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A Method of Evidence Reasoning Based on ISODATA Clustering and

Improved Similarity Measure

LI Xin-De' WANG Feng-Yu!

Abstract For the problem that the highly conflictive evidences can not be processed by Dempster rule in intelligent
information processing, the reason of conflict occurrence is further revealed by analysis of uncertainty among evidences
and evidences themselves. A similarity measure by considering self-conflict and external conflict of evidence together
is proposed and used to compute the commonality of evidence. All initial evidences can be revised according to the
commonality. At the same time, according to the clustering characteristic of initial evidences, they are clustered by
applying ISODATA (Iterative selforganizing data analysis techniques algorithm), and then, all evidences in each cluster
are combined as a representative of evidences by applying Dempster rule. The reliability of the representative of evidence
is computed by considering the credibility and frequency of occurrence of the evidence in a cluster together. Finally, these
representatives of evidences are combined by using the unified combination rule. Several numerical examples are given to
deeply compare this method with others and itself before improving its similarity measure. The result shows that the new

method has a distinct advantage over others and can effectively solve the problem of combination of conflictive evidences.
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Al el j=1,2,--- [Ty, HT; #Ts.

EX 4B, %om (-) 4 2° FEARZIE BPA,
T4 A B €29, Hilid

ANB

B b 3)= 3 0By )
3b, |B) 4% B THRIIE, Bet P (B) AT
FEAMERIREL m (1) SRR 2° Linili 748 B A
FLIR AR A

R (9), TSR R R B P AR 29 K
Jit 47 -F #iy # (f) Pignistic W2 Bet P, (A]), #&
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Simnl Slmng Szmn3 1
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T Simay = Simy,, W ABIIURERERE C £
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X TR AN UEYE U, AR AE AR A UE R I SOy
RORESE. AT LAy, PG Y5 ) AR ALLSE sy (1 I 9
Y5 A LSRR RE I . DRIk, R 0 A AL R R
Croxny BITERAFIERAR I ARAE R Crd(m).

B Sup(m;)
Crd(m:) = maxi <<, [Sup(m;)] 1
Hoh Sup(my) = i Sim(m;, m;), i =
j=1,j#i
]‘7 “ o e 77’1/‘
R 30 s 1) KA B, X ) 4 G 4 3R AT 4% 1

m}(A) = Crd(m;) - m;(A),YAC ©
mi(0) = Crd(m;) - m;(0©) + 1 — Crd(m,)
(12)
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STV, FRIBABOI AU UEHE LA, eATT 2 (R R EE
B (PR B, R RIS o AN — SR
P 2 M MIBEES (Ph5R) fEERR, AR 45
Re R H R — R MR, BEK A Dempster #10
R, R UESE 8] 92 45 /N, Dempster A8 0 [#) 6k f
RINAIEIRTE . R Z M RBKE, A5 H
# X H Dempster UG ik, 7500 & @A T2 IE.
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H My, HERIEUEHE th 28 v Bk 3 5 6 S (1
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# Bet P FAUEAM B m (-).

1) ¥ n AMUEHEIE m; 7345wl 2RO My,
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i=1
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IEACGE R, HAEET 4).
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3) VAR RIS UL SRS B 2 bR UE 2 1)

O = (Ulka 02k, O3k, """ 701)k)T (14)
Hrh SR
1
o= > (mif) = M(f))* (15)
m; €C

Hdr kLA My, A iR R RS, Oy R
N VAESRIE M, AR eSS, C) b %L
HA Ny

s 1 R R R B KT A R AR i 2
FR 6, I HLW A 7 BA AN 28 1 2Rk ATy 24k
) OJFIRE] 1), R AL, WHT G I b2
p).

4) VAR O UE SRR P R

z=1

Di; = J > (Mi(f) = Mi(f2))" (16)

KN T rpo ik e U 2 Tl B /N BE RS R B 6, 1) Dy ik
AT HEA, B
D:{Di1j17Di2j2;"' )DiLjL} (17)

I8 D WhE—A D, FTRIRBIHS iy, R ), 2K
AR, B € 1 C,, HEAT 49T,

5) FIWrEAE T TR, #5 AR SERGR ] 1), A0
RGN, HmrEEmE 1 s,

JARE SRR A R, 45 A R VE A oE ) p%
FOR VPRI i R 2L

W n MYIHIESE B 5 ¢ 28, g 5 Rpfy
n; ANIEYE. PR J, SN R Kie S

Jo=3 "l my —mylf? (18)

j=1 i=1
R [A] PR B AN pR e SN
o=y =)y —m)  (19)
j=1
oy myy A § RTEIEE @ SR, my R
FRALST BT A R A 3R, B

1
mjzgzmija J=12-c (20)

m:lka (21)

