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Abstract: The classical D-S combination rule was not efficient to deal with highly conflicting evidences. To solve this prob-
lem, this paper proposed many modified combinative methods, but how to measure the conflict among evidences was an issue
which was not well considered. Firstly, it analyzed the deficiency of the classical conflict coefficient. Then, it introduced a
distance function of evidence to measure conflict degree together with classical conflict coefficient. And it presented an im-
proved conflict representation method. It can better measure the conflict degree between evidences. The numerical example

shows the efficiency of the proposed method.

Key words: information fusion; evidence theory; evidence conflict; conflict representation

VR —FIANH 2 HEPE 7 5, D-S TEHE BIETE 2 AL 5
Bl S S AR OCTT A A T T2 BT, D AN 2 £ B 20K A6 Bl
POt TSRA TR TT o (R AR TR G E v S, B ] DS
AN ST W B SER  h i — m) R, Ak 22
FAETHIERISE 0 SCIR[3 ] % DS A MU AT T 188k, R
F TR A Jey vh G A T BB A BE AR 07 35 SCHR [ 4 175 08 1 2
(R RRH S , MRS B B RS (R HEA TSP P R 1, U
TEFROR s SCHR S T8 ST —Fiog ) vh S AR AE , 51
ST SR B E A, PR T R EOE AT IR A
SCHRL 7 HEANE E BE 51 Sh SRS B Bl &, A I UE SR AN 2
JEHE A, PEREA TR AL A, S T AIRICR o

RAR 3, X0F vh S UES il Ak B0 5 7k EBA TR a)
Xt DS 5 HUNGHAT 8 2, 52 BEXT vh 5 A5 BR F BT 0 e b) A
R DS G HUNANAS , Xtk 4 U815 18 AT TiLAL BE BEAT 4 45
SR, PERE PR I8 B 2L J7 1 I, B8 I 22 18] 75 i 5 K o
RN EA TR T EA R

FI R BAT S8 — FObR A BE BRI =22 6] B9 vh SR/, —
I P g S S A O R AR IR (B R M ph R R B k) I T
UEHE Z [H 9 R AR o (EBTFE R, e vh e R 40 b AN REAR 4
M FAEE s 22 18] (9 vh 2 A B2, HAT AR B0 Jm B, J ST xf
X[ EHEAT 3T o O T S Ll B R 2 ) ph S R, AR
SCHR HH — Tl R R R T 0k R RRIE 1R A R

Wi BEHE: 2012-10-03; f&EIBHA: 2012-11-25

1 D-SIEREERKHFERE&E

1.1 D-SiEEEL

UEYE PSR T FEHHRMESE A BIE, O R X T A
ARERMER—MEEE G, H 0 WE AT 1 e AR
9, UFR © Sy X B BEARESE .

EX 1 &0 R—FPHESL WAL m:2°—[0, 1] 2
> m(A) =1
{AQ(‘J (1)
m() =0

W,k m(A) O ER— N EEAREGIEIR(BPA) AL, #7 VA e
O, H m(A) >0, MFK A JEIT,m(A) FR T A B BEHESC .
IRER:SPINIVE g /9] 238

D-S G B A2 AL AR

1
m( 4) :m«imBjm%m“.:Am' (A)my (B)my (Cp) - (2)
m(J) =0
k= > m’l(Az)mz(B,‘)ms(C/)'” 0<k<l (3)
anBntin- =g

Forp ok Dy g2 i 58 280 AE AL GRS BRE o R R UE S 2 1] )
PR FEIL , b B WIS 6] ) i SR
1.2 D-SIEEBIRTFEERIIE)E

L e PUNHES @ = 1A, B, CL, A P ZRUESE I T

ELTR: Ty g KAFE 283 8 (F2010001268)

EER N RAEL(1973-) &, A ZHA MR WL (B), LA F & A et & 43 & & 43 5 4 2 (ysuyjzhang@ yahoo. com.
en) ;s REZ(1986-), 5% it B EAA, MEMA L, LR F QAR ERE M54



