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Multi-value Intuitionistic Fuzzy Sets
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Abstract Based on the fundamental notions of intuitionistic fuzzy sets, and on consideration of the effects of both the
membership and the nonmembership, the multi-value intuitionistic fuzzy sets is defined, and the five synthetic criteri-
ons of membership and the nonmembership are presented, i e. those of arithmetic mean, geometric mean, arithmetic
mean after removing maximin value, middle-value of membership and the nonmembership. Then, the intuitionistic

fuzzy sets is further extended and applied.

Keywords Intuitionistic fuzzy sets, Multi-value intuitionistic fuzzy, Membership, Nonmembership.

B M £ (intuitionistic fuzzy sets) Bx#] 1 Atanassov
O, B4t Zadeh BN LTI K —Fh Y AR BREE B
BB KR. BRI B AR R R, P ZH
DY B LEERRARE AR E AR E R AT 2R
AR A TR B L FR R IE 2, 10 BRI |
LAEMIE S L-E AN 4 | X A AN & 5 X [E1E 5 B8
£ Vague £EHE . XFHIE, BRBUE B EBIBHIR Y
BB TE BRSSO Bl H 2 % 4 9 & 2 bk ke B2 R R 5
R AEH

ASCE| A BAH B RIS L, B R R R,
WHFREE SERBENS SR T THE .

1 HREEMNE

ERENMERNEREMENT 8T - FRE
HSE - JE B B R RBAE T 41 B b4 AR R 20 e 25 SRt
R MR AT, I TT 5 | RE AR 2 B ST FUSE T

BRI B X R— AR LN X EM—
MEBEHEA R

A=z pa(x) yya ) | z€ X} ¢))
Hef,pa(x) ¢ X—>[0,1]H1 yalx) + X—>[0,1]535I8E A B
iﬁ@ﬁﬂfx (OMIERBER 7 (). B F A LHFTH =
€X,0<pa () +rya ()<L AL,

uXx ﬁﬁﬁ%l‘ﬁlﬂﬂ’,A:/{(#A @), alan/z, x€X; Y

X={av ooy oin) HESHA R, A= £ Gua (2,72 (20 /
2,2 € Xyi=1,2,n, HRBMIE A FR AT LIHICEA=
(Topar7a)BE A= pa r7a)/x0

XHF X HRE - EREN TR, BAIF () =1—
pa(@—ya(DR Az WERIEHR, EL = X A WHRE
JE B — R

TR ACF KA —REE wm (O BREH
TR x BIEHE pa (O, MEE T R 2 BHEE 1—pa (1),

* ) ESTE BRETE B RES P IR (2006F18). KEX
o 176 -

BRI BEER A TR R B AR 5 P RS 1Y
. M— P EREEME ACTIFSW , ERKBE (), YV
CEUSERBE 74 (0), V2e€U RHERER (1), V2E
U, WA 43 IR A5 « BT AREHEA HXEE . F
S EMEERRE, fli, B EEEME A=(z,0.6,0.
25), RAREEBIE () =0.6,ERBE 7 (2)=0. 25,3
BE ma(2)=1-—0.6—0. 25=0. 15, M| ER¥NE z BFEX
BRIEAMBRENO. 6, NETHEAWBEEN .25, AKX
FRtB AR LR R 0. 15,

2 ZEEREMEEX

TELBRH, X~ ST, AR AR B R e E
AR, BMER— AR A B RSB REABE
AEE. B, AEEIFERN— NS HEFTS — B AR
By [F]— R AR R G R R 0 TR T A B A e i 2
AEK . BB ERMSIASHESESENES.