Jo Rl n AMUEYE B ¢ R, B AR R BVR ZE
SETAN, T, NG, Ko BT AR ) 2] R B,
Jy BT

B Al 2RO AR HE 2 PR
Os, i /MHE TR 0c

o n DR AR
R A

K1 ISODATA ¥ifiE
Fig.1 The flowchart of ISODATA

AEIRIG LI IR, BRSEM 2R E5 R, il
A5 AT SO [21] SRR IRFRET
SRR RS L.

il 5. LR SCER [21] mAE G AR SR T
PR R AR, KR 1 P 12 SRR R 2R =
%, R {ml,m2am57m67m97m10}7 {ms,mhmn},
{my, mg, mio}, HRIE (18) Ak (19), 2 5iHE1S
2 J, = 0.0290, J, = 0.3170. 1K H A X ISO-
DATA J7iEMyE FEAR, DY {mq, ms, mg},
{m27m67m10}7 {m37m77m11}7 {m4am87m12}7 it
AR J. = 0.0027, J, = 0.3608.

R T, BN, OB S, W], Gl
LA SR Y ) SRS AR AR HEAT B SRR B STk [21]
UL
42 BEMAEE

8 n AMWIRIEE 73 % e K25, kiR —3
RS AP SE SR, ASCHR tH R BR IS T SE LTSV, 25
BEIE T RP S ARG B Crd LA —
K& A RS AR (RZE e A~ 205 2
RS AN B AR ). Herp, 2R BRI AR AR
JEBOR, A5 RSN BB 2, W) w] 5E A2
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Table 1  The random evidences to be clustered

may ma ms my ms me

mz ms mg mio mi1 mi2

A 0.512 0.588 0.221 0.299 0.488 0.612
B 0.287 0.191 0.198 0.198 0.288 0.192
C 0.201 0.221 0.503 0.503 0.224 0.196

0.189 0.301 0.513 0.587 0.212 0.298
0.713 0.202 0.288 0.192 0.702 0.199
0.098 0.497 0.199 0.221 0.086 0.503

SRR, AN, PR R . TR I AT SR
NS/

ZJ:CT'dj
yy=he S x (22)

HP, 0<h<1,0<X<1,h+X=1
3. A AR h=X=0.5.
BTy 2dRH 10, Bk, 220060 ; 6474

— AR I FERE N

i

>
j=1

(23)

Ww; =

4.3 JEEEK

BAFAE n DEIER 01,0,,- - ,®n, 5
AR no AU 95 U5 HE A B R AR my,
1,2, ,n, B SEXE 4 247 Al 22, H@HIZE}:
E’JiETE*%i mii = 1,2,--+ n, KRG, XUkt

ITHRE XHFAR R ¢ 2K), L, F—REHmW
ﬁﬁthfﬁd‘ﬁﬁ HL AR 1) b SR AL, HL P 75 AN [] 2
Fh PIESE 2 b S RO, Rk, X e ANSRE
R E 3 3 Sl % B Dempster B0 3) 5% 4) #E4T
/\EZ (B A KNG ), 53] ¢ ST 0 uEH
m , 7 =12, e, REFOYIERMAEL. T84
Eé%’éé?ﬁkFE‘]iﬂ?TEﬁ?%ZlEﬂ RS BAT R B R,
PR B4 Dempster SN HEAT Ak, #Aab 52
IR o L P R AL A 2RI LR M, T
ot AR YXA ), T T 22K 5 e AR
mj, j=1,2,---,c mﬁﬁiﬁk[ | B4 B
AT B K, E]J/]ﬁ{*?if/ﬁﬁﬁﬁﬁﬁ%, R A ] PR A R
FOBT R AL

m'(A)= 3 1 my(A) + K w(A),

NA=A1<j<c
ACO, A+
m'(A) = 0,4 = ¢
(24)

o, K = ZmA @Hl<]<c ( i), RNEIEJEE

SR ) 24 b e < )=z;lwimi<A), w(A) %
TGN A T A (B

AL R, AT RUE S & Bt A n 1 2
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eI FrY l
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| SN A |
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Fig.2 The flowchart of evidence combination
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Fﬁﬁ#*¢ﬁ$ﬁ?@¥%%?ﬁAﬁ&

5l 6. WAEHUESR © = {A, B C} T, KRG
6 KMLUEYE {O,T mz} i=1,2,--,6:

I, = {{A},{B},{C}},m; = {0.60,0.10,0.30}
I, = {{A},{B},{C}},m; = {0.55,0.1,0.35}
s = {{A},{B},{C}},m; = {0.00,0.90,0.10}
ry, = {{A},{B},{C}},m, = {0.55,0.10,0.35}
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I's = {{A},{B},{C}},ms = {0.55,0.10,0.35}

I's = {{A},{B},{C}}, me = {0.55,0.1,0.35}
T 0T RS, B AR AL

JEC(8), MHEZ (10) v S5k 7] AR AHALL I 2 R R

Chrxn:

Cron =
[ 1.000
0.997
0.098
0.997
0.997

0.997
1.000
0.105
1.000
1.000

0.098
0.105
1.000
0.105
0.105

0.997
1.000
0.105
1.000
1.000

0.997
1.000
0.105
1.000
1.000

0.997 |
1.000
0.105
1.000
1.000

0.997 1.000 0.105 1.000 1.000 1.000

e, AR (11) AR ARGE I Crd: Crd =
[0.996,1.000,0.126, 1.000, 1.000, 1.000].

