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Abstract

Type 2 intuitionistic fuzzy set is an extension of intuitionistic fuzzy set, which has the ability to
deal with complex problems such as uncertainty, multi-key factors, fuzziness and hesitation. In
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this paper, a recognition method based on Euclidean closeness degree of type 2 intuitionistic fuzzy
sets is proposed. Examples are given to verify the correctness of the proposed method, which can
be applied to real-life category recognition.
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1. 5|8

AR AT LA R B PR I A R N TR R 52, HAEAES B, TREHAR, Haair a8 M
B T, PR TIRZARCRIIBT LS R . AR O o] JBUR ZE R LR 3 AN i 1 8
AERLC, TR 25 IS HEAT R R 3 AR o e —, B2 BT BN BRI LA 5 G T E A R
RMZER; H=, FRRR N HEYEEAAAE R LB AN V5T 2 KR RIS TR B R, 1
FEREPRZ FOBHIE ., I 2 D) 75 BRI A 5 A IR 45 1 RO R i b AT R ek 1]
N T AR SR AR AR S SN2, G AR R T S A M AR 8 SR 1 i BE AN E R 1) A, AR
g T PR T 2 BRSO SR AR R U5 k.

2012 SEPYRISCHE KA HERE, Harih 17 2 MEE B SERIREE, Y] T 2 B B RO SR S B A
WL, — BRI XA (E BRI . XTEERRI SR SO, R 1 2 B SRR SR I AN I 5 2]

2.2 BIE RN

TENAVATE R E S IR IR 285 8), S HEENF F I EE N EE T, AR, #%
DR AN E A e 2R B, EEARTEEBRE - REN, AR R
F—EE N B, BENE RS H— RSB AR . OGS ISR B R FE DL R 5 AR B (0 STHIR[3])

B, E—RIEAESN T, H 100 N R, EXHEE N FRER, f 78 NS ms, H
50 NBERGFRREE N 0.9, 28 NEMARE N 0.75; 7H 17 ANFTHEBIRAN S, 14 AR RASFEEEN 0.8, 3 A
AR E N 0.7; TR 5 NUIFERERE . 1K —/ UL 2 Y E SO BOMI 42 1)@ [ 50/100 N B s

E%Q%2M%%Aﬁ&ﬁ§0%,Wi%%%ﬁﬁ@ﬁﬁgﬁhﬂAﬂ%%+%§o
IR, B SRR v, (x) =S+ T

FESCT(2)) BeX AR RS BR A = {(x, 1, (x),v, (x))| ¥ e X} X B2 BELSEERISE, 1, (x)
o x 3 A FIRIRE, v, (x) Fow x4 4 BT
HAE A X RIEL:

() =]t () 7 c[0] v, ()= g (v)/v. 2o <o),

x X A WL 7, (x)= [ S () ~g (v)/max (00— u—v), HAERN x e X 2
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max (£, ()* ) + max (g, (v) *v) <1

BT S X BB
Ha (x,-)=Z:;fx(#j)/ﬂp Je<[o1], v, (xi)=Z:;gx (Vj)/vj’ Jiclo.1],

x XA WIBEEERE: 7, (x,)= Zf (yj)/xg .)/max(O,l—,uj—vj), HAMERER x e X W2 :

max(ﬂ(ﬂj)*,uj)+max(gx(Vj)*vj)gl0
X 2(2D) B ABRAEI X AL 2 WERI,

A={{x 1 (x).v, (x)) v e x} B={<x,ﬂ3(x),v3 x))|vre X} :
Sl (x)=[ Sl T c[00]s v, (x)=], e (v 7 c[0]s

t(¥)= [ (@)@, 7 <[01]0 va(¥) =],k (p)/p. 97 <[011].
1) AUB={(x,uA(x)UuB(x),vA(X)ﬂvB(x)NxeX}

], Lo £ rn @) v [ e ()Ak ()rAp)
2 AmB:«nquywmxn»uumdw<nﬂxex}

o] Lo £ @ ura [ e ()AR(p)ov p)
) 4 = (e (i xp={{e] e () f (e x|

3. BT 2 B E SRS BRI B IR A 75 5%
3.1 EF 2 EREMENRRELIE AR
X3 W ABRIEEE X EFARE 2 HE I, 4
A={{x 1 (x)v ()| vxe X} B={{xp, (x),v; (x))] Vx e X]

xeX}

xeX}

()= 2 o) 2 0] i) =2 () < [01):
yB(xi):;hx(wj)/wj,Jf cfo.1]. VB(xl.)zékx(pj)/pj,J;g[m

