engineering Science)

B K EER(T %K) ) Mar. 2008

Vol.29 No.1

X W RS 1671 - 6833(2008)01 - 0039 ~ 05

BT MM RN R R B ER R
A, B#E

(T Tk K% B2, BT PR 710072)

R B HARRAKOEHEAG ARSI AENIR B REOHEAERELRRAA,
BAFEALEREFRREIARBAEHORA  RAEBERAN PSR ITRAIAFS, TABHE
RS ABMBOBXBASES K EFGERRLE A BB EHNEHNE, A TREMNE.
S ERRNABHF AT LR CADRBBEH AR R, AR ARSEGEHRES, AT LA M

8 LT RN R
K@i st R EEM R EHE
FES%ES: C931 IR A

0 3|

BEHEERNSPCHEBRTRZ — B N
AFdRBERERS BRI NEE. EU» &

il

(ERF)H TR RBHERFHOERE

M Ent S AR O L AT A R,
R RREHE, TR EE R EL AT
0 25 kSR P R o R A BR
RGEHABEERKBESRFREAIXS TR &
et BB HE (W p B.onp B.c AR u A%)
HERRBRERE A EIRERIRERE
X EEGAREMHELR—TEEMERELE,
(U A #5756 48 X 7 5 R LA T2 4% X 4 5 LA
Wi R X i 7R R 7 R B R 4B AL

LS, B E B AR HIE S RN
& S B B o DK SF i LAt GR, B g AR R E R
£.E BT RE EEEE FTULHEE
RETERCHRNECES T E B #RIIE XA
W], % S5 RS R oK BN 7 A R B AR R 1 A Y
Hew B XL R R AR A

8 R —FOR R RO 7 R T
IR, F DA A 7 AR 5 ) B 9 07 3, L AT RE AR T
ELEHMERATEN IR P OEHURE
WIBE AT B, R AHINT S B Z R

1 BRMMERIE

1.1 HBHNEY
EMBERRPSA T AERMMA, BE

14 5% B %8 :2007 - 09 - 30; 41T B 48 :2007 - 12 - 24

BEMGERRREEENREFNEFIR. AT
AR FE, H RS ABH B RE X

EX1 ERIEHE,R FHEMENE
itk AR).ZH Ae AR) , FHHAFEARXME
[e.dICR, fF3

(1) [ ¢,d ] E,pi(2) =1;

(2) #E( - ,c) L,u,(x) HAELZKIEE
¥,HO=pu,(x) <1;

(3) #(d, +o ) b,u, (2) HWEEZLK B A
¥, HOosp,(x) <1.

FR AR R Ef—MERIE.

RIBERB BB ILAER, ¥ HOEESE
SHENB B EEN R ESEMES. ERE
S, BTFRRERE G A=AEMBERMAR
T B8 T2 A 0 R Rk AR M R 4F , BT LS 7 AR
WIBOEE AL T = MW B R B TR B 1 1,
EARBELRREXNRERNE R R
W05 E, EERAZAENE. _

B¥H o, b,m 8 =HER B RE R EE
XanTF,anE 1 TR,

1-2 g’ (a<g=m)
m-a

T(g;a,m,b) = | _&=m (1)

e — (m=<g<b)
b-m

0, HE
1.2 BHBHHEE
RSB RER MBI EN -

HEBN RHE978 =), B LB KFEAN, BRIV RFBEHAE . FEAFERIB NERRERERNS L

7 75 T (9B 3T , E-Mail : houshiwang@ 163. com



40 BHKZEEXR(LZ*K)

ESRARK BT ERAEKRBENE EF K
BRI T EARTESER(IA
BX¥R)MRBRYR ARMEFBERZEELRIF
Gyt BRI BT . AR & RAME & A x5
7= 6 RR I BB R A, 7E — R 418 T B A A
VA, ARG B R R Al T TR A R R R R
38

w(g)
1

0 a m b R
Bl ZHAENS(a,mb)REEHE

Fig.1 Membership function of a triangular

fuzzy number (a,m b)