TR 2. ARG RIRIARAE L Crd T HTAH L A
AL (12) FATEIE, 388 LA FUERARA m)

m! [ 0508 0.1 0.299 0.004 ]
m, 055 01 035 0
my | | 0 0113 0013 0874
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H I 3. FH ISODATA 5 32555 4 44 ik 4f Jsi
HEAT R, LT : b2z BIR 0, = 0.05,
BN N 6, = 0.05. UF 4 PR R T Bk
{my,mo,my,ms}, {ma} , K5 FIH SR w5 A
A (22) 530 (23) THE AR 5E A

wy; = 0.862, wy = 0.138

W 4. X R—RENIPTAuER, R (3)
HE4T Dempster @lifr, A RO FIER AR

iy = [ 0.9236 0.0002 0.0762 0}

m2:

[0 0.1132 0.0126 0.8741}

TR 5. WP IESRACR IR (24) Prosige
—UESE S ONE BT UESE 5, A3 B Rl AR

m:[o.goag 0.0021 0.0760 0.0150]
5 EREE AL

N T I WAEA SO R U A, X LA H =4
/R RUIN R UIPNNEL NS ERVAND RIS~

L5 E ey, (R AR BUAE 1) 5 2 O iR BEAT IR AR
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(Y 7 g Y0 AR A B b SEUE s s A AR TS
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.

51 BMSSERES5EM

5 7. A T B UEA SCEVERN AR B — 4 ph
SEUEHE AT B0, EEX) 6 45 e AR, 43l LA
2 MERAR B R 6 AMIEYs 17 XA T A S5,
A 5 D-S Jrvk. Yager Jrvk. LT
TEB LTI T O, X A HIX
HUE A WAEHHRIESR 0 = {A,B,C} T, K&
G 6 SMOTUEYE {0,T,m,},i=1,2,--- ,6:

r, = {{A},{B},{C}},my = {0.60,0.10,0.30}
r, = {{4},{B},{C}},m: = {0.55,0.1,0.35}
s = {{4}.{B},{C}},m3 = {0.00,0.90,0.10}
r, = {{4},{B},{C}},m,s = {0.55,0.10,0.35}
I's = {{4},{B},{C}},ms = {0.55,0.10,0.35}

T = {{A}, (B}, {C}}, mg = {0.55,0.1,0.35)

W5 W, ma HIABIEREIR S, R H 1SO-
DATA FFEAMHESE {©,T,m;},i=1,2,--- ,6 it
ITSREN, S E IR UG IIE S A5 o 1
W R H, brdEZE IR 0, S5/ NIEES TR 0. 23
47°0.05 F1°0.05. FrAuEdEdEnT LR A 2 28, B {my}
B 28, HolAE oy —2K.

MK 2 Al FH, £ ms A, D-S
% Yager VA m (A) HRKRAN 0, 1 HZ 54
2N 0, RN EEEE, L “— R 5. D-S
J7ER Yager [ 7 iE#ANTE Al A s b 9 E s, Fh
TSI, OO R, HBATER D-S
Yager BN AH [F] i B s, RIS S5 1 Aoy 4uE B Y5 4K A2
1) (Fria e &) 1, H 6 ME I 245 g 1
WARNE, HWSOEBE WS, 7 1EA 7k BAR L
MRS IR, RN LU IE H, (HBE A UE S gk S A
Jl, HER AL R T ARSI G, X B R IE T
1. REE® 7 iEAE M SR IS oL R, AR T
SNt B AT DA B O A BRI 45 L, (R 6 MR
e 25 s b B ALY Mass AH IR B2 A1
TIPSR BB, SN B, EAR Rl 4 R )
ol A RAE, HE W SoR B slg. 223057, &
P, TR T VAR BEAT T AR ) 2 phse
SRR, SN E K, HOE A RS ) A A SR A,
2 I EA T R e S U W L o5 YA B S = DI
B RREO T EAE PR RCE, WSOH R — . R Ty A
FAEHE I Z W IE A R H T Dempster A0
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IS SACH RE A SR ST {, (EERR LR AR T
KTk, Hop & 7 SR, HBGE & 7 51
R T 2 R T VAR H AL 3 P ) R
THE KAH N TR 44 vk, ReA 20T TP e 4
mg 55N, S A R ) It SRAR. (R IR AR
T R R fpe 2545 s R BE AN I AR SO V. AR Sy
AR B T SE BV ST, 5 R TR F B R
AN 7P R IR G IR R, R AR KRR B 1) o2 A
FESE X & s RMsEm, fiHHRae JEom. 1X—
SN 2 85 J5 PIAT R AR SR AR SOk 1T ) 1R 45 B 45
TR LAE Bt S BN, eSO 110 5 1
25 m(A) = 0.6574, Suk 5 m(A) = 0.7021. &%
26 MRS R R T m(A) = 0.8801, ik
JG m(A) = 0.9069, S5 G s K2 T o
Hif ).