% 6 1 iK%

BF At ey b RR Tk

- 1717 -

m, (A) =0.99,m, (B) =0.01;m,(B) =0.01,m,(C) =0.99,
A5 £ =0.9999, FI ] D-S & UL AT 45 Y 45 2R
m(A) =0,m(B) =1,m(C) =0,3X WK T H F I, W AUETERT
F5IC B IR BFRIRER/N, AlHB )5 B MILA B F R IRAD
A1, B 1 ARG MR T D-S JIEHE FEIS A 76 A 1) AL, & FE T 1
WA S R BEG A Tk O 1B RREf D-S A
FRNHATRE G o AR 228 B X 3K — [A] AR T IR 5 9 43 A AT
FELAE, S T AR MBGH 7 vk AL, (HX T A 2 R UESE vh
5%, (B O v 58, I IR 45 AR GT I fg e . AR T A I
EPE R S AETE IS, wh AR A 2K, B A B AT v 28k
RS I BERL o B T IESE () o SRR, AT LA SR AT A E e A
LR D-S 45 7 vk sl e & 1 25 o
1.3 ZHAFRRBHFHRME

TEAGGEUESE BIIE 3k SR ] 22 o 2 80 b R RAE UE SR
Z IR h R AR, (HL 20 B 5 R B b JCIEAT RO e U 2 1]
PR ARRE , BA IR SR B

B2 BERHBINER 6 = {A,B,Ct A PIRIES I EEAE
fEARIRIIT :my (A) =0.4,m, (B) =0.3,m,(C) =0.3;m,(4) =
0.4,m,(B) =0.3,m,(C) =0.3,

UNSR ke R B2 G S 22 (8] B oh SRR BE ST AT k=
0. 66, HABRAY ¢, AR 1 5P 1R P AR AR S , B4
ZIRIAFAE TS o B LA ke A B2 4 WA E B 22 1] 1) vh 5 i JEE
JEATTHU . rpr(3) e b 5 R B b i3 07 ST LA
Lk R UM HE 2R AR T 22 [ i — R AR AR B AR, K
JERAE TR & P IRG S R I E I (H

2 HHEREARRITTGIE

FEGEHRFEE (R BIHE SRR, UE4 18] 7 2 wh 58 11 3 25 J5 1
A o) BERHESLR 52 8, 4 2 76 AR 56 22 S0 b, B0y B
RRESE AT 7 TN, 45 IR 5 S S e oMt 42 2
JE U b) T 1 R PR s T TS B 1 s
5 SR B ) T £ (A

TEHE 2 [ S 2R L RV FH s S, A5 b
TR 2 e 28 A R 1] B A A 5 P R AN AT I
1, A B | BSOS LU 5 AR 2 1 &

EX2 ¥ 0 KR HESR, m, Fm, 6 L
Wi~ BPA W m, il m, WO RS AT LLFR N

dppy (my ,my) :«/;70”1 _mz)T Q(m'l —-my) (4)
Horpr: DAy —A~ 2" 2" (A RE, BT LR R D(A,B) =

LAV B B IR LA R 2 6 A

{EHEUR 19 255 52 ), AR G b 3R AE TE 4 22 ) 119 25 = M SOk
(13 J4m 2 M ph 98 R & FOUEHR IR B8 dypy 255 8K , 8 SCIESE @
i j Z A 5 RBCH

kgl,, :%[kw' +dypy (m; »mj) ] (5)

FR(S) A BE R ] 1) wh R R BERCR AV (AT —
AR SEARRYE . X F01 2, 715545 ki, =0.33, 5IFRE LA
A o AR SCA TN A T M S T 5] ) i SR R, i HH — T i)
MRFTR I o E L RALANT

k+d
[k X dgpy % ZBPA kE#0
oij= (6)
! k+dgpy  dgpa E=0
2 2 -

XFO12 H(6) HHAT of , =0, Bkds AL TR 5,
HEPRIE— 2 B (6) nTAl of , IIRETER D 0<¢f,; <
L RF 5 P R BN E 3L

3 EBisH

B3 BGERBINESRE 6 = {A, B G-I A BE
TRIRATT :m (A) =1,m,(B) =0;m,(A) =0,m,(B) =1,

HWHE AR b R AL of, = 1, RIIPIIESE Z 7] 78 42 v
R AFELPRIE D

B4 BERBINESR @ = {A,B,C} A5 WA UEYE 1 2L A4
FHEURAAT :m, (A) =1/3,m, (B) =1/3,m,(C) =1/3;m, (A,
B.C) =1,

BB G IR IR 1 B NI IE S X = A a8
SRR 1730 5 AN BEAS B S AR YR A 1 R U IR TR
FEVUNER PN RGSE 2R H . WNEAAT L&, PR Z [
A —EWRN . B TFPIIEREITZ A EAS k2 0, il
(6) 154 of, , =0.289, 45 /G B, 5 HWL I —2K