HL 6 e SR A max(fx (,uj)*,uj)+max<gx (vj)*vj)ﬁl; max(hx (wj)*wj)+n€12}1>7<(kx (pj)*pj)slo

ueJ?
J/"

A5 B E A XGE N

d(A,.,B,-):!\’/[i(ﬂ(%)/#j-hx(wf)/wf)p+

j=1
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EX 4 W A5 B AWAEE 2 MEREHE, Rk 2 MEEEHERNA IR T E Oy
IFWD(A,B):zn:wid(AI.,BI.), Hortw=(w,wy, -, w, ) ABEFE, 2w [0,1], Hiwi:lo HAEAR
i=1 i=1

RIRFIEJE R A 2 2 B BORI 48 Minkowski W1 23 50N :

Sirs :1_IFWD(AaB)=1—Zn“wid(Ai,Bi)

i=1

2 p =21, Minkowski BB A AN RERE A 50, BRRERE AKX 9:

dos(Ai’Bi):\/[ ﬁ(gx(vj)/vj—kx(p,-)/pj)zl/Zn 1)

EX S5 W A5 BANMAEEL2 BESEAEE, 2 B ESEBRISE HAT FP IRUE 1E SN

Zn:(fx (:“j)/ﬂj —h, (mf)/wf)z *

=

IFWD(4,B) = widos (4,5 )
i=1

et w = (wpwyew, ) BUE R, T w, €[0.1], H Y w =1. B R FREIR M 2 A E s Hok 4
i=1
K.
FOE FE AR s
Sps =1- IFWD(A,B) =1- wd,s (4.B)) 3)

i=1

3.2. T 2 B ERBMSNRKIHA LR

BT 2 RUE RO B W IRV T L A F0E S, RIS Pl L MEAS R Pl 2 R R AR A 1 I T

BRI RE, BAPIRINT

o IR 1. SRk B 2 BB TR AR RGO L0 0 IR SRR, ARSRm AL, RIS B AR
SR JE B AR AGTE 5 O I S R B R AR AL T

o WER2: RF 2 W E I G R) E R RE A S AR SRR B IS 2 T BRSO R 1) SR B B 5 AR SRR S
AR A maX(fx (,uj)*,uj)+max(gx (vj)*vj)ﬁl;

o U3 R AR RINA FIREAE 8 P 2 50 A 5 5 b i A28 e 1 2 R i AR 4 1 BR
[BNEEr=p

o IR 4 FIH Q)AL E [ B 5 ST A AU T

o WERS: WIEANXG)HE 2 B E BRI RNGIT I, SRaabrlia AT, #i SR, 121
Ti REZEARPRINEIL R /NBATHER S TEARR, 50 2 FR) IH i A P B 1

. SEBISHR
X SEBR A, NS BRI SRR R KL AR R P RS AR U BEAT R o
4.1. MARARPLE

B — B A, FAMEH PN MEFEA B A C, BIEZAEMLRE B AN C Hhl i (s — A iR
SIFE A EARML. BLas e MR R M, AT R —E MR 5, I PH E, IR 5
Wik B8, MRAE Dy, MWZEmi. =110 4. B Ml C E£LAEMETRAEREE 25 H

N
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A,B,C (i=1,23,4,5) kF /R, W& 1. HTEFLRGHMPERE, AR TN FAE 8 M) 8 22
T FORCER [0 2% (wy, wy, Wy, Wy wy )| = (0.25,0.20,0.15,0.18,0.22)" [4].

Table 1. Type 2 intuitionistic fuzzy information table of three blood samples

=1L SR 2 BIEREMER R

MFf 4 Mt B ik C
1% PH 18 4,=(02,05,0.3) B =(0.2,0.7,0.1) C,=(0.2,0.7,0.1)
M — AR 53 TR 4,=(04,0.2,0.4) B,=(0.6,0.3,0.1) C,=(05,03,0.2)
i 5 = AR A AR A 4,=(0.5,0.4,0.1) B,=(04,03,0.3) C,=(04,0.5,0.1)
ML 4,=(03,03,04) B,=(04,04,0.2) C,=(0.3,0.4,0.3)
LUk &30 ¥iT 4,=(0.7,0.1,0.2) B, =(0.6,0.1,0.3) C,=(0.6,0.2,0.2)

SR B 2 B E ORISR AR R P A A I IR SRR R, ARSRJE B AL, I RTAS BRI R R
AR A G ] T IR R AR SR B ARG Bl IR SH R 5 73 D9 R IR R SR i JBE 5 ik 200 16 56 9 60 7, IR R TR %
B & Aoy MR IR R AR B B S SR IR R e W A 4, FTLA RSB = { gy, 0} 5 EE AR R SE
v={v, v, | WS,  w NRLRSR IR RIBEE, o, WL SR IR R BB EETE, )R v, X L1 2 SR IR 2R
FAESRIE L, vy X LA A SR IR ) 0

