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Strong measurement method of evidence conflict
based on earth mover’s distance
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Abstract: Aiming at the problem that the conflict factor £ in D-S evidence theory cannot effectively measure the degree of
conflict between two bodies of evidence (BoEs), the expected features of evidence conflict strong measurement function
(ECSMF) were proposed, and then a new method of evidence conflict measurement based on earth mover’s distance
(EMD)was put forward. The same number of focal elements between different BoEs was not required and the evidence con-
flict with non-singleton propositions could be directly calculate. The proposed method did not require The theory and expe-
riments show that the size of conflict measure proposed can correctly represent the degree of conflict between two BoEs, and
has all the expected features of ECSMF, which is an effective method of evidence conflict strong measurement.
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UEHE 18] () A AR ZAE A E ISR RN R RAR L s Dt
FRAGIEL T 56 RAEFEXHEIR BT IS IE, ARG 3
TMNEE P RE R, IR T Pignistic
MER 4 (PPT, Pignistic probability transform) [1]7/7
¥, i Liul"E T Pignistic WE#HE 853K 2 & ) PPT
B IE G PEAE A A P o AR s SRRl T —
FhEET PPT FHET S AR 3 A (R UEHE 1 R B B2 7725 Cai
2160 PPT 4" Pignistic 15 {E#44(PBT, Pignistic
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{RRIXFITEM IR R s, AMET SRR

£ B RS TR AR 1] 1) b SRR BE o al v
SRR AR TR) PR RS L 008 EOAH G R AR SE LI .
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HUE R RB (reinforced belief) #UE BREL, FHH )
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ST UL ERR, ARSCHESCHR[12,20] 256t _E 52
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4 ECSMF HIHAEERHIERIZESR, ASCHEH T
—Fh T HLEE B (EMD, earth mover’s distance)
(UEYE R B T, RMEAEHELALIE S (BEMD,
belief earth mover’s distance). & HLEE B Iy /E
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EMAR T Iz S AR AR SCiR s+
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m,: m,(A)=040, m,(B)=030, m,(C)=0.30
MR G VSRS m, A m, 2 (8] IR AL
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Hrr, BetP, Jym, [¥] Pignistic #EA 4, Al

| BN A|_m(B)
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1 1 1
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RS T, difBetBy = . W2 A
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Hlm, i) ECSMF, B2 & X 3 # ECSMF HIfTH

WAL .

1) X#E: BEMD(m,,m,) = BEMD(m,,m,) -

2) Miyutk: 0<BEMD(m,m,) <1,

3y W — M 4 HAN Y m=m B,
BEMD(m,,m,) =0,

4) LR A (Up,)N(Ug, )=
BEMD(m,,m,) =1,

5) =A% BHIE O TIBAFAEUEYE m,
BEMD(m, ,m,) < BEMD(m,,m,) + BEMD(m,,m,) »

6) ANEMME: kAL, BEMD(m,,m,)
Ak a5 BB — 2.

IERR

1) AFRPE
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H = (15)F1x0(21) I 45 0 < BEMD(m,,m,) <1,
B BEMD(m, , m, ) i /& B o

3) [A]—1k
7 a i—’ImIZm2 mF o, ﬁpi:qi,
ml(p[):mz(qi)’ M=N.

@)%, BEMD(m,,m,) I/IME N 0. [A]
BE2 m, = m, N, RS —HEM (v, } 23017

ML, LAEE S S 1, ~0 BIFT.

i=1 j=1
wFr,, Mi= i, W%»rﬁzl—:p"—&“’f:=
' pUp;

Hizjif, 2v;=0, B
M (v, R SRAT BT 2%, FIRE YD Ty, 3%

i=1 j=I

X m=m, B ,

0, K2 v, =m(p,):

& NE 0
BEMD(m,,m,)=0 .
DEYE: X4 BEMD(m,,m,) =08}, B
M N
BEMD(m,,m,) =Y. > I',v,=

i=1 j=1

il lp,Ngq,|
L lv.o=0 (22
ZZ( | p.Uq IJ @2

=1 j=1

A v, R AHR A7), Frildi(17a)M5021)
AL TP T, AA L, =08y, =0
A2, Kk Iy = 01, Bl p, =g,
HAH

EY:

v, =0,p,#q, (23)
A RERIEER(22) AT
Ny =0, B0 p, =g, I, N7y, 2 17b)
fk(17¢), FRF#E(23), WA
v, =m(p,)=m,(q,),p, =q, (24)
XK, 24 BEMD(m,,m,) =0 i, 1] 13 m, = m,
R BEMD(m, , m, ) i#5 & [7]— 1% .

