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Correlation coefficient measurement for conflict evidence
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Abstract: The complex battlefield environment increases the uncertainty of reconnaissance information processing, so
the uncertain information processing is investigated, especially the conflict evidence measurement, based on the belief
functions. The normalized evidence correlation is defined as the correlation coefficient measurement for conflict evidence.
In order to solve the drawback that the existing conflict evidence measurement methods do not distinguish the single set
and multiple sets, the union core and core relational matrix are defined to modify the union core and core correlation re-
spectively and further obtain the modified conflict evidence measurement. Finally, the efficiency of the proposed correla-
tion coefficient measurement for conflict evidence is illustrated in the classical simulation example.

Key words: belief function, conflict evidence, correlation coefficient, relational matrix

2= AN E A SR AL BT T AT RO S, 15280 T iz
Flo MM R, IR BA S 57
SR HUMEIA BN BRI S S B 5 BAEAE AENE, IF HAFMRIRES 2 10 I o5 SRR IE

il

HAAMEER bR, 200G RRMEEREN R, Bk, RS2 A e (5 B A BE )
FAL G IAILAL, A AL AR ZUE R 7L 22 YRR SR R 2R R I ) AL, K i)
RITRGMREGEE EREEMSTTIRRE ), ide 8, JFHZ RIS ISR, B il 55
HSRH T, R AR T 2R P PO R A5 R e B e 2 b K — b
JEREAE S B TS Z R A B, BERTLAALEE B, BT AN T T A Ak B AU T I X
[FISAL s O] LU P AR IS EARIAE R, A2 phRG RACBE L sy, Capohdik. MEe%

Wi BHA: 2017-11-08; fEEIHH#A: 2018-09-06

BIEEE: XK, gxtongwin@163.com

EEWH: EGRE T FER ARG I ; FEK AR IEETIIH (No.91538201); Zili% TREL TE S Ut )
TiH (No.ts201712072); 1L AE HAARFAIL GBI H (No.ZR2017BGO14)

Foundation Items: The Excellent Youth Scholar of the National Defense Science and Technology Foundation of China, The Nation-
al Natural Science Foundation of China (N0.91538201), The Special Fund for the Taishan Scholar Project (No.ts201712072), The
Natural Science Foundation of Shandong Province (No.ZR2017BG014)

2018277-1



%12 W

NGRS PP IRUESE B R R BTV <31

PSR 10 B2 e s M 7, AR sk
JARLE T, 2016 4F, [H BRI RAER T DAR &
[I28 75 T A5 BE MR, DRRLA BE R 8 40 AR,
2t 40 ZHENKRE, (KRBT IR AR
e, M HARRE ST, B, Z)Et
A, BRI, AORIER SR A R AT AL HE B 45 2
AT OB AR B T N

TEAR B R B R I R, oS urE s i 2
AL, H Zadeh! R 44 (K Zadeh 1
WK, hOSIEE S AS B T E N A EE
L, R T S M SR R . T
FEGEPUEYE 98 R k A2 P oSt L AN BEAS 2
RS 45 3, Smets 252 11 T35 4 1) TBM
(transferable belief model), & X T Pignistic #f %
B K] SR A T o SR AIE 5 45 Jousselme 251 HY
T &I Jousselme PR 25k B 1 i 98 UFE 9 E 255 S
HR[14-16]55 2 2t 20 B A LGB0 o S E 41 1) 4% Fh 2E
SRR A SCRR[17-18]125 43 ) F v 58 R 0 k A
Jousselme IF 445 #5251 55 AR~ 35 {5 A0 L AR~ 24 H
B B v AR s SR 19700 3 T 9 i A1 3 AT
PRHOEFE R s T SCHR [20]2E T 28 I8 A1 OCIE A e X
TORECRE, KoEm MR 2 M hoe; X
BR[21-22]F F e fA 4R 9% R B AT M S BE 15 SCIR[23]
JET Pignistic ML F 4 5] N\ Tanimoto Wl & >k F &
MG SCHRk[24-26170 3w X T EH E A
BT R UE 3 AN o o2 R G G PR B R i 1S (1)
Hamacher T—42 Vi B & PSS UE 4 .