AR 1 SRR B 2 BRSO R B I R I T 3 1) IR GR R B, ARSI R AL, DR A5 3 Ik
sk )& B AR VG B T IR AR SR B BE AR A TE Bl 4R B 2 BB AR I R Rk B SRR B B
2 BB AR R 1 S 8 FE 5 A S R A2 2k A 2K ¥ B T 2 U7 vk S K IRV FE T VAP R 1 AR RN,
WO NG 3T PR BR 1 R & R BRI g R RN 0 2 AP B 1 1R 46

W2 R AR RMBEAFEEEMAE 4 5IFE B, MFE A 5108 C A FIFHIEIR B 2 RS
PRES

dos (4,B)=02176 dyg(4,C)=0.12189; dys(4,,B,)=02973, dys(4,,C,)=0.2106 ;
dos (4;,B,)=0.1866  dys(4,Cy)=0.1368 ; dyg(4y,B,)=0.2098, dyg(4,,C,)=0.2500;
d

os (As:B5)=0.1188 ,  dyg (45, C5)=0.1371.
IR 3 FIHARQ)THEARFRMEE IR 4 51006 B, IFE 4 5108 C BRIREEE;

IFWD(A,B) = Zn:widos (4,,B,)=0.2058, IFWD(A,C) = iwidos (4,C,)=0.1925
i=1 i=1

AP 4. GG ARG THHMEE 4 5HEE B, IMFE 4 54 C B MGIESE .
Sos (4,B) =1~ IFWD(4,B)=1-0.2058 = 0.7942

Sps (4,C) =1-IFWD(4,C)=1-0.1925 = 0.8075

BIH Sps (4,B) < Sps (4,C) > MLFE B AN CHr, MFE C HHIFE 4 FAHL
FEMABREA R B, 8 i B 24 3Q 5 BRI IE A T ST, e C 5 I 4 (R
A AE B 5K 4 PG EESE R, (ke B A1 C i, IRE C SUFE 4 TARRL, Fir LAA S 7V 2 vl

sy ci3
=
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4.2. BB KiB)RE

B VIR R R, 58— DARFIEFM R H, DUFE TR SR R FIARHS 72X DY 2R 2 50p kL
WAk R AR, BLgR TSR 12 MHEEYE. WU RS R 4,B,C,D KIFOR, HIH
R AL Ay A4, 5 H 12 AR FHER B A A=(x.x,x) » B=(x.%,%) »
C=(x,%,%), D=(x,x,x), H=(x,%,x) (i=12,12)KRFExR. EFIEF 12 DMRHE
Je V0 B AR P B ) R AR, SCHR (3145 HE B ) B9 -

(W05, ) = (0.1,0.05,0.08,0.06,0.03,0.07,0.09,0.12,0.15,0.07,0.13,0.05)"

A ={(x,,[0.1,0.2],[0.5,0.6]).(x,.[0.1,0.2],[0.7,0.8]),(x,,[0.5,0.61,[0.3,0.4]),
(x,,[0.8,0.91,[0,0.11),(x;,[0.4,0.51,[0.3,0.4]),(x,,[0,0.11,[0.8,0.9)],
(x,,[0.3,0.41,[0.5,0.6]),(x,,[1.0,1.01,[0,01),(x,,[0.2,0.31,[0.6,0.7]),
(%,9,[0.4,0.51,[0.4,0.5)1,(x,,,[0.7,0.8],[0.1,0.2]),(x,,,[0.4,0.51,[0.4,0.5])}

(

B ={(x,,[0.5,0.6],[0.3,0.4]),(x,.[0.6,0.71,[0.1,0.2]),(x;,[1.0,1.01,[0,0]),
(x,,[0.1,0.21,[0.6,0.71),(x5,[0,0.1],[0.8,0.97),(x,,[0.7,0.81,[0.1,0.2]),
(x,,[0.5,0.6],[0.3,0.4]),(x;,[0.6,0.71,[0.2,0.3]),(x,,[1.0,1.01,[0,0]),
(%,4-[0.1,0.21,[0.7,0.8]),(x,,.[0,0.11,[0.8,0.91),(x,,,[0.7,0.8],[0.1,0.2])}