Dol J g DA B G SRR & 2 v Hidls o3 mT
PURIL, ASCOTVEWSIGR BEBR, fiT-Hifie ) iom, HE
TR .

5.2 BRFAILEEREASS

15 8. 5% T[] B A7 A i SEE 8 FH 8¢ ST IR IE 4
AR, IO UIF 1K BETIE H5 X A SO S B R LA R AL A
Tk, R ERIMELh © = {A,B,C}, K&
i 5 &HOrAEYE {0,T,m,},i=1,2,---,5:

I, = {{A},{B},{C}},m; = {0.90,0.00,0.10}
I, = {{A},{B},{C}},m, = {0.00,0.01,0.99}
Ds={{A}, {B}, {C}}, ms={0.3334,0.3333,0.3333}
Iy = {{A},{B},{C}},m, = {0.98,0.01,0.01}
I's = {{A},{B},{C}},ms; = {0.90,0.05,0.05}
b, my 5 ILARTESE B 2RSS, 1 mg 1T LG AE
Je AL HAESE, 2T my (A) = 0.3334 >
ms (B) = m3 (C) = 0.3333, A LU H ik 2 B il
MSCFE A.

ik N EE S < pv e NIl E =Sy ol
B 1) 24 6, = 0.05,0. = 0.05 B, my Hl mg 4355
MAE R —, HAbfE R —2% 2) 20, = 0.05,0, =
0.75 BF, my HMAE R —2K, JLAER—2; 3) 4
0, = 0.35,60, = 0.05 I, my M my 1ER—2, HoAlh
TER—3K.

Wik 3 nfLLFE H, XFF Dempster LN,
R = ph SR, S T PR E 2 /> SCRE IR 45 18 (R IE
PRURAR IO T, X EAREAEGHN. 1 Yager [
258 m(A) = m(B) = 0, [WH, B4 € SR IE
fiff 4 e B UE B U AL H 3G N, mo(A),m (B) %
0, m(C) ME—EAEWD, m(0) W{EHE—
EIG N, w0, PSR 4 SR BN R e, TR

B G, XM A SR, Hrh R
I, hAx . XS5 FIRE 08 1) G el R, A IRAE AR K
—HAELT m(0), FH m(A) BN, Wngh 4 AL
H m(A) = 0.164679, m (C) = 0.298444, HE=
B m (A) = 0.246347, m (C) = 0.278064, 1fi F&
I )57 m (A) = 0.405450, m (C) = 0.590045,
BARBATRI G T 5 EM RN, s, £
A8 O (1) 77 %, 4P SO RS S, FERLG
SLAEHEJER, BT 3t omg(4) = 0.3334 >
ms (B) = ms (C) = 0.3333, & (1) 45 545 1
T m(A) FTREIMG, XBRAEBL X LKA T
AR S Y, GRS R B OASHRK MR A
FRIEA S 2530 LRI SO VA Re s IE i RE, R pp o8
RS JE, AR S S E M, LT m(A) A L
THRIBLS . B A M2 ST A SCTT 7 5
AMUEFEIRAE 73 IR {maH{my, ms, my, ms} I, 5%
KA ISR m(A) = 0.935899 HEME m. {H
0> =N {mo Hmas Hmy, my, ms} B, A E
m (A) = 0.706287. HHIXIL &N, ASCTEARH L
L IRT N (ERST AT NP Eat i = s od o 7))
RESH IR ICE W, B85 s R LeVr 22 5+
53 MARIERZE5EM

B 9. P IIRIESE S 5 G U, Rl — N &
ANTRERPERE, MR T RG], KRG 5 4MATIE
#{e,r,m},i=1,2-- 5
I, = {{4},{B},{C}},m; = {0.60,0.10,0.30}
Iy = {{A},{B},{C}},m, = {0.10,0.10,0.80}

I's = {{A},{B},{C}},ms = {0.30,0.10,0.60}
r, = {{A},{B},{C}},m, = {0.70,0.20,0.10}
I's = {{A},{B},{C}},ms = {0.55,0.10,0.35}

