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Combination rule based on support of the focal elements

ZHANG Han-dong, WANG Cui-hua, QIANG Ke-kun
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Abstract: To combine highly conflicting evidences efficiently, a new evidence combination rule based on the similarity
of focal elements and the conflicting focal element is proposed. This combination rule utilizes the advantages of the
Dempster-Shafer(D-S) evidence theory and the additive strategy. The conflicting evidence is first verified according to the
extent of the focal element, and then, modified by the additive strategy. The focal elements are divided into normal focal
elements and conflicting focal elements to mitigate the huge calculation. Compared with D-S combination rule and other
methods by simulation, the new combination rule exhibits the ability in combining highly conflicting evidences rationally,

and avoiding one-vote negation with good robustness.
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2 D-SiE#E P i (D-S evidence theory)
2.1 &N (Combination rule)
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2.2 HAEMN E‘Jiﬁiﬁ(lmproved combination rule)
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3 et AR A B A 2 (Conception of the

improved rule)
3.1 #JGHE B (Focal elements distance)
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3.2 FJE £ It i) & X (Definition of conflict focal
elements)
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ments)

BUE S A £ TCAR)BE AT A B Rym; (A). 1E
oA B TR RS O AT A5 R ) 2 H R B A
B X~ EVUI I EE, T DU 3 A7 Fy s DU 53 A7 B 125
HUZ dF VR 5 p, Hosg SCRTRE IR

1) ABRBENm,; (A) C /N ZI RN HE 51 1
WA Xy, Xo, -, Xy, WX BRI IR, Xv8R 0
AR

2) EXPAEX v R Xy = X%(Nﬂaﬁéﬁ);
Xar = 3RS (v

3) fE AL, BV oA B, B e SO X T
(X, X)) 0 A7 £, i DY 23 A7 BRI A X
(X1, X AL AL

4) WUo R B d F s Sl dF = F, — Fy.

PE[X, XX 0] A 326 #5655 o 07 2 i) i i KT
BdF: R 2| Xy — X;| > BAFWIEETT N 7 i £
JG, NP B = 248, VIR AR E SN :
p1=Fr — gdﬂ p2 = Fy + ng,

WALER [ [p1, po] W IR TGN A JE ARG,



%53

GRAFIR: He T AR 5 O 743

4 X E 0 SZ B (Procedure of the im-
proved rule)
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5 %41 (Examples analysis)

WAHANMIER WL 1R, m(A), m(B), m(C)3&
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Table 1 The BPA of three objects for four evidences

1 2 3 4

m(A) 05 00 055 0.55
m(B) 02 09 0.0 0.10
m(C) 03 0.1 035 035

I 43 A Bk 3R £ T0 Hh A7 AR 7 i £ T AL
By, FFH AR 3/ J7 3500 UE a2 1 £E oo E T b AT
FEARTAE L G 2lmy (A) = 0.52, my(B) = 0.19,
mo(C) = 0.29. 1 FID-S41 & MW | Yagerdl & #t
WIS STHR[T7 ~ 91 1) T3 VERUAR SR J5 000 2 18804k 3
TR, 45 5 WER2.
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Table 2 The comparison of result for six algorithms
1,2 1,2,3 1,2,3,4
m(A)=0.000 m(A)=0.000 m(A)=0.00000
ZH1D-S m(B)=0.857 m(B)=0.631 m(B)=0.32880
m(C)=0.143 m(C)=0.369 m(C)=0.6712
m(A)=0.000 m(A)=0.000 m(A)=0.00000
Yager m(B)=0.182 m(B)=0.018 m(B)=0.00180
B m(C)=0.035 m(C)=0.010 m(C)=0.00368
m(X)=0.783 m(X)=0.972 m(X)=0.99452
m(A)=0.154 m(A)=0.582 m(A)=0.80600
HR[7T] m(B)=0.764 m(B)=0.243 m(B)=0.04820
m(C)=0.092 m(C)=0.175 m(C)=0.14580
m(A)=0.154 m(A)=0.761 m(A)=0.85520
CHRI8] m(B)=0.765 m(B)=0.051 m(B)=0.00970
m(C)=0.081 m(C)=0.188 m(C)=0.13510
m(A)=0.424 m(A)=0.737 m(A)=0.84890
XHR[9] m(B)=0.373 m(B)=0.061 m(B)=0.00910
m(C)=0.203 m(C)=0.2013 m(C)=0.14200
m(A)=0.693 m(A)=0.820 m(A)=0.89840
A m(B)=0.092 m(B)=0.037 m(B)=0.01610
m(C)=0.217 m(C)=0.143 m(C)=0.08550
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6 %518 (Conclusions)
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