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A new method to analyze evidence conflict
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Abstract: Dempster Shafer evidence theory is widely used in data fusion. However, incorrect results may be obtained
by classical Dempster combination rule when collected evidence highly conflict with each other. Extensive work has been
done to improve the DS combination rule, but how to measure the conflict among two pieces of evidence is an issue which
has not been well considered. We define a new factor, the relative coefficient, for measuring the conflict between two pieces
of evidence based on the partial entropy and the mixture entropy. When the relative coefficient is close to one, the conflict
degree between two pieces of evidence is very low. On the other hand, when the relative coefficient is close to zero, the
conflict degree between two pieces of evidence is very high. Some numerical examples are given to illustrate the efficiency

of the proposed method.
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HUT I TCER & BT, FRUA X — SR HESE.
Uit — 58 % K B AN H 25 1 PRk 4= & 4Lk, URR
eV pdim AR 52V U TR AN EC i, i
IR P ARAR IR 1a) K/ A 2m,

EX 1 WU NHHIHELS, UK REE2Y F4 i fiy it
52V, VA C O, W Him : 2V — [0, 1) 2
m () =0, (D
>, m(A) =1, ()
ACU

MFRm A HEZRU b B AR W] {5 B2 4 FL(BPA). BPA X
W T I 5 0T 3 0 AR SR e ) iy AR SRR R R, B
m(A). #VA C O, HifiEm(A) > 0, WHFRAN £
JG. BT AR O SE A RO % . AED-STEPE B, g
1 ARHE R I X ) [Bel (A) , P1(A)], BelfP143 5
Rl 155 AT 85 B (belief function)F1ELSR B8 £ (plausibi-

lity function).
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1 ek e] T, B RINESRU = (a,b,¢),

WEH#E1: my{a} = 0.99, m{b} = 0.01;

UEE2: mo{b} = 0.01, ma{c} = 0.99.
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ma{a} =mo{b} =ma{c} =my{d} =mq{e} =0.2.
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of evidential conflict with correlation coeffi-

cient)
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EX 4 FEHLARE PSR S IR B
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(0 = 5o (10)
_ H(X)
rx (Y) = e (Y)’ (11)
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KRB EALL I 0 < rx (YV), ry (X),
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WU X 5Y 153 A0 2 ) — 1, — B e
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) 40 AE b BRI LI, B UE#E 1 Im(e) = 0, Tk
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I0.99 log 0= —ocofIIE &L, IXFE R, THE ISR EL
ritf, 3 BRE AR N TE T, S E AN RIE T 0/ %
AR H n SRR A A TR0 I, iy 6 W AN
O, RIS P ANIE S Z RNAA 31 5%, TSR SRR &R
Heth e S T O &, IXFE AN BE A BT UE 4 2 [ 7
MRT.

T RE R AR B B IR SRR, S e AR
T AN R DT, AR T B0 I, 2%
flog 0= —o0, N T kit H LR HILTE ST R, H
—MEZNIEELL x 107 240, XA 2 LM B 241K
I BTG IR AE R IX M TG A AL B It 2 38 ) )
A WrE:

B3 BoEVUINELRU = (a,b,c),

a1 my{a} = 0.01, m,{b} = 0.99;

WEHR2: mo{b} = 0.99, mao{c} = 0.01.
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mi{a,ch = 0.1, WA F i 2a (0 Bedls T AR EAT
VL, WU 25 R BEH T H bR SCRERE. SRR R
BRI PN AS [FIIE 98 S A A SR YRXT ] — H
PRI SRR, T RPN 3 0] ] — H B ¥ SCREE v,
VEHIUE I 2 18] B AT P T RRT 7] — H BRI SO S8
AARKD I, IR Z A7 AEPP R BRI v 5
HIT, 25X E e o R B BEAT TUAL B, 43 2 P A UEH
T HE B RS B0 S B2, RN ] R A ORI AR
H) o> BT oH AR, IR B 45 R S I Bk ).
58, AR P B AT HER AR
HFRHESEO, SR IS HEAES b 0 B 4 e H PR AE 4R 1
% E e KB T S AR AN ) e x
il — H bR (0 SRR, SCRR[20182 H T —FBPAZ [l
PR, PR B A0 AR BPARLAE ] 5, JESIA
— AT DHATEIE. 2 Tix— %, 5INK D%
PR o on H R HE S AR H AR S8 B2, B
JRHT ) i DR Do — AR, B R T H AR 1]
MoEHR, ArF:
|AN B
D(A,B) = AUB|
A7 DA LA H bk BT 1) 8, A2 Joli (1) 1] S 2l
e

A B e 2°. (15)