C ={(x,,[0.4,0.5],[0.3,0.4]),(x,,[0.6,0.71,[0.2,0.3]),(x;,[0.9,1.01,[0,0]),
(x,,[0,0.11,[0.8,0.97),(x;,[0,0.11,[0.8,0.9)1,(x,,[0.6,0.7],[0.2,0.3]),
(x,,00.1,0.21,[0.7,0.8]),(x,,[0.2,0.3],[0.6,0.71),(x,,[0.5,0.61,[0.2,)0.4],
(%,9-[1.0,1.01,[0,0]).(x;,,[0.3,0.4],[0.4,0.5]),(x,,,[0,0.11,[0.8,0.97)}

{

D ={(x,,[1.0,1.01,[0,01),(x,,[1.0,1.01,[0,0]),(x;,[0.8,0.91,[0,0.1]),
(x,,[0.7,0.8],[0.1,0.2),{x,[0,0.11,[0.7,0.97),(x,,[0,0.1],[0.8,0.97),
(x,,00.1,0.21,[0.7,0.8]),(x,[0.2,0.31,[0.6,0.71) (x,,[0.4,0.51,[0.3,0.4]),
{%io:

{

X105[1.0,1.01,[0,01),(x,,,[0.3,0.4],[0.4,0.5]),(x,,,[0,0.1],[0.8,0.9])}

H ={(x,,[0.9,1.01,[0,01),(x,,[0.9,1.01,[0,07),(x;,[0.7,0.8],[0,0.1]),
(x,,[0.6,0.71,[0.1,0.21),(x,[0,0.1],[0.8,0.91),(x,,[0.1,0.2],[0.7,0.8]),
(x,,00.1,0.21,[0.7,0.8]),(x,[0.1,0.21,[0.7,0.8]),(x,,[0.4,0.5],[0.3,0.4]),

(%,9-[1.0,1.01,[0,0]),(x;,,[0.3,0.41,[0.4,0.5]),(x,,.[0,0.11,[0.7,0.9])}

o B
I3He RBSRIRIE S NI SRR I 5 SR SR T 05 RS R A A S S
SRR PTG, A BRI g = (g, 0, ) SRR v = {v,v, | BATEHS, 0 X SIRRE
FERGSRIRIE, i, WL R RRREIE . [FIRE v, MR R BB TR, v, LI SR BRI
SRR 1 HRE] 2 B E SR T R R S AR R RS 2 T R RO SR R 5 s
RS T U FE v 5 0 I FE V25 08 1 AR, O IR 5 1 fh S R
R FE AT 1 4 2.
SR 2: P20 RO RAR SRR R IO RS bR B S B STR L 4, B,C,D MK IHE S, W% 2,
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Table 2. Euclidean distance table between four building materials and different characteristics of materials H

%= 2. MMEFM N SEHRRME H NEHHEEBR KRR
MR A SR H MR B SHRAELH  ME C SERRAMELHE BB D SRR H

FEAE x, 0.5384 0.3232 0.3388 0.0036
FEAE x, 0.6249 0.212 0.2784 0.074
RHE x, 0.1327 0.184 0.1671 0.047
REAE x, 0.1645 0.3733 0.5035 0.0572
FEAE x, 0.4021 0.0104 0.0226 0.0169
RHE x, 0.0977 0.4604 0.3637 0.1177
RHE x, 0.1492 0.2941 0.0204 0.0105
FEAE x, 0.6331 0.3891 0.0808 0.0876
FEAE x, 0.1636 0.3583 0.0705 0.0023
FAE x, 0.427 0.646 0.0448 0.0135
FEAE x,, 0.2689 0.2515 0.0241 0.0054
FEAE x, 0.3506 0.6289 0.0403 0.0258

AP 3. RAE 2 R T A FRHE R LR FA L 4, B,C, D SRFRBIMEL H RRIRHE -

IFWD(A,H) = iw,.dos (A4,H,)=0.3208
i1

IFWD(B,H) = wdys (B, H,) = 03488
i=1

IFWD(C,H) = iwl.dos (C,,H,)=0.1479
inl

[FWD(D,H) = wdys (D, H,) = 0.0347
iml

SRR 4 AR ARG ESMEL 4,B,C,D SRANM R H B R IMGIULEE -
Sos (4,H)=1-IFWD(A,H)=1-0.3208 =0.6792

)
Sps (B,H)=1-IFWD(B,H)=1-0.3488 = 0.6512
)

(
Sps (C,H)=1-IFWD(C,H)=1-0.1479 = 0.8521
Sps (D,H)=1-IFWD(D,H)=1-0.0347 = 0.9653
IR Sos (D, H) BR, FrEARFRBIA R H 525008 D AR
FEGEFIM RS S, G B I RE 2 305 BR R B A SRR, AR R H S5 3R
FOBE D W BB AR, FrRBIMEL H S@SEL D AL, B LA SO i AT AT

SE
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