Hi my Flms 5 my,ma, ms B EMSE, H ok
SRR IR, LA U6 6 E 35 A HE o T 28
B, brdEzE LB 6, Sl bR NI 6. 4l 0.1
0.3 AR R TEHE VR R, B {mg, ma} 5
{my,ma,ms} A0 —K R & FAT 5 T
2, A mas Rk 4 Pos. g0 MNEWE
m; = {0.60,0.10,0.30} 1 m, = {0.10,0.10,0.80}
PSR A& I, B C R, s A

B S 1 45 1 om (C) = 0.695402 7 T A ik
m (C) = 0.619500, 1M fEZH M TERA m (C) =
0.436950. 4 my, ma, mg = DUFTEEIE N, M5
G TR = ANIEAR U T LW Y, e IR IR 1 45 1R
N3 FE O, M T AT m(C) = 0.670163
M REREEZHE m (C) = 0.720752 F i 4 5 1)
m (C) = 0.825216. Bl)a, XAMASCHRE A [ HE§5
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Table 2  The comparison of results when one conflict takes part in combination
Rl L) mi, mo mi, Mz, M3 M1, M2, M3, Mg M1, M2, M3, M4, M5 mi, ma, M3, M, Ms, Mg
m(A)=0.7416  m(A)=0.0000  m(A)=0.0000 m(A) = 0.0000 m(A) = 0.0000
D-S1! m(B)=0.0224 m(B)=0.4615  m(B)=0.1967 m(B) =0.0654 m(B)=0.0196
m(C)=0.2360 m(C)=0.5385  m(C)=0.8033 m(C) =0.9346 m(C) =0.9804
m(A)=0.3300 m(A)=0.0000  m(A)=0.0000 m(A) =0.0000 m(A) = 0.0000
Yager!™ m(B)=0.0100 m(B)=0.0009 m(B)=0.0009 m(B) = 0.0001 m(B) =0.0000
m(C)=0.1050 m(C)=0.0105  m(C)=0.0037 m(C) =0.0013 m(C) = 0.0005
m(©)=0.5550 m(©)=0.9805 m(©)=0.9954 m(©) = 0.9986 m(©) =0.9995
m(A)=0.5132  m(A)=0.1740  m(A)=0.2064 m(A) = 0.2262 m(A) = 0.2396
g m(B)=00419  m(B)=0.1755  m(B)=0.1466 m(B)=0.1308 m(B)=0.1198
‘ m(C)=0.2085 m(C)=0.1240 m(C)=0.1373 m(C)=0.1471 m(C)=0.1545
m(©)=0.2364 m(©)=05265 m(O)=0.5097 m(©) =0.4960 m(©) =0.4860
m(A)=0.6491  m(A)=0.5255  m(A)=0.5177 m(A)=0.5123 m(A)=0.5104
e gesne M(B)=0.0655  m(B)=0.0886  m(B)=0.0966 m(B)=0.1023 m(B)=0.1048
-7
m(C)=0.2854 m(C)=0.2376  m(C)=0.2528 m(C)=0.2731 m(C) =0.2896
m(©)=0.0000 m(©)=0.1483  m(O©)=0.1329 m(©)=0.1123 m(©) =0.0952
m(A)=0.5036 m(A)=04928  m(A)=0.6511 m(A) =0.7561 m(A) =0.8287
gy M(B)=0.1384  m(B)=01531  m(B)=0.05T6 m(B)=0.0183 m(B) =0.0053
Re=2¥=F
m(C)=0.3140 m(C)=0.3110  m(C)=0.2861 m(C) = 0.2250 m(C) = 0.1659
m(©)=0.0440 m(©)=0.0430  m(O)=0.0051 m(©) = 0.0006 m(©) = 0.0001
m(A)=0.4225 m(A)=0.1953  m(A)=0.3427 m(A)=0.4772 m(A) =0.4936
- m(B)=0.0285 m(B)=0.4773  m(B)=0.2029 m(B)=0.1129 m(B) =0.0638
TR
m(C)=0.1614 m(C)=0.1279  m(C)=0.2044 m(C)=0.2638 m(C) =0.2425
m(©)=0.3876 m(©)=0.1995  m(O©)=0.2500 m(©) =0.1460 m(©) =0.2001
m(A)=06391 m(A)=0.4980  m(A)=0.6383 m(A) =0.6944 m(A)=0.7352
gy iz M(B)=0.0658  m(B)=01456  m(B)=0.0704 m(B) =0.0528 m(B) = 0.0362
ESWA
m(C)=0.2851 m(C)=0.2961  m(C)=0.2755 m(C) = 0.2476 m(C) =0.2275
m(©)=0.0100 m(©)=0.0703  m(©)=0.0158 m(©) = 0.0042 m(©)=0.0011
m(A)=0.7409  m(A)=0.6129  m(A)=0.7936 m(A) =0.8776 m(A) =0.9034
5 i 5 15] m(B)=0.0224 m(B)=0.2925 m(B)=0.0903 m(B)=0.0176 m(B)=0.0060
s T
m(C)=0.2367 m(C)=0.0946  m(C)=0.1161 m(C)=0.1048 m(C) =0.0905
m(A)=0.6428  m(A)=0.6021 m(A)=0.6576 m(A)=0.6846 PN e
Fppmiy m(B)=00690  m(B)=0.1095  m(B)=0.0650 m(B) =0.0506 m(A)=0.71  m(A)=0.81
s
m(C)=0.2882 m(C)=0.2884  m(C)=0.2773 m(C) =0.2648 m(B)=0.03 m(B)=0.01
m(C)=0.26 m(C)=0.18
by MA)=0T416 m(A)=0.7021  m(4)=08023 m(A) = 0.8649 m(A) = 0.9069
(g B =0:0224 m(B)=0.0332  m(B)=0.0087 m(B) =0.0034 m(B)=0.0021
pragpr) ™€) =02360  m(C)=0.2308  m(C)=0.1665 m(C)=0.1140 m(C) =0.0760
4 =
m(©)=0.0000 m(©)=0.0339  m(©)=0.0225 m(©)=0.0177 m(©)=0.0150
T m(A)=0.7416  m(A)=0.6574  m(A)=0.7684 m(A)=0.8355 m(A)=0.8801
o m(B)=0.0224 m(B)=0.0571  m(B)=0.0216 m(B)=0.0130 m(B)=0.0101
AN
AT m(C)=0.2360 m(C)=0.2243 m(C)=0.1643 m(C)=0.1133 m(C)=0.0760
4
m(©)=0.0000 m(©)=0.0612  m(O©)=0.0457 m(©) =0.0382 m(©)=0.0338
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Table 3 The comparison of results when one conflictive and neutral evidences simultaneously take part in combination