4) HJFMH
FOVE: ABBAEYE m, Rl m, (IEETT p, Bl g, i 2

Up)NWUg)=2,
r =12, 25)
lpUg, |

i (15)

BEMD(m,,m,) = iivﬁ =1 (26)

i=l j=1

A (17d)F1=(25) 713

W (RAIEVE) : R AT UEW] 24 BEMD(m,,m,) =
1 B
(Up,)N(Ug,)=2 (27)
WS Vi, j o AFHE—A T, <1, W4y, 20,
2 (15) A= (17d) T H1, BEMD(m,,m,) <1, X5
BEMD(m,,m,) =1 ¥ J&. XRWAX Vi, j, I,=1,
B m, F m, FE o (A A A, BIXQTEGL.
Zi I, BEMD(m,,m,) i 2 H x4
5) =GR
BRAERAHELE © &, ICAELEWT R RS m,
= ([tnysmy (D], [ hm ()]) (28)
BB v, } A {g, } 73 m 5 m,~ m, 5 m, [
BEMD [y ffif, W {g,} e

Zg,k =m,(r,) (29)

BLoy, RARMEETT p, HeRe 2l g, FHFEFEE 1, 1R
=, Wy

K M
V=D 0 s 8i =D 0 (30)
k=1 i=1
/Q\\
N
By =D 0y 31)
J=1

N, UERA (B Y N p, B r EAUAK R R AT AT A
(h—m R fE), RFIER (e A7) F
4 NZIRRIAT . B

h, =0 (32)

Ha0(17b). K (29)~@B 1) #E
Iy =2.205 =22 0 Zg,k =m()  (33)
2= 2200 =2 20 =2 % =m(p) (4
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M N K |pﬂr|
-k o (36)
¥
FH Jaccard 44 By A2k 2004
el 1_|piﬂq,-|J+[l_|q,nrk|J a7
| p,Ur | lp,Ugq; | lq, Ur |
H 36 FIRGT)E
M Y& lp.Ng,|
BEMD(m, ,m,) < 1-—— o +
MY X |q ﬂrk|
1_ J
$55[-egel
M X lp.Ngq,| M lg,Nr|
1-—— |y + 1-— ;
ZZ( p,-Uq,]V” ZZ[ |qurk|Jg’k
BEMD(m,,m,) + BEMD(m,,m,) (38)

XK BEMD(m,,m, ) % /& = A A%

6) A H M

AR B T B8 I S BEATIAIE . N T SR E
YRR, BEMD (1728 4k a3 5 B /A1 —

B, N R SCER[ 1719 817>k Ui B BEMD 3 2
FHE 6), [R5 3CHR[12,14,16-18,20] 1 28 B &7
AT R AT
55 (RBERAMELR © = {1,2,3,---,20} FH 24
UESE my Mlm, . BFAMUESE ) BPA
m, :m, (2,3,4) = 0.05,m,(7) = 0.05,m,(O) =
0.1,m,(4)=0.8 (39)
m, :m,(1,2,3,4,5) =1 (40)
AR EREIEA R 1 iR, SR
MR ERE | A FA W 2 .

0.9

0.8 b
0.7
= 0.6f

B ool
& 05
£ o4t

0.3f

—e—f  —k—difBetP
——difB——d,,,
—a— |- —¥—1—Cor
——RB —»—BEMD

2 BAEHRIRR LR | 4| AR

x1 PEIAREEFH AR
A k 1-Cor difBetP difB, dgon 1-r RB BEMD
{1 0.050 0.560 0.605 0.657 0.786 0.669 0.717 0.785
1,2} 0.050 0.248 0.426 0.598 0.686 0.358 0.633 0.625
{1,2,3} 0.050 0.084 0.248 0.516 0.570 0.142 0.512 0.465
{1,2,3,4} 0.050 0.024 0.125 0.365 0.423 0.071 0.342 0.305
{1,2,---,5} 0.050 0.003 0.125 0.143 0.132 0.069 0.274 0.145
{1,2,---,6} 0.050 0.020 0.258 0.484 0.388 0.109 0.195 0.278
{1,2,--+,7} 0.050 0.064 0.355 0.656 0.503 0.299 0.589 0.374
{1,2,---,8 0.050 0.107 0.425 0.746 0.571 0.323 0.613 0.445
{1,2,---,9} 0.050 0.153 0.480 0.795 0.619 0.356 0.634 0.501
{1,2,---,10} 0.050 0.197 0.525 0.824 0.655 0.393 0.653 0.545
{1,2,-,11} 0.050 0.239 0.560 0.841 0.684 0.430 0.670 0.581
{1,2,---,12} 0.050 0.278 0.591 0.852 0.708 0.465 0.686 0.612
{1,2,--+,13} 0.050 0.315 0.617 0.860 0.728 0.497 0.702 0.637
{1,2,---,14} 0.050 0.348 0.639 0.867 0.745 0.526 0.716 0.659
{1,2,---,15} 0.050 0.378 0.658 0.872 0.759 0.552 0.730 0.678
{1,2,---,16} 0.050 0.406 0.675 0.876 0.773 0.576 0.743 0.695
{1,2,-,17} 0.050 0.430 0.689 0.880 0.785 0.597 0.756 0.710
{1,2,---,18} 0.050 0.453 0.702 0.883 0.795 0.616 0.768 0.723
{1,2,---,19} 0.050 0.474 0.714 0.886 0.805 0.634 0.780 0.735
{1,2,---,20} 0.050 0.493 0.725 0.889 0.813 0.637 0.792 0.745
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