BR=amERAIFSEER0,6],8,,8.. 8.
BHH n AR E—F=RNIFES, ARE R
FR-—-FHHEFIARR, A— X - =RE
HEHERES B S AR, ST B E S ERE
SHEH—RKHAELR. TEABH—RIFEHR
#{H 8,8, 8, RIEBRBM .
SEMBABAEH A EX PO EN,E
81,82, 8, REETHMARE. it Bd, Edi
BRHTF AEENEEE,BP.OR g MM
T XBRA g ZRIMBEES, AHEES
EKEDFR,D=[d,],., Kb d =g -g!|, A
d,=0,d, =d. g MAHLEXETYIMHEL

=Y d/(n-1) EAFER g 5% 0HEE

B, 48/, B EEE PO, 1 TR B BB 4
EMNERE. A THES e WEEEE, X
g WHELEREHERITEMN LR, BALEE
BEP,P=[p;l.c. p; R g %t g, WX EERE,p,
d,
=2 B Py = 2 0 W g, WEREEE 0
<w,s1,4
W,
pij=;v "1.’:1!2131"' (2)
EXBABHRBER N :Po = nw, ¥ n BIE

P REN, T 0 3 RS ER R B S o

2008 4E
=1, fATFTARF o
0 = — (3)
o, RES RS g, AT HBAK,
m = anwig.- (4)

ATHHER BB R ERELER
A, XN THEREFE:
Var(F) = f;)‘(e_()‘)_;&_

+’[‘:A(———e'“) ;e“(“ —e*(1))%dA

e'(A))*dA

=%ﬂ,\[euu) —e'(A)]dA (5)

He:e' (M) e (A) S FIHEHIE F I A - BE
WETR BTHEEBARA-BENEERE,S]
ABRERBE o (L), R(S)BEH

1 u _el 2
Var,(F) = Jo(e—(-nz—(A)) w(A)dr (6)

34 [ w(A)dh =1, 8 0 (1) HHE R A

R Y w(A) =2A Bf,Var(F) =Var (F).

HAARG)BXRBBIHNERAR
()BT 2. AT MBI E R LY
BEEMBERMME, EX=ZAERB M7 £ &
HmF .

Var (F) = %{f:(m (M) w(A) +

[[(m- e} @)

K :m HEHAB AERBELXS)FHEARF
BB MR B, R (6) SR (1) HE™.

Bt a,b FHIAEMBRELA RN ,0(A) =
224, R(T) TUEF R

(m=-a)’+(b-m)?

52=Varw(F)= 12 (8)
ENEHEBF £ LR EEYp
m-a
p=b—m ®)
H(6) (T)RATURAER a b K
a=m- QLS: (10)
1+p

2
b=m+ /1131,2 (11)

TEMEN EXRDS K p.s BT .
MAX()HE S ERREARTEXT s B fhit-



+

2
22 1 {Z;E.r,(,‘m)w‘(m - &)
Z iE"s(!i"")w'
2
Z isnrg(;,>m)w‘(m g.) }

Z -'s.-;(,pm)w"
Bikeg'.g FHHNNF m 5KF m BIESEK N
BORE%, Bp '

(12)

w
1 2 iearg(g;<m) &

g = e T (13)
2 islrs(g,'<ll)mi
. i8i
g' - ervnrs(s.ﬂn)w ‘ (14)
Zie-rs(s,>m)mi
FIRAAK(9) Xt p i Adi 3t :
pmE (15)
& -m

2.3 HEMEHEEH

Bl S M ERMERHATRIIFS ¢ =
3,8.=4,8,=5,8,=5,8 =7, M ERE
D3 , .

S O = N
NN W A

1
0
1
1
3

N O O =N

[\

0
SASEHHEE R EHES N4,
2.25,d,=1.5,d,=1.25,d, =1.25,d, =2. 75,78
BB P
1 0.667 0.556 0.556 1.222

1.5 1 0.833 0.833 1.834
P=]| 1.8 1.2 1 1 2.2
1.8 1.2 1 1 2.2

0.818 0.545 0.454 0.454 1

HARXG) ARSI ENREREF N o,
=0.145,w, =0.217,0, =0. 26,0, =0. 26,0, =
0.118. AR (4)AIBAEMNENARE I m =
4.73, AR (12) -(15)18 s =1.265,¢' =3.6,
g =5.37,p=1.767.2=0.916,b = 6. 889,

3 #EWMEwE

CHTHBAEEN BN EEE O BYER
B, IR S R A (P LA . R — A
BRI WEMHERER.S,,S,, .S, T’
#{4 S(a,m,b)

BUHES FEFESROENERRREHER 41
- Si
S == (16)
n
e Sm. S
R S S ST (17)
n n n

BEE AT B Ak 2L, B W v RE AL R A,
HMERSES IRYEE, AFTREHE LB
MERNFEH B ERERRE.