Fili &5 1) my, ma ml,mz,me, mi, Mz, M3, My my, M2, M3, M4, M5
m(A)=0 m(A) = m(A)=0 m(A)=0
Dempster!! m(B)=0 m(B)=0 m(B)=0 m(B)=0
m(C)=1 m(C)=1 m(C)=1 m(C)=1
m(0)=0 m(0)= m(©)=0 m(©)=0
m(A)=0 m(A)=0 m(A)=0 m(A)=0
Vager! m(B)=0 m(B) m(B)=0 m(B)=0
& m(C) = 0.099000 m(C) = 0.032997 m(C) = 0.000330 m(C) =0.000016
m(©) = 0.901000 m(0)=0.967003 m(0)=0.999670 m(0) = 0.999984
m(A)=0.164679 m(A)=0.188782 m(A)=0.283631 m(A) =0.345473
e m(B) = 0.001830 m(B) = 0.052545 m(B) =0.045273 m(B) = 0.044291
o m(C) =0.298444 m(C) = 0.250845 m(C) =0.183997 m(C) = 0.163894
m(©) = 0.535047 m(0) =0.507828 m(©) = 0.487099 m(©) =0.446341
m(A) =0.164679 m(A)=0.191374 m(A) =0.293611 m(A) =0.364009
3 5152 m(B) =0.001830 m(B) =0.053266 m(B) = 0.046866 m(B) =0.047153
m(C) =0.298444 m(C) = 0.253835 m(C) = 0.190460 m(C) =0.173439
m(©) = 0.535047 m(0)=0.501525 m(0) = 0.469063 m(0)=0.415399
m(A) =0.405450 m(A)=0.397567 m(A)=0.553167 m(A) =0.622670
R 03] m(B) =0.004505 m(B) =0.110657 m(B) =0.088296 m(B) =0.080659
m(C) = 0.590045 m(C) =0.491775 m(C) = 0.358537 m(C) =0.296671
m(A) =0.409247 m(A)=0.371308 m(A) =0.542287 m(A) =0.610227
- m(B) = 0.004547 m(B) =0.103349 m(B) = 0.086559 m(B) = 0.079047
o m(C) = 0.505543 m(C)=0.431777 m(C)=0.351167 m(C) =0.290727
m(©) = 0.080663 m(0) = 0.093566 m(0)=0.019987 m(0)=0.019999
m(A) =0.246347 m(A) =0.304055 m(A) =0.730667 m(A) =0.967549
P m(B) =0.002394 m(B) =0.153369 m(B) = 0.038400 m(B) =0.005317
m(C) = 0.278064 m(C) =0.298275 m(C)=0.101213 m(C) =0.015495
m(©)=0.473196 m(0)=0.244301 m(0)=0.129719 m(0)=0.011638
m(A) =0.405365 m(A) =0.359450 m(A) =0.825805 m(A) =0.982867
TR At 15] m(B) = 0.000050 m(B)=0.072132 m(B) =0.003393 m(B) = 0.000931
m(C) = 0.594585 m(C) =0.568418 m(C) =0.170802 m(C) =0.016202
m(A) = 0.405450 m(A) =0.407566 m(A)=0.663919 m(A) =0.741408
i 00 m(B) = 0.004505 m(B) =0.145214 m(B) = 0.067720 m(B) =0.057437
m(C) = 0.590045 m(C) =0.447219 m(C)=0.123781 m(C) = 0.100032
m(©) = 0.000000 m(6) = 0.000000 m(©) = 0.144580 m(©)=0.101123
m(A) =0.405450 m(A)=0.414626 m(A)=0.731444 m(A) =0.823203
23 A (200 m(B) =0.004505 m(B) =0.153884 m(B) =0.076423 m(B) =0.056724
m(C) = 0.590045 m(C) = 0.431490 m(C)=0.192132 m(C) =0.120073
KSR m(A) =0.405450 m(A) =0.436692 m(A) =0.653930 m(A) =0.706287
(a7, o, m(B) = 0.004505 m(B) =0.131068 m(B) =0.099187 m(B) = 0.084080
Hoft & H—2%, m(C) = 0.590045 m(C) =0.292524 m(C) =0.154386 m(C) =0.116864
=2k m(©) = 0.000000 m(©)=0.139715 m(©) =0.092497 m(0)=0.092769
ATV m(A) =0.405450 m(A) =0.506036 m(A) =0.763036 m(A)=0.806116
(har5mg— m(B) =0.004505 m(B)=0.131809 m(B) =0.090757 m(B) =0.073923
J&, JiAd o — m(C) =0.590045 m(C)=0.312116 m(C)=0.145817 m(C)=0.108716
%, FEFI) m(©) = 0.000000 m(0)=0.050039 m(0) = 0.000390 m(0)=0.011245
RII7 i m(A) =0.405450 m(A)=0.513555 m(A) =0.896306 m(A) =0.935899
(b5 HAR— m(B) = 0.004505 m(B)=0.108166 m(B) =0.001380 m(B)=0.000188
%, whoe i — m(C) = 0.590045 m(C) = 0.309644 m(C) = 0.042928 m(C)=0.018861
%, HLF) m(©) = 0.000000 m(©) = 0.068635 m(0) =0.059386 m(0) = 0.045052
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Table 4
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The comparison of results when two conflictive evidences take part in combination

