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Complementary Combination Rule for Evidence

SUN Gui-dong, GUAN Xin, YI Xiao,ZHAO Jing
( Naval Aviation University , Yantai ,Shandong 264001 , China )

Abstract; A novel combination rule for evidence is proposed to deal with the “veto problem” in Dempster rule and
the subjectively assigning the conflict information in the existing modified methods. This novel method combines the defined
complementary evidence directly instead of using the pure Dempster multiplicative strategy, which successfully solves the
“veto problem”. It transfers the conflict to the evidence weight which can be processed directly with the novel combination
rule instead of assigning the conflict subjectively. It is regarded as a generalized additive aggregation operator , which not only
satisfies the commutative law and associative law,but also can combine the single focus elements directly and compound fo-
cus elements based on TBM. With the help of a multi-sensor fusion recognition example, the superiority of the proposed
combination rule is illustrated and compared in detail.
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S m(B) =0. 261 m(B) =0.01827 m(B) =0.001827 m(B) =0.0001827
Smets
¢ m(C) =0.03 m(C) =0.0105 m(C) =0.003675 m(C) =0.0011025
m()) =0.709 m()) =0.97123 m( () =0.994498 m( () =0.9987148
m(A) =0.310587 m(A) =0.394547945 m(A) =0. 4599680402
m(A) =0.17725
m(B) =0. 179642 m(B) =0. 132983845 m(B) =0. 1181732742
) m(B) =0.43825
Lefevre (€) =0.20725 m(C) =0.218282 m(C) =0.191418345 m(C) =0. 1623003932
m(@)_d 17795 m(AC) =0. 1457445 m(AC) =0. 16603022 m(AC) =0. 1546839557
" o m( (7)) =0. 1457445 m()) =0. 115019645 m( () =0. 1048748897
m(A) =0.3884 m(A) =0. 5936 m(A) =0.7752
m(A) =0. 1484
m(B) =0.4734 m(B) =0.2791 m(B) =0.1370
PCRS m(B) =0.7386
m(C) =0.0551 m(C) =0.0240 m(C) =0.0082
m(C) =0.1130
m(AC) =0.0831 m(AC) =0.1033 m(AC) =0.0796
m(A) =0.2399 m(A) =0. 4669 m(A) =0. 5357 m(A) =0. 5736
AR m(B) =0.5436 m(B) =0.3302 m(B) =0.2493 m(B) =0.2105
m(C) =0.2165 m(C) =0.2029 m(C) =0.2149 m(C) =0.2159

{1 : Lefevre 215 AU AN 1L I IA 23 BE o 74 115303 A 20 BE R R IE B R o0 F 4 2 B b 245 .

PR 2 WRG SRR A T RS 5 SRR AR
UEHE , Bk Dempster 2 A B0 2210877 72: Fl Smets 4145 #1L
WAL, A 4 R 24 ) Rl 5 45 SRl A 25 H AR, Smets
ZH AR 248 1 5 Dempster 2 4 B —FF , 24 128
WEHEAEAERT , et ms & 280 — A M4, it
MESE m, 5 HABIESE B AR PN G m, 5 om,
S REUEIT A G 0, A4 HABUESE tnfer, £55C A 1)
5 AT ERAS. I H. Smets 21 A BUIUDKE w58 £ 8 58 2
Bt R EUEB AL R I R R, vl S (5 BE Bk
K ARATCIE A e, il 2R 30 PR A o 98 R 48 A7
TEWIZRAET , Smets 2 & FLI 2= HEJ5 75 55 Dempster 2H
B AL AR TE R 25, IS 3k 50 R B Smets 21541
N ZEHe )7 5 Dempster 2045 #0047 Rl

Xof L 3 5 i A5 30 IE B 45 2R 1Y 1l BH O i, AN A7
L5k 1L E )7, Yager, DP, Lefevre , PCRS FlAS SCHE H A9
TEFE LA R, BRAS SCLL A RN AN, FLA 21 A F0 7 7
Al G A B TR AR s A A R ST B, 1S
3P IR) AR A% 5O 52 2% Rl A i H i 2 i 5 28
s L AR RS FIRAE T AT RE B A% A, B, C Rl
HESC HAR, T A2 8 fill A 5 IR AF A R A KB
& CRHEWMEEGREN, I BINRTT i, Yager, DP
Lefevre 2145 ALGA H B0 1 8710 &2 G470028 ©,AB, BC,
DGO, R XS 5 I HRAE B AE SR I, (H 2 5 5
BRar I E SUANAF. A SCEH A R0 Z0AR 4 5 Al 1
R R ER S R o 2R U H BRI M T, 2
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AN, Y W ARG m, fEAERS, AUE S R G m, 5
m, , 18] BH 7 ¥ , Yager 1 DP 20 & L0 -5 A T i fige ke o
SR Ar (R T 2 3 3 38 25 1) BRI e 3% A 45 21 1F ) 45
RAHZ T, IhA 7 1k, 5K 1L J7 1, Lefevre , PCRS F1
AR SR H A U5 21 R U] S B s b A 3T b SR A
et B R B A 25 2. - LA He PCRS 414 8000,
AT VR WSS GH BE A, TE RS BUEHE my PRS2 T
IERIZE M PCRS WG Rl -G 2 m, A 15 2 1E 8 19 45
A AR A A BN, A SO Bt BN, 5 T
SR PR A AR Ee A TS N AR SO R

i B TR AT RS R A PR R PR DA

RSN, H AR S5 IE A il S AR I S AT
AR, D B BB fE 0T M 2 B R T ER,
T HAL 7 3 240t B DAy it — 25 8 HE A 28 M R A )
e T7EE ARG TERE, H  | XUR 2t A7 R B AL 5 FEAK
UCHEAT Rl G 38 2 70 B SCrp T 1) A5 R e B B
Dempster 3%, [i] BH 77 3% , 5K 118 35 Hl PCRS 3% YA 4 &
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sl my ,my my ,my ,ms my My , M3, My my My, M3, My, Ms
m(A) =0 m(A) =0 m(A) =0 m(A) =0
Dempster m(B) =0. 8969 m(B) =0.7768 m(B) =0. 6654 m(B) =0.5700
m(C) =0.1031 m(C) =0.2232 m(C) =0.3346 m(C) =0.4300
m(A) =0 m(A) =0 m(A) =0 m(A) =0
ElENRES m(B) =0. 8969 m(B) =0.7768 m(B) =0. 6654 m(B) =0.5700
m(C) =0.1031 m(C) =0.2232 m(C) =0.3346 m(C) =0.4300
LQiis m(A) =0.205 m(A) =0.4800 m(A) =0.6025 m(A) =0.6783
JIAL i m(B) =0.595 m(B) =0.3325 m(B) =0.2163 m(B) =0. 1581
LIRS m(C) =0.2 m(C) =0.1875 m(C) =0. 1812 m(C) =0.1656
m(A) =0. 1484 m(A) =0.4871 m(A) =0.7034 m(A) =0.8538
PCRS m(B) =0.7386 m(B) =0.4383 m(B) =0.2309 m(B) =0.0976
m(C) =0.1130 m(C) =0.0746 m(C) =0.0657 m(C) =0.0486
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