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Conflict evidence combination method based on belief entropy difference
XU Shijun, HOU Yi, DENG Xinpu, CHEN Peibo, ZHOU Shilin

(College of Electronic Science and Technology, National University of Defense Technology, Changsha 410073, China)

[ Abstract] In evidence theory, the weighted average is an effective method to resolve conflict evidence combination. However,
how to reasonably determine the weight of evidence is a problem worth studying. Some existing methods propose to use confidence
entropy itself to determine the weight of evidence, which solves the conflict problem to a certain extent. When the confidence
entropy value of conflict evidence is greater than or equal to normal evidence, the system will assign the same or even greater weight
value to the conflict evidence and resulting in conflicts that are not handled effectively. To solve this problem, this article put forward
the conflict evidence combination method based on belief entropy difference. In this method, the difference between evidence is
measured by the difference in Deng entropy value of corresponding focal element, so as to reasonably determine the weight value of
each evidence. Numerical example results show that the proposed method can overcome the shortcomings of existing methods, and
give conflict evidence even smaller weight value, and has a higher reliability target correctly.
[ Key words] conflict evidence combination; weighted average; belief entropy difference; evidence weights
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Tab. 1 Weight of evidences for Yan’s method
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Fig. 1 Comparison of the weights for the second evidence
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Fig. 2 Comparison of combination result for the second evidence

MR (7) A48, w2 UEdE 1Y B S WE A 0.921
KFIEH UEHE 1Y & E 6 (E 0.468, W3 3, R H Yan
J5 1% ) S IE HE AN EE 5T K 1 R UE A A,
RIS X TE S B B, AF w58 IR A FE A SR K
TIEH R, BAR 53 G, MR 4 MK 3
AIHT, AR SCHRE S B 7 TR REAS A5 BT b A B e 8 E 3, TG



514

VRO, & BT B E R rhIAEsERL 5 Tk 23

T h S LA/ NAL LA, TR AR 24 Yan 7R 1Y
BCEEAESE /N, BEA, B IE 5 U S E e, whae
UEHE AR B IR 2R 4 T B a3 I /NFIE UE
P AOACEARL, — 8 TR BE sl /N 1 ip 5 kAl X I 2
AR, M) 1 R ) 2 % e 4 R AT
AL, TCe v TR Y B E R TR 25 T IE IR
P, AR ST AR A A e b Ak B v I 0 T T — A4
BB MACE A, A SR 2 58 e
3.3 HBIEZA
L HFRRB RS, A Bl € FoR 3 AT
I EBR, HETIEA 5 AR FIZERI AL RS #5158 e
B EARERIRE TS . WK UEE m, SH B
i B vh e, HAR A K 3RAR e RIS B
m,(A)=0.41, m,(B) =0.29, m,(C) = 0.3
my(A)=0, my,(B)=0.9, m,(C)=0.1
my(A) = 0.58, my(B) = 0.07, my(A,C) = 0.35
m,(A)=0.55, m,(B)=0.1, m,(A,C)=0.35
ms(A) =0.6, ms(B)=0.1, my(A,C)=0.3
B2 TR AR P9 & BT R
H,(m,(A))=0.527, H,(m,(B))=0.518
H,(m,(€))=0.521, H,(m,(A,C))=0
H,(m,(A))=0,  H,(my(B))=0.137,
H,(m,(€))=0.332, H,(m,(A,C))=0
H,(m,(A))=0.456, H,(m,(B))=0.269,
H,(my(C))=0,  H,(my(A,C))=1.08
H,(m,(A))=0.474, H,(m,(B))=0.332
H,(m,(C))=0,  H,(m,(A,C))=1.08
H,(ms(A))=0.442, H,(m,(B))=0.332,
H,(ms(C))=0,  H,(my(A,C))=0.997
5520 FIHER(10) THRAS UESE 22 18] 1Y) 1

ED(m,,m,) = 1.097, ED(m,,m,) = 1.927
ED(m,,m,) = 1.845, ED(m, ,m5) = 1.789
ED(m,,m,) = 2.005, ED(m,,m,) = 2.087
ED(m,,m,) = 1.966, ED(m,,m,) = 0.082
ED(m,,ms) = 0.166, ED(m,,m5) = 0.120
F IR B AR 22 A5 D55
[0 1.097 1.927 1.845 1.789]
1.097 0  2.005 2.087 1.966
D..=|1.927 2005 0 008 0.166
1.845 2.087 0.082 0 0.120
11789 1.966 0.166 0.120 0 |
S5 =0 R L) TR A IR AR A SRR
Sup(m,) =0.001 3

Sup(m,) = 0.000 8
Sup(m;) = 0.015 3
Sup(m,) = 0.016 0
Sup(ms) =0.017 6
S0UAL I (13) ZRAF UESEAL T

w, = 0.025

w, = 0.015

w, = 0.300

w, = 0.315

ws = 0.345

550 R (14) 15 2V IE 5 B IR Yk
i 5

m(A) =0.564, m(B) =0.108
m(C) = 0.009, m(A,C) = 0.319

N, A Dempster AN, @MAEBIER
AIANACT- SIS 4 U, 19 B 2 ml G 45 2R

R IRAEAR SO 7 v 1A RO R A B 430
8 il Dempster J7 3%, Murphy J7 %" | Deng J5
RN Yan J5 % 10 FH S B R A SIESE EA T RLA 45
TR A S R 02 5 FE 3 B, m(A) WREla
RN A 4 s,

HI TAESE m, Th250 A (REARER AL, 0,78
SN A IR £ /04 il i Dempster 415
MRS S, m(A) ELRZ N 0, T — SRk
HIEE S , R 2 LAY Dempster A HNTE R =
ISR I 2375 B3 5 5 LAY 45 R . Murphy 7 %
RERSTT 3 & BLAY Rl G 45 1 (H% 005 1 U XHIE A i
T T SR INASCY- X A 28 BB Wi T 4 A 1Y H
KR, R e ARl A a5 R b IERR 20 1 T {5 BEAN 2
iC 3=

HIR Deng Jr LM Yan J7EE7E Murphy J7 75 )
FEnl BARAG T O B AR S AT A5 B O AR R A
SR AR SO A — 8 B A (B RS A
Wi P AR R T AR B G B A e . AREER 5 1R
LRI, T m, BLAFRIE (0.468) /)N, RIANH E
PEFERE AR, R 5 B R T E BERR R v, AR ST vk
TERE m, om, VI m, m, my B, FE8EA o B
FE m, , TS IE U m, Flm, IMAJG , 7EE &
NP GEUESE AT LT, TR v S k4l 0 s 22
A ) S W T IEYE my, LUK ALE E,
MAERLE 4 B S A TEYE I, A8 SCT7 3 10 W sl i
e RAR T IER S A 5= B AR FE 0.993, 3843
YL T ASSOT ik A



24

5%:1

iR 5

ERRES

x5 AEMRIEEMAFENREGER

Tab. 5 Combination results of different conflict evidence combination methods

Ik my,m, my,m;,ms my,my , M3, My my,my, My, My ,Ms
m(a) = 0.000 m(a) = 0.000 m(a) = 0.000 m(a) = 0.000
b) = 0.897 b) = 0.635 b) = 0.332 b) = 0.142
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m(a,c) = 0.000 m(a,c) = 0.000 m(a,c) = 0.000 m(a,c) = 0.000
m(a) = 0.096 m(a) = 0.494 m(a) = 0.836 m(a) = 0.962
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Fig. 3 Comparison of results after combination of five evidences
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