¢ =D(@i,j)x 7. (16)
ISRl BUHT b S rb 4 21 10 S Ik R B0 2 2ok
HEAT VSRS 2 TR PR 5%
T AR ] DGR ZR A AT DA R R AR
C ol TR RUERIID o Rl el sk 2 [0l D INARE PR S
B IPEAT T, A3 20 85 Rodr = 0.0165. T
JOW /I

nﬂ:{mw>mw>m@?
0.99 0.01 0o [’

nﬂ:{mw>mw>m@?'
0 0.01 0.99

AT AL BE L R,

{a} {b} {c}
B {a} 1 0 0
b= b o0 1 0 |’

{c¢ 0 0 1
X =1[0.99 0.01 0]", ¥ =[0 0.01 0.99]",

100\ [0.99 0.99
X'=DX=1010 001 |=]|o0.01[,
001 0 0

100 0 0
Y =DY=[010 0.01 | =] o0.01].
001/ \0.99 0.99

PP AR BRI ) B REA T SRR R MO A, e vh Sn]

L

Hy(X) = 0.9995, Hy(Y) = 0.9995,

H(X) = 0.0165, H(Y) = 0.0165,

r(X,Y) = 0.0165 + 0.0165
0.9995 + 0.9995

MH RGP AN UESE 0 A — B bR S R
A Sk B D531, I 1RO H b B SCHREISE90.99, TR
P28 H AR a ) SCRE RE A0, 33X 3 W AN IR 2 )47
MIE, I B m BE S ). ARG B EYE i o R AR
UESE T IX AN 2 102 m B PR Y. v S8 R
INIX AN Z 18] [ SRR R BUR A, I B 2
[F1) ) R FEEAL, o ) — E B 8 SRR AT 2200, R 2
() 7 i 5 1), 1 B R IR R B0 AT 170, Ui WHIES 2 [8]
s e LIS, BRI AN e Al HID-SiE 4 38,

XS 3412, tHEAF R R R EOLE 1, R 2
(AT PO, W7 0 a4 — 30, 5 SEbrh R 2 —
Fy, T g4 5 S Ay BLH] SRR R Bk R AR
RS Z AP e,

5 43 M1 iE ¥ P R (The analysis of evidential
conflict)

b 30 IR SR R R B AN e R A UE HiE 2 [A] ) ph
5, N LA 73k — 28 1 W G IE AR HT LK S
SR Z AR 5.

PN S8 AH RIS, bk Ik 24 2045 31
KIKRHr = 1, Ut W PSS 2 )2 — 20, xR
— AR B SR B2 2 50 A [R] B, R4 2 T3 P 5%

Y A e AR R I, SCHR R AR AL T AR AR
P Z (A R P 5. ST I A8 R g W SRR AR A
TR o SIS AT 51

B4 e VUIHERU = (a,b,¢),

WL my{a}=0.8, m1{b}=0.1, m;{c} =0.1;

WEPE2: mof{a} = 0.1, ma{b} = 0.8, ma{a,c} =
0.1.

TR ORI AR e = 0.2811.

Bil5  foEVUIERU = (a,b,¢),

WL mi{a} = 0.8, m{b} = 0.1, m{c} =
0.1;

EH#E2: mo{a} = 0.8, mo{b} = 0.1, mo{a,c} =
0.1.

TR ORI R e = 0.9719.

G 4F1 5150 LA 2 Uk 2 TA) A7 A i 5% Bl ey
FEPRIRIN, SRR BN, 1y il Z AN R
BRI, SR R BU K.

= 0.0165.
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S B2 BA S, SCHE R R TR T A
J5 LS LG IE 48 2 [R] (1 5 B 7 S i T i g4
TR LA SE DGR R O] LS BLIE AN DI fg, BRI, ppoe
TP E (R UE 4R [R]— E b ) SRR RE 2 0 B R, W A
(R IR 590 5 7, DRI DG 6 2 5 m LA ) 7 S 6 i 4
Z Ao

ffle (B AHNELLU = (a,b),

L my{a} = 0.8, m{b} =0.2;

WEHE2: mo{a} = 0.2, mo{b} = 0.8.

THE 1O R = 0.2961.

57 BEHAHERU = (a,b),

a1 my{a} = 0.9, m{b} =0.1;

WEH#E2: mo{a} = 0.1, mo{b} = 0.9.

THE AR R 5 = 0.1292.

EH 6151 7T 43 ) A5 45 S v] LU Hh, fil6 LE 43l
TR G R ACER, UL BI6 1K W N IE 45 2 1) B
— 3, SRR O [l — H bR 0 SRR RE, BI07 (1 30F 4
EEAI6 PRI IE AR 1 S LK, m) LA SCIER 2R £ m) LKA
WP AN RS 2 [A] 2 R AR T 58 L R i S IR L.

IR T ST S0, DRIBE R 20 OB 148
10, M IR R BRI LI, UE B3 2 a) G I ik
U, — SO s, U 2 ) B SRS, O HE R A
FRAZTORT, 0B TE s 2 B 1R S8R, UE 4 £E 2 2
e JE I S I R P AR ST HE 1) G AR R TR U 2
[T M, MR T AR G0 4 R A REAR L 1)
W IR 2 [A] S I ), W DA R P A IE I
UEHE B T VEAT i SAh.