EX #XER—THERE WX BN EHEERE
W AR

A=z, [ 1 @) 1 (@) s+ i (D ] [t (), (2D, oo,

(@D z€X) @
oA, (2) : X—[0,1]F % (o) : X—[0, 1] FIFE A HE
EARBER p (O FAERE R (o, YT A LWETR
z€ X,0<f () + R (0)<<1(e=1,2, - ,n) R,

TEZEARERE A TTERR:

M X hiEgzs At A :£<[#? () s (2D 5o sy ()]s
(PP Y2 () D /s x
€X

M X ?ﬂ%%ﬂl%fﬁlﬂﬂ‘ X=A{z1,x2, '--,xM},gfﬁﬁﬁﬁm
EATRTRR:

frﬁéyuﬁ<ﬂ>#ﬁ<ﬂ>V~V¢<xnj,bé<ﬂ>,ﬁ<xn,
"'9Y:(Iz'):|>/1i)Iz‘GX)izlyz)"’)M

B2, WL, RERTRT ROV R RARE SR RE UK .



http://www.cqvip.com

ZAEEWHHIE A AB RURCE A= (o oy BLH
AZ(I’#A9VA>/I’ﬁEP ’/lA ’VA E'ﬁ?n @ﬁﬁﬂio

F X RS- EEEE T, BAIRK o' (0 =1—
U D=7 (R Az Wk NEREEMRRELER 2 XA
AR AR Y — FR U

HLRARI 4 RO R 22 3R BB AT LU F B (0 H S A A
£,

3 ZEEREMENREESEREENSESITH

AR F N, T DU 20 B SRR SR 8  — B

EHMBEBERBREE A= Ko L (0,8 (0005
1. @7 (D7 (O D {2 € X, Fe i B B
W B={(x.us (2 78 () 12 E€ X} HP pup (2) 5 76 ()
A RS 8 AR 2]

1) BAES
(B (x)=*711—2:]/1£‘(x),}/B(I):'}Iéjl}’f(x) (3)
2) JUEY- ik
o () =A /21—711—[,19(@]2 v75(2) =A /21—711—[%?(35)]2
@
DINBLEAR -k
(=S + 1 ()27 (0)= 38 + 7 (@) 5
ﬁ\:EP [«43 ’ﬁk (k=1,2,---,n)3\7$1fﬁ,ffﬁ Qe 20’,&20’&1;:10& =
L3a=1.
ORI E KR/ NMEBARFHE
pe () =n%2§]1[;/2 () ~maxuf () —minuf () 1;
- ' ' (6)

s () = S0 () — maxy? () —miny ()]
e AESIR, o () 7 (o> EFHA ) O RRAS AR
AR ORPS PRI BT S Ao — 0 ST P
5) BRI

B (x)=m§1x|:/1f (x) s 78 (x):rriin[}’f ()] D)
6) /MR

mB (I)=rriin[ﬁcf @178 (I):mfx[}’;? (x)] (8)
DIRRBEPHEE

m=find(mid[ 4y (0D
k (€))
18 () =i () s Y8 (D) =7y (2D

£ 000 http://www.cqvip.com|

Heb,m 2 pit (OWHPEGEHT A OB TR,
8 HlE R B hE &

m= find (mid[{(x)])
f ao
23 (X):‘uﬁ(X) s VB (x) :}’2 (x)

Heb,m o vt M EGTT A O BTR,
LR 8 AR > HIE M T ARK S G . LR A
B R AR T EE AL k.

4 SKBREZF

T IK EHAR YU R — R B TR AR5 E P AG (R R, A ek
KR RE A R UM B AR RO O (5 S, BE MK HE 6O
R X B AT IR A (BAE R ZEABOLT - th 25 Fh {2 1k 4%
SEIRIN 2 ARAR B I AN AR TR I BR R B MR — S R 5E
AN—BEH MR R BT, RN EE RS
AREBHIIRER  RE2GEH —SHREL, fril AR
[l g B RV TR R 7 1643 B0 U 45 R — BB R 5 A A
A5 S A RS 7 H5 18 B A IR B 45 R — BOR AL AU A
vl i SRR R P A B U A R — B TR] . 2R
—FRITIE W BBCR LU B Ry AR R RME SR M T 14k
PIX KRB B e . H SRS BIS TR IR S iz
R R TR TR . AR SO 2 (H B A M AR 2
WXL HAR RSB A TS