S IR SCERAE — e R S T X P SRS
LR, (R &M a2 s b AE R R YE, T
1 Jousselme FHBS{EUEHE 58 o8I, THESE KA Y
HILFEL; TBM 7E Pignistic MEA il B2 Aot (5 5
PRI kTG, B TR RS, By
DATESGEE M Pignistic MEZERE BV R oE FE 4,
B oy BBLET B A R LA 1 S UE o i 5
715K 2 5T Jousselme [ 25 Fl Pignistic M4 44t
1, DRI (R i 58 B = 7 VA PR R A B2 . it
XTI P OUEYE S VA A AT AR A, Uk Ay B
FKUEHRIT, KZHOTEA R AR L &, (H2Y
R A 2 R UER I, SR E I e I . AL,
22 JSURHE (1) 1 5 i 1 A2 AR e [ R O, A2 A A
)@, I SCERK ] Jousselme P ES H R HIFE D
KRR Z KU, HEREIER PR 2K
UEHE 2 [0 IR FE D NAZA AN

AL, ASSCRE T SCIHR R T b SR A
BT, HIREZRE PIEIEE 2 MR,
FFAR R — P LAY D7 2 R A ARSI b SRAIE e L
SRJTE, M4 b SR R T R o
HEAh, R REAE N PG R B T, E
FEZAGAABLES, | L, B R AR L
FEANR AR B — Pl IR IE, (HR IR IZIUL
SEANE A, YRR I, WEW BTG
e JFH, AN RIZAREGAN R RE AT LU
FeB RIS BEREA T o0 HT, AL, AR IRRZ B
A AN AR LT T R SR

N, ASCE MR R, Jfit—D
ST PR UE S BT i, AR IR EgR H pp o
RS R A R AR B, JFE ARG 2K
UEYE 2 IR AR FR o e 203 28 B P o SRAIE SR 23 T 5
W58 UE B $8 7 iR A R

2 ER#RA

2.1 f5E & EHE

it Shafer 7R, B JF H 58 # (1 9 JRHE 42
0©=1{0,,0,,,0,-.,0,}, ©TIHFEAEBRNES
oo mmde, idh2®, i, |o| kA TIrE
A%, 20 g RED, RTHE) MRS THE
U li<i<n|.

CHFAESE © b IRAT 5= A 1R HE A B
{ii (BBA, basic belief assignment) B¢ mass A%
FURHEE 2° 20[0,1] BB m 1 2° —[0,1], Vi

0<m(A) <1

D m(A)=1 (M

4e2°

m() =0

uR mA)>0 , W A4k m¢) £ T,
m(A)=max{m(-)}, WFK A4 KFHEIG, FrafEck
BT mC) K%, 8k x(m) . m(A4) 5 SN
A TS Tl A PIEAMFRE, Al 4 v] LLJ2
s R W LLEZ R (HE8).

Shafer 7t mass PR ELIFIFERT F o ST 5 FE Bel()
FUBSRBE PIC) , X T 2° B A B,
S AcB, WH

Bel(B) = Y m(A) )

AcB

2018277-2



c3. wOf o W

%39 %

PI(B)= ) m(A)=1-Bel(4) 3)
ANB#D

o, ARGHE AERESHBAE, S
Bel(B) < PI(B), Jit[Bel(B),PL(B)| hiirilll B (A
T A7 BE DX T, A 2 R 50 0o 15 58 X T i iR AN s
15 JE R VA G820 AN e A P IR AN 52 15 B A 2
1) ) 5L o 1T i R B TR JE R ESORIMBLAR e 250 S B

BN HAF E Bel(-) MR FE PIC) E RIS
B — Bel(B) 4)
B — PI(B) (5)

A HHUER B, PIAHLIER I mass o
HH m, () Fl m,(), A B MC ol AHERRRESE R
Wy, m(-) =m,(-) D m,(-) he i DS A5
i AL

> m (B)ym,(C)

BNC=4
m(4) = 4?9 ®

0, A=¢

b,k PISRIESR P SRR
k=Y m(B)m(C)=1- > m(B)m,(C) (7)

BNC=2 BNC#D

Lk =10, FoRMEUER 82, I ARE
HZ M) DS AE BTG, k>0, &
B DS A RS S AT e A T ELE R 45
B, DAt b B SEUE 48 A2 15 B2 BRI KR — A E
WF9E 7 1) 6
22 HAMKIEREENT
2.2.1 Pignistic #EFIEH

Smets SR T H 40 TBM B, 2T
Pignistic MEZ A%, WWHFRAESL © EIMuEdE R R
Il A L) mass PRECAH m, BetP, :@ —[0,1] 4
Pignistic BEZ %L, W2

ANB B
Beth, (4= 2, 2@| 3] '17,51(23)
1 m(B) m(P) # 1 ®)

- AQB%EZO | B|1-m(D) ’