5 BERBHEZR 2=1{1,2,3, 15} , G HKIFEREM
FEAEFEIRIRM T :m, (7) =0.15,m, (A4) =0.85;m,(1,2,3,
4,5)=1,

K, FEALBL 11,21 11,2,3} - {1,2,3, -,
15 HIBUY 224k o

1 ME 1 BRT YT AT, b REE
TEPEER B dypy BT IPIEREL of, AT DL o

F 1 hRERE HLE
ER k dgpa i ER k dgpa iy
{14 0.15 0.838 0.419 || {1,---,9} 0.15 0.632 0.347
11,24 0.15 0.730 0.382 ||{1,:--,10} 0.15 0.669 0.360
1230 0.15 0.602 0.336 ||[1.-.111 015  0.697 0.370
{1,---,41 0.15 0.439  0.275 ||{1,---,12} 0.15 0.720  0.378
{1,--,51 0.15 0.15 0.15 ||{1,--+,13} 0.15 0.739 0.385
1,460 0.15 0.405 0.262 ||{1.--.14] 0.15  0.754  0.390

i1,---,7f 0.15 0.515 0.304 [|{1,---,15}  0.15 0.767  0.395
i1,---,8f 0.15 0.584  0.330

1. 0;
0.9

0.8

g0.7]

80.6-

S 0.5/

~§0.4- ~ ,ngf—'ﬁ—v

To3l N\ 3/0/°’°'°’°

0.2 \/ k
0.1
0.0——————

0 2 4 6 8 10 12 14 16

steps
K1 Freh X mEAR

SRS AT @uprd VS U PRaTS A [N EOE | & RN ONE
{THRZS11,2,3,4,50 Bac B A IR 5 11,2,3,4,51 A
B, MR IR Bk AR LSy 0. 15, BARIX 5 SBRAAF . #i
R REL of AETHE A NP AL A R S/ NS 3R, 2 1
FA={1 20 THEA= 11,2, 3 Wb RER FEA={1,2,
3,45 I PHUESE ) wh R de /) Bl S BEE T4 A hOTR g 2
TSR, 5 E BT —BOF HAF G2 . ik 1 s L i LUE
o, B Wl TSR A AR s AR A AR AR L
BUE IR/ B MR AL T IR 22 18] Y th R/

4 ZERiE

BALREEHE B Z B R E AN E (F#% 1730 /)



- 1730 -

it E R AR

#30 %

3 NS IE AR

EmE: S E A b %0 iz BRI ]
4, 1 8 (2,4)
Ay 1 10 (5,6)
Az 1 9 (4,7)
As 1 8 (7,8)
A 1 12 (7,9)
4, 2 20 (7,13)
A 2 3 (12,17)
F4 WRALRLS A A5 R
LI A B Iz i B R AT
S 1 10
Si3 1 2
Sa1 2 15
Sy 2 5
Si 2 3

TERCRBS W 5 2R Sk REAR D4 th SRy ol dee P e, 453
LM 02" B 0(n®) o B2 BRI 15 1, B
RSB I SRE B AT I 2 FLEAR AR, /R 30 A B 5o 0 o
b ARSI ST TR e — T M 1 SR R e DA 1) i 7
— BB A AT AR KA R B B E P et
P Rr G E a2 SIDELE S

5 HFRiE

AR SCE 1 3T BUSE A PR b R RE T B2, B
7 I A 4 ) O A A DG B R SR SR S B T AP A R
il B TR, 25 S B bW 2 32 B AN E A, B = RN S
YT R B2 A AR A S R R BE A A A B BES A
PHRERR BT AR M bk 1 IS BN ) S A B

AIRFEEHENT , LA S A R iz ) R me) e Tl el {HASC
TE ARSI e fRTWE 7 2BE 20 N ] LA B 7 2 ) 5 AR I [ X A~
P IS 1) )52, [P i AR 56 4 Lh AL T R v ], jx 4
R E SR .

B2k

[1] HAGHANI A, OH S. Formulation and solution of a multi-commodity,
multi-modal network flow model for disaster relief operations [ J .
Transportation Research Part A,1996,30(3) :231-250.

[2] PSARAFTIS H N, ZIOGAS B 0. A tactical decision algorithm for the
optimal dispatching of oil spill clean up equipments[ J]. Manage-
ment Science,1985,31(12) :1475-1491.

[3] WILHELM W E, SRINIVASA A V. Prescribing tactical for oil spill
cleanup operations[ J]. Management Science,1997,43(3) :386-
402.

[4] &AM AT, ABH. SERHPESTRDRGERZG L
B[], AR TAEFIR,1999,14(3) :221-226.