AL RN — 4R R H S B IrH (RS EiAH
P B RCSCSUSFETE B U35 21 BE L i 2 B R AT AXS
HARZEITIRG. R 1 VB R AR R PO Rk AR 2B AL
MRAIEER . Horb, ALB, C, D o SEBr i 49 21 iR B 4528
i E BRI AR R R SBR B B 2IRTRBI SR

k1 wWHRELR CHGRANER

%m%ﬁ x xz X3 oty

PHER | £ | E | B | R | E | R E

—HEFEEE{®) 0.640.23(0.7010.20(0.80(0.10]0.82]0.12

M{EE  10.60]0.11]0.50;0.30|0.68|0.25]0.74]0.22

RCS 0.570.14 10,43 0.50|0.58|0.30|0.65|0,24

fnE#ES% [ 0.58]0.15(0.68]0.25|0.88|0.10} 0,65 0,28
=35

FHARMEAL | 0.93]0.04]0.89}0.05|0.95(0.02|0.870.11

LLE N VNI Nk S

([0. 64,0.60,0.57,0. 58,0. 93],[0. 23,0. 11,0. 14,0. 15,0. 04> /=,
_ J<[0.70,0.50,0. 43,0. 68,0. 89],[0. 20,0. 30,0. 50,0. 25,0. 051>/ x»
] ¢[0. 80,0. 68,0. 58,0. 88,0. 957,[0. 10,0. 25,0. 30,0. 10,0. 021> /s
([0. 82,0.74,0. 65,0. 65,0. 87],[0. 12,0. 22,0. 24,0. 28,0. 111> /x4

BLRSETEAIMEN LEEREH ) HHEBRIHEE DL
P HARRR AR S

B=<[0.66 0.64 0.78 0.75],[0.13,0.26,0.15,0.

197

HIX LB T LUOE S IR 4R 2 E H B E G e
FR LR A WATE R R BER T T S S A

B ATIHSE —MBEMEREIL, BERA H¥HIER
B G — 8" LR B — E AN URR X IR BRI HEAT B4
gi— . i iR NP EEs i WA G B S kR R
HLE M., ARSCH R LIRS P EE BN, A
T2 EE R EA SR RA WA AR, BX H

BISREISH — Y 7. XY A B T R 8 P SL B [

.,

2 % X W

1 Zadeh I. AF. The Concept of a Linguistic Variable and Its Appli-
cation to Approximate Reasoning [ ]J]. Information Science, 1975,
8 (2):199~249,8(3):301~357,9 (1):43~80

2 Atanassov K. Intuitionistic Fuzzy Sets []J]. Fuzzy Sets and Sys-
tems, 1986,20 (1).87~96

3 Atanassov K. More on Intuitionistic Fuzzy Sets [J]. Fuzzy Sets
and Systems, 1989,33 (1);37~46

(F#% 245 1O

« 177 -


http://www.cqvip.com

%4 KRFikL JPEG2000 7 ik 2t Lena B ¥ 128 X128 &,

HEGEHAER LK
. | B EREJE BRI E FaErEf
BETTE 448 I8 PSNRl MSE] ¢ [PSNRIMSE| C
R | 228 |31.18] 49.5171. 86
A¥e | G | 820 [32.41(37.32] 20 |31.38]47.29|41.97
B | 123 |30.72|55.05(133. 2
R | 410 | 30.1 (63.58] 40
JPEG2000
G | 410 |30.77|54. 48] 40 129.97|65.43| 40
RES B | 410 |29.19(78.22| 40

AT7 B KRB ER T RAF R LR RIS BRI F

pooo hgp://www.cqvip.coml

Wk 5(FH Si.Se HHIAWRFH 5B /NF KN, PLP2,
P3 R4 %% 1B T B AR A % B D M il 25 R BT
JPEG2000 K 3C[1,2,4,5 M4 &R . 7EX ER MRS
BB SRS A X LR ES

&t AXFESEEAF ARG RGB G4 [ M
ARBL B ALY 48 A X R 30 JPEG2000 M 45 A F 4R 948
AR BRI S R BRI R, LR R R S
MEE. ZEHFEREEAFRPEEERLSHAMEARBR
HFit, xR BB R 2% B AR B St R BB MR
2, Il HTE B A E B R RS LE A5
5 eREFENRERS  BHRi—5W5%.