R R

my, M2

mi, M2, M3

my, M2, M3,My

mi,M2,M3,M4,Ms5

Dempster!!!

Yager!”]

fhaien

53250571

AR A2

B Al

e sts)

R 0o

5 E A 10)

K Wi

m(A) =0.193548

m(B) =0.032258

m(C) =0.774194
m(©)=0

m(A) =0.060000
m(B) = 0.010000
m(C) = 0.240000
m(©) = 0.690000

m(A)=0.181130
m(B) =0.044609
m(C) = 0.430348
m(©)=0.343913

m(A)=0.181131
m(B) =0.044609
m(C) =0.430348
m(©)=0.343912

m(A) =0.301500

m(B) = 0.079000

m(C) =0.619500
m(©)=0

m(A) =0.246949
m(B) =0.066985
m(C) = 0.460920
m(©)=0.225146

m(A) =0.281988
m(B) =0.068915
m(C) = 0.436950
m(©)=0.212147

m(A) =0.281609
m(B) =0.022989
m(C) =0.695402

m(A) =0.301500
m(B) = 0.079000
m(C) =0.619500

m(A) =0.301500
m(B) =0.079000
m(C) = 0.619500

m(A) =0.301500
m(B) = 0.079000
m(C) = 0.619500
m(©) =0.000000

m(A) =0.110429
m(B)=0.006135
m(C) =0.883436

m(©)=0
m(A) = 0.018000
m(B) = 0.001000
m(C) = 0.144000
m(©) = 0.837000
m(A)=0.171118
m(B) =0.046936
m(C) = 0.404301
m(©) =0.377645