3.1 TEEME R EMRRE

BB EG RO EADERENEAYES

ZEIBHEZRMNEREERTER, ILRE

BN RUASLAFZERE.
EX2 HABeAX), K
Pos(BI1A) = sup minf{u,(x),u,(x)} (18)
Nec(BIA) =j:1£max{1-pA(x),;43(x)l (19)

WM BRI A R AT R
HE RO E IR, x e X,y 0, 5512
EMEARBHREERN.

A S Roan B BAT M,
FEAESHBEEN NG T, X 55 S LRE
WEREY EREAAFE.

Pos(S13) = sup min {p3(z) ,u5(2) | (20)

Neo(S13) = inf max{uz(z) ,1 -ps(2) | (21)
3.2 HEHRE I B

% S(a,m,b) 5(a,m,b) 4 5910 B ¥t Y
(SR A S . 484240 T 2 5R 2 0953 B A6 2006
BT F A - (1) MM 4B B A 1918 0 7T BB 4
ENFRNFAPRENER a(0<a=<1), B
Pos(S13) = a5 (2) M 43 {4 A 14 {81 0 6 B 4
BB/ F PR E RS 5 B0 <=0.5),
B Nec(SI5) =8.

P 2. 3 4 51% Pos(SI3) 5 Nec(SI13) &ER
FBEHRT SSHERFMMEXLE. ML
F I EIE T LR B, 7% 2 & {4 Pos(SI5) = a, Nec
(S13) 2B 1 S.3 E X A i T 454k .

(1) #03R Pos(S13) =a, B4 S, N3, # 0;

(2) I Nec(Si3) 28,54 S,N3, _,.

LR AT LA Y 1d AR T R B L0 A
0 B 30 52 M U, T F AT 45 0 T B
3.3 ROISH

Bk B FRERS FRESOERITSY
18 30 = M S(5,6,7) , ZEBAJS B0 7= 38 i 4
BUH) S ARE A B T 43 49 18 43 B 0 = f B K



42 BHRKEER(L¥M)

2008 4

E2 FEMATIHENERES
Fig.2 The schematic illustration of possibility measure in different cases
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Fig.3 Schematic illustration of possibility measure in different cases

5,(5.5,6.3,6.8),%,(4.6,5.6,6.6),5,(3,6,
9),5,(3,7,8.5),5,(6.5,7.5,8.5). B a =0. 8,
f13%(20) 8, Pos (513,) =0. 83,Pos(S13,) =
0.8,Pos(S13,) =1,Pos(S13,) =0.8,Pos(S13,)
=0.25,5,,[5. 8,6.2],(3,)04[6. 14,6. 4],
(5,)05[5.4,5.8],(8,)05[5.4,6.6],(5,)44
[6.2,7.31,(8,),4(7.3,7.7].
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=0, Nec(S135,) =0,5,,[5.3,6.71, (5,)0s
[6.06,6.47,(35,),,(5.3,5.9], (8,),,[5.1,
6.91,(5,),,05.8,7.451,(5,5),,(7.2,7.8].
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Fig.4 Fuzzy control chart obtained

by possibility measure
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The Study of Control Chart for Fuzzy Process Quality Control Based on Fuzzy Number

HOU Shi -~ wang, TONG Shu - rong

( School of Management, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: Products’ quality is generally classified in a binary manner ( conforming or nonconforming) in tra-
ditional attributed control charts. Binary classification may not be the most suitable if the product quality chan-
ges gradually rather than abruptly and may not satisfy the finely control of process or products quality. This pa-
per presents the construction of fuzzy control charts for a process with fuzzy outcomes derived from the subjec-
tive quality ratings provided by a group of experts. The individual numerical ratings are then aggregated to
form collective opinions expressed in the form of fuzzy numbers. The fuzzy quality ratings are then plotted on
fuzzy control charts, of which the construction and out - of — control conditions are developed using possibility
theory. The developed control ch‘arls not only monitor the central tendency of the process, but also indicate its
degree of fuzziness, and can be used to monitor the process with fuzzy quality characteristics.

Key words: fuzzy process; quality control; fuzzy number; control chart