A5 AAXFHANARBYEBRABALER

Lil Pa% P ik E ) (g ARG
ERA = e F4% | PSNR C PSNR C
g Si==64X64,5e=8X8 R 1407 30. 53 186. 31
512;’1;12 P1=30,P2=40,P3=60 G 1096 | 30.57 61 30,217 | 115.68
T1=40,T2=70,T3=100 B 1295 29.62 202,73
R 1470 31.95 178. 33
Lena
G 8192 33.28 32 31,92 70. 26
512X512
B 1531 30. 86 171. 22
Si==64X64,Se=8X8 R 2609 28.19 100. 47
Pepper
512X512 P1=20,P2=30,P3=50 G 8192 32.65 32 29,59 61. 44
T1=30,T2=60,T3=90 B 1998 29. 065 131. 2
R 3840 27.22 69. 27
Barbara
12512 G 16384 30. 49 16 28, 088 32,87
B 3719 27.29 70. 49
image compression standard [J]. Signal Processing Magazine,
& £ x W

1 Nadenau M ], Reichel J, Kunt M. Wavelet-based Color Image
Compression: Exploiting the Contrast Sensitivity Function [J].
IEEE Transactions Onimage Processing, 2003,12(1):58~70

2 Brahimi Z, Saadi K A. Color image coding basedon embedded
wavelet zerotree and scalar quantization []]. Pattern Recognition.
In: ICPR 2004. Proceedings of the 17 International Conference
on Volume 1, Aug. 2004. 504~507

3 Delp EJ, Ke Shen. Color Images Compression Using an Embed-
ded Rate Scalable Approach [C]. In: Proceedings of IEEE Inter-
national Conference on Image Processing(II), 1997. 32~34

4 Qiu Guoping. Embedded colour image coding for contentbased re-
trieval [J]. J Vis Commun Image R, 2004,15,507~521

5 Martin K, Lukac R, Plataniotis K N, Efficient encryption of
wavelet-based coded color images [J]. Pattern Recognition,
2005,38 :111~1115

6 Skodras A, Christopoulos C, Ebrahimi T. The JPEG2000 still

IEEE, 2001,18(5);36~58

7 Hunt R W G. Measuring Color [M]. 2nd edition. lem plus 0.
5em minus 0. 4em. New York: Ellis Horwood, 1991

8 Van Dyck R E, Rajala S A. Sensitivity to Color Error Introduced
by Processing in Different color spaces [J]. Proc, IEEE VSPC,
1991. 192~195

9 Sakatnoto T, Nakanish C, Hase T. Software pixels interpolation
for digitalstill cameras suitable for a 32-bit MCU[J]. IEEE Trans
Consumer Electron,1998,44(4):1342~1351

10 Genossar T, Porat M. Optimal Bi-Orthonomal Approximation of
Signal, IEEE Trans on Systems, Man and Cybernetics, 1992,
SM(C-22(3):449~460

11 B34, KR . FIRERS BN ARBRER ]
o E BRI 4R, 2001,6 A(2) 1 123~128

12 Shapiro ] M. Embedded Image Coding Using Zerotrees of Wave-
let Coefficients [J]. IEEE Transactions on Signal Processing,
1993, 41(12).:3445~3462

(EBF 177 T

4 Atanassov K. New Operations Defined over the Intuitionistic
Fuzzy Sets[J]. Fuzzy Sets and Systems,1994,61(1):137~142

5 Atanassov K. Remarks on the Intuitionistic Fuzzy Sets-III[]].
Fuzzy Sets and Systems,1995,75(3):401~402

6 RIEN.E MET . BERENEXRAMEUEEE] &F
TARREEM,2005,6(2) :83~86

7 OREN.E R M BERENRRAEXEESMEE] =

FETARREZEMR, 2005,6(1):69~72

8 HENX,IEW. AEENEEMEXETHRDL HENRE,
2004, 31 (11):4~6

9 HEN G, T B AR S AR E T IRE
(J]. B FETRK MR, 2004,5(3) :40~44

10 BRYL, Ak, MM —B L 5 ATEE]) P E TR,
2002,4 (3):40~47

s 245


http://www.cqvip.com