m(A) =0.171694

(B)=0.047108
m(C) = 0.405279
m(©) =0.375919

3

m(A) =0.297000

m(B) = 0.084700

m(C) =0.618300
m(©)=0

m(A) =0.195602
m(B) =0.056481
m(C) =0.389224
m(©) =0.358694

m(A)=0.218618
m(B) =0.047878
m(C) = 0.720752
m(©)=0.012752

m(A)=0.167116
m(B) =0.007668
m(C) =0.825216

m(A) =0.290025
m(B) =0.084700
m(C) =0.625275

m(A) =0.282364
m(B) =0.079232
m(C) = 0.638404

m(A) =0.231301
m(B) = 0.045052
m(C) =0.670163
m(©) =0.053484

m(A) =0.463235

m(B)=0.007353

m(C) = 0.529412
m(©)=0

m(A) =0.012600
m(B) = 0.000200
m(C) =0.014400
m(©) = 0.972800

m(A)=0.229516
B)=10.063999
C) =0.244076

©) =0.462408

m

3

3

(
(
(
(

m(A)=0.230189
m(B) =0.064197
m(C) = 0.244789
m(©) = 0.460825

m(A) = 0.426040

m(B) =0.121800

m(C) =0.452160
m(©)=0

m(A) =0.304180
m(B)=0.088413
m(C) =0.322391

(

©) =0.285016

3

m(A) =0.438538
B) =0.062424
C) = 0.442207

©)=0.056831

m

m

(
(
(
(

3

m(A)=0.417912
m(B) = 0.023082
m(C) =0.559006

m(A) =0.428742
m(B)=0.119098
m(C) = 0.452160

m(A) =0.434511
m(B) =0.114697
m(C) =0.450792

m(A) =0.463037
m(B) =0.050928
m(C) =0.485165

(

m(©) = 0.000870

m(A) = 0.577982

m(B)=0.001668

m(C) =0.420350
m(0)=0

m(A) =0.006930
m(B) = 0.000020
m(C) = 0.005040
m(©) =0.988010

m(A) =0.244791
B) =0.063450
C) =0.232329
©) =0.459431

m

m

3

(
(
(
(

m(A) =0.245566
m(B) = 0.063656
m(C) = 0.233069
m(©) = 0.457709

m(A) =0.451535

m(B)=0.118581

m(C) =0.429884
m(©)=0

m(A) =0.318429
m(B) =0.084366
m(C) = 0.303802

(

©) =0.293403

3

m(A) =0.622042
(B)=0.032843
(C) =0.333968
(

m(0)=0.011147

m

m

m(A) =0.526216
m(B) =0.008480
m(C) =0.465304

m(A) =0.463885
m(B)=0.116411
m(C) = 0.419705

m(A) =0.473329
m(B)=0.113191
m(C) =0.413480

m(A) =0.592673
m(B) =0.028049
m(C) =0.366394

(

m(©) =0.012884
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Table 5 Further validation on Han deqiang’s method
G IRT m(A) m(B) m(C) 4 Bian Zhao-Qi, Zhang Xue-Gong. Pattern Recognition. Bei-
m—)l M2, M3, Mg, Ms 0.526216 0.008480 0.465304 Jlng Tsinghua University Press, 2000.
_ (L5, k2 BRI Jbat: R RAL, 2000.)
mi, M3, Ma, M2, Mg 0.607857 0.006467 0.385676
mi, M3, Ma, M5, M3 0.574171 0.005169 0.420660

Z 54, MIEHEIRENE, a8 A VY2 HE
(1, T2 5 AN UEHE U de 24 10 & gl R b A REEZ 4
1) m (A) = 0.622042, LLASH m (A) = 0.592673
W i, TR SR KA m (A) = 0.526216, B &L
ASCHR. 244K, ShAE SR 1) J7 ¥k L IRGE & B il
&, ARG RT, B g AR, e, 7588
K9 1 BAS RS VR, AHR AR 1) & R
1) my, Mg, M3, My, Ms; 2) my, M3, My, Mz, Ms; 3)
My, M3, My, M, My, 8IS G SR 77, SR
SRR 5 s, Al A I RO IR AR 23 )
0.526216, 0.607857, 0.574171, A WL&5FA—3L.

6 BESRE

AR SCER B Dempster £ B0 AE Ab B g B o 5
I, HILE R IS RN T TR i s AR 1
i R R 22 i A R S R AR AE AN L, $R
TRV SR B 9 Bl [ P JE A 8 R Al i
WL, SEPRIR I ATIEIE, A ISODATA K77
EHTREE, KN L RAMESE 2 i AT R G 41
FFI KRB EAE], [FHAR TR TIRN R, B
TR A R, B H g o T R SRR A
IR B ILG, AL LA LR I 2. 4R,
H W VEAAFAE— A R n DAk 5838 1) 7EX)
UEH AT 58 SE VS A i T LA R 2 K 3%, DME e
T b R E A SRR B T FE R 2) ASCRAI B R
7k, MRS ER I, SO E AR, SRR
I, ARG s R — g s, Ay Bk
SHEF SRR IR, YD IX T TR S 3) Y 1 ) i 1
UEHE @A I, ZEASCO VS b, il gk — 20 % e
T ADLHE B A A B4 3000 4) Sl i e Ak (36 =37
INIZERE A R7
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