Hrr, | Bl AFEICINHA. BetP, (4) MR ARG
FePE)ptiiss 7 HAE R, AR RS BRI X
NS mass BRELBIMEAR AT A . SCHER[27]7E
Pignistic M pR L FISEA_FEH T Pignistic M2 0E 25

difBetP,” = rﬂla(;i{Beth1 (A)—-BetP, (4} (9)

difBetP;” X R AN AL mass R UF AL S 1
Pignistic Bt Z [ ({1 K25+, difBetP, BN, &
NIRRT o IF 45 AR TR P RN ke
15 Pignistic BEFR 11 difBetP, , 2 SEUEHE 15
BT of (my,my)

of (m,,m,) = <k, difBetP" ) (10)

2.2.2 Jousselme 3E B

Jousselme Z5M MR H T 28 LK) Jousselme S
TCAH [FIHFRAE S © 111 2 % UIF B Xo) 42 245 1] iy /gL 1)
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o 13) = < Cm ) D, oo, )

(28)

Cp(m,m)= 21 m, (k(m,))D, m; (x(m,)) (29)
o, m | (e(m,,m,)) Al m,(k(m,,m 2)) j”ﬂjjj}f—*?
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BRSBTS P IR ECEE S

b5 H5e & MHHRIER ) ©=1{6,,6,,6,,6,,0.}
= STAESE 3 59 h

m, (6,6,6,)=0.6,m,(6,)=0.3,m,(6,)=0.1

m,(6,6,) =0.3,m,(6,)=0.5,m,(6,)=0.2
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A S P SEUE 8 B R A PR ), S 0
IR BEAT ph R, R AR SCOTVE S o S
UEYE m, Fomy LR m R my 2 [R) (R0 5 R, D
BT PR

UESE m, A my K524 k(mm,) ={6,,6,,6,6,
6,,6,0,0,} , Xt N.(¥) mass bR E K m, (x(mm,)) =
{0.3,0.1,0,0,0.6} » m, (x(m,m,))=1{0.5,0,02,03,0} .

UEYE m, Fmy 1 4% 0 c(mm,) =1{6,,6,,0,,
6,0,0,,0,0.} , X§ [V (] mass & EL73 5K m, (x(mm,))
={03,0.1,0,0.6,0} . m, (x(m,m,))=10.3,0,0.2,0,0.5} .

m, M omy,  m Hmy 2 8 IFA% 5C R R R DL &
m, m,, my 555K AR
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Conf'(m,,m,)=0.2515, Conf (m,,m,)=0.6683 .
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+38- R F39%
F*1 PSSR X b
A k dipa difBetP,” 1-r 1-cos k¢ Conf
{1} 0.05 0.785 8 0.605 0.668 7 0.560 3 0.4179 0.741 5
{1,2} 0.05 0.686 6 0.426 0.3578 0.248 0 0.368 3 0.560 0
{1,2,3} 0.05 0.563 3 0.248 0.142 1 0.083 6 0.3103 0.386 7
{1,2,3,4} 0.05 0.428 6 0.125 0.0710 0.023 8 0.236 9 0.196 9
{1,2,3,4,5} 0.05 0.1322 0.125 0.069 2 0.003 4 0.091 2 0.009 4
{1,2,...,6} 0.05 0.3883 0.258 0.108 7 0.0196 0.2192 0.163 9
{1,2,...,7} 0.05 0.5029 0.355 0.298 6 0.064 2 0.276 5 0.280 8
{1,2,...8} 0.05 0.570 5 0.425 03227 0.106 9 0.3103 0.363 8
{1,2,....9} 0.05 0.618 7 0.480 0.356 4 0.1521 0.3344 0.428 8
{1,2,...,10} 0.05 0.6553 0.525 0.393 4 0.196 7 03527 0.4811
{1,2,...,11} 0.05 0.684 4 0.560 0.430 2 0.2390 0.367 2 0.524 2
{1,2,...,12} 0.05 0.708 1 0.591 0.464 9 0.278 5 0.379 1 0.560 2
{1,2,...,13} 0.05 0.727 4 0.617 0.496 9 0.3147 0.389 1 0.590 8
{1,2,...,14} 0.05 0.744 4 0.639 0.526 0 0.3479 0.397 6 0.617 1
{1,2,...,15} 0.05 0.759 2 0.658 0.5523 0.378 1 0.4050 0.640 0
{1,2,...,16} 0.05 0.765 8 0.675 0.5759 0.405 6 04115 0.660 1
{1,2,...,17} 0.05 0.783 9 0.689 0.597 3 0.430 5 0.417 3 0.677 8
{1,2,...,18} 0.05 0.794 4 0.702 0.616 5 0.453 3 0.422 6 0.693 6
{1,2,...,19} 0.05 0.804 2 0.714 0.6339 0.473 9 0.427 3 0.707 8
{1,2,...,20} 0.05 08123 0.725 0.637 3 0.492 8 0.4317 0.720 6
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