[5] #akA Fom, Bbxh, 5 TSR0 ER &G R E TR
BEAEA[T]. HHE42, 2009,35(10) :21-24.

[6] YI Wei, OZDAMAR L. A dynamic logistics coordination model for e-
vacuation and support in disaster response activities[ J]. European
Journal of Operational Research,2007,179(3) :1177-1193.

[7] SHEU J B. An emergency logistics distribution approach for quick re-
sponse to urgent relief demand in disasters[ J]. Transportation Re-
search Part E,2007,43(6) :687-709.

[8] emeil, RN, Ioen. KT XEMYEEHTHSAERN
%A [J]. iR K ,2008,27(9) :87-90.

[9] Z&. #HEAsAaBmFRmn &h T RERAME[D].

#BFKRF,2011.

SREHMs. A FFE A ) RO e kAR FAA R[] bR

I KFFHR AL F0R,2006,6(8) :29-30.

X#E: K

(10

—

(B35 1717 1) 55 22 J5 T IR 52 Wi, 7 7T 3RE S0 3L & A ey B o
5o SR, AEWFTE N B S 22 b 2L 5 7 vk A 7 T R % JE i 58
15 BRI Rl TR0 R, 28 1 X R i R A S I SE o ARSI
EUEHE Z 1) 75 A7 1 4 5% LI M B2 i TIE 4 =2 (] f) w58 e
JE S AT wh R AT R R A A SRR o

2 R Bk RTZ IR AR (] e A AL B (H

WFFE W 22 0 e 5 2R B0 ke SR FRAE UL Z [0 1) v R 2 B AT

TRR B RIBRYE . A SCERG 25 RS 2 18] 19 22 S P A ARG 5

TERT BT FE B LR b, 4 ) — i ot ity i 98 30 O 12, DA ok

JEREUEYE ] ) b R REEE o 7 BRI SRAIE 1% 07 R B A RO

ARSIy Rl T AR E SR 5 8 B 1% B0 , X T IRt S v 4 fef

FEREAR ] 58, DL AT LA RS — 87 i SO A AL ok

FALUEYE Z (6] () ph SRR, X B0 A Fp itk — 2L I RIF Y o

B2k

[1] ZADEH L. A simple view of the Dempster-Shafer theory of evidence
and its implication for the rule of combination[ J]. Al Magazine,
1986,7(2) : 85-90.

[2] MURPHY R R. Dempster-Shafer theory for sensor fusion in autono-
mous mobile robots [ J]. IEEE Trans on Robotics and Automa-
tion, 1998 ,14(2) : 197-206.

[3] Fhde, et Fik, BB, — 310 K FiEB R B &RAKX[T]. &
F 5 4% ,2000,28(8) : 117-119.

(4] DENG Yong, SHI Wen-kang, ZHU Zhen-fu, et al. Combining belief

functions based on distance of evidence[ J]. Decision Support Sys-
tems,2004,38(3) : 489-493.

[5] #G4,a b, AEXR,F. AMOERET A B4RE T 89 D-S &
B x[J]. &F$3R,2009,37(7) : 1578-1583.

[6] DENG Yong, JIANG Wen, SADIQ R. Modeling contaminant intru-
sion in water distribution networks: a new similarity-based DST meth-
od[ J]. Expert Systems with Application,2011,38(1); 571-578.

[7] $h4&3& X F,$518, 5. AR R LG T RIEEAS[T]. 42
H L m A ,2011,28(6) : 788-792.

[8] sidnth, Bl EAE, R K. AT D-SHibey 5158 % B ARFA 4k
Ao Ar[I]. 4B AR FIR,2011,24(7) : 1017-1021.

(9] RB,AM,EEN,F. SHERE B FGREIA R LA

REFA[]]. FALFIR,2010,31(5) :1413-1420.

BERE, . sty = amk REFH&[J]. aohbiok

I4£,2009,38(5) :936-940.

[11] CHEN Yu-xin, WU Ji-yi, CONG Jian, et al. A more effective defini-

[10

[

tion of evidential conflict combined with evidential distance [ J].
Journal of Information and Computational Science,2011,8(9) :
1729-1734.

JOUSSELME A L, GRENIER D, BOSSE E. A new distance between
two bodies of evidence[ J]. Information Fusion,2001,2(1): 90-
101.

[13] #&,5k%,FF. ATHOIERE Y ERFOELBRETEAR

[J]. fdb Tk X ¥ %4R,2010,28(1) ; 27-32.

(12

[