M ESCHB 7 O & OB REOX AR 7 1]
DA AE R4 2 (8] (R 58, AR SORER F STk (24171 11
91—~ >R 1 BH A SCHRE HH 19 G B R H0PT DU Lin %5 48
(P pignistic Ak P 25— Ff KR AE UEH 2 (] [ 8.

58 fEscEk241h, WHFFHER N = {1,2,3,
o, 20, AN SEARER SRR IR TR

IEHE: my(2,3,4) = 0.05, my(5) = 0.05,
my(£2) = 0.1, m;(A) =0.8;

EE2: ma(1,2,3,4,5) = 1.

HpAm {1}, {1,2}, {1,2,3}, ---, {1,2,3,
< 2037710

R H T AL I X204 61 -1 Hiomy Flmeg iiF
I 2 1) 1) S 1B 22 500 pignistic B 2 1 3 6 Lh 2. 1811
R TIX B A T A AP AT AR A R

W T 7, Liv %5 32 W 1 pignistic M 2 B 2§
dif Bet PJiT A= f (1) i 2k 5 A SCH 10 O B R 50 m)
£ IE 47 AR 2, BIdifBet PRI, IR B, X2
hdifBet PR B 5 B IE S 58 K, T DG H 2R E0 2 /)y
B J52 B P A TE A 2 TR]OGIBEPE /N, P P K. M 4%
it 2% () LA nT DU Y, QI R B0t ) LLRAE U4 2
[H] BRI S RN, I HAE —ANDR 7R SR AR 1), 3K S Bk
M.

A1 A RFHEZHEA R R I IR
Table 1 Comparison of new proposed conflict
coefficient with classical conflict

coefficient
il difBetP  KIKZRHr &
A={1} 0.605 03313 0.05
A={1,2} 0.426 0.6422 0.05
A={1,2,3} 0.248 0.8579 0.05
A={1,---,4} 0.125 0.9290 0.05
A={1,---,5}  0.125 0.9308  0.05
A={l,---,6} 0.258 0.8913 0.05
A={1,---,7} 0355 0.7014  0.05
A={1,---,8} 0425 06773  0.05
A={1l,---,9} 0.480 0.6436 0.05
A={1,---,10} 0525 0.6066  0.05
A={1,---, 11}  0.560 0.5698  0.05
A={1,---,12} 0591 0.5351  0.05
A={1,---,13} 0617 0.5031  0.05
A={1,---,14} 0639 04740  0.05
A={1,---,15} 0.658 0.4477 0.05
A={1,---,16}  0.675 04241 0.5
A={1,---,17}  0.689 04027 0.5
A={1,---,18}  0.702 0.3835  0.05
A={1,---,19} 0714 03661  0.05
A={1,---,20}  0.725 03627  0.05
1.0 -
09 B ..5.43..'3 Q-7
Y R ~-0-- difBetP
0.7 .E"'E._ .o~e--°'°“°“°
ﬁ 06 _e_. El u.'ﬂ.u".o'o.@‘
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Fig. 1 Comparison of new proposed conflict coefficient with
classical conflict coefficient

6 45i&(Conclusion)

TH I DL R R 2 58 2R Hk K I i AN BB SR
D-SUEHE & RIS, P58 Rk 12 A A A S
UE 2 1] ph S ) A% 1, (HAE 9T o v R R Bk AN e
HER R R AEUE 8 2 TR PP 58, A SCR HH ORI R H0X
BT AR B R R 2 M PR, e AR IR 2
() F1R) DRI 32 > s Wi 48 2 [R] ) rh 5, ) W Uk 3 2
(B SE IRE RS, T E— 20 A e A& A5 ] LR A D-SHIE
P B Mk B AR PE A O TR, AR SO L )
WA — DT B, A A3)A4)H A SCE R
S, FEA TR 2 A SR B 0 i 2k Slog i £k ) mT
REAHIT, A% _LmT DURH Ak SE 4 2 o) i SRR S
{E A HARIE AT A B, 5= Wy Bl P fiRe.



844 BoWH s N A

08 35

BEAL, 3 B S M IR AT AR 2 B, Ll 4 gl
BUZLP I A AR IR IR S5 5, A ST IR 1
T IRR IR TR TCVEAT R I3 2 o B 5 DL 3 B
TSRS A o B e Al 2 T8 R R 5
SEPRIEHAM KRR, BT D0

ARS8 K 5980 AR 2 R A ZEAN 58 4
O, DRI ik a5 4, gl /2 3t 4]
HHEFR R e R BE R TFTBCIE ST e 88 UE 4l 2 1)
(RIR FRAT AR — AT R AR )

I A H - UEE 5% (1 3RS S A 1 S ke
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