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A self-adaptive conflicting evidence test and combination approach

LIU Xi-liang, CHEN Gui-ming

(Equipment Management Engineering Department, Second Artillery Engineering University, Xi’an 710025,

China. Correspondent: LIU Xi-liang, E-mail: purplelincoln@163.com)

Abstract: In the D-S evidence theory, conflicting coefficient cannot well depict the conflict between evidences, and
counterintuitive results may be generated in the combination of highly conflicting evidence. Therefore, a self-adaptive
conflicting evidence test and combination approach is proposed. Firstly, cosine between evidence vectors is used to measure
the similarity degree, and conflicting evidence criterion is presented. The evidence is classified by conflict evidence detection
coefficient. Then, the conflicting proportion coefficient is introduced to decide the modified method for the evidence, and

the local modification or full modification is decided according to its similarity. Finally, the modified evidence is tested and

combined. Application example illustrates the effectiveness of the proposed method.

Key words: evidence theory; conflicting test; similarity; modification

0 51

25 i D-S J7 U2 G v A i e e S I T,
L I AT T R % ) R, [ P S SR T
PUZ IS, Mk B R — R RET
TE SRR 1 32, % — 2 T8 4L 5 0 U £
Jiv. BEAERFTCER N, I 4E K S I T — AN (KB
FEI7 W — % FUES wh S RERE (O 5T, SOk [3] B 5648
HY T A G5 b 58 S BUAEAE K L, 51N T pignistic %
BE 35 5 o 5 B, TN W R SR R 5 i K
ANy SCHR [4] AT 58 T UEHE 2 ) i A A 2
P, 30 3o 28 e 5 R BRI B B85 B HOR S A S48k
i B IE 45 2 ) o TR E SR (5] 9 T 435 RV 5E X
ST B BRI ph SRR . SR 1T, LRy i T s
TR E PR ST BR T P /4 2 18D, JF R BEAT 2 4 2

g5 BEA: 2012-11-16; &R HHER: 2013-07-21.
HEWH: FHYEHE4EDH (9140A27020309IB4701).

EZE
Jill, NI RE AR RR2 T | A5 R R S5 9.

A FE(1983-), I, WA, G2 LR i« B 0L

] R RN AT

ACSCIE 5 1 B, 1 SIS AT 5
RS, 2 — b [ 38 B ol SEE S 4 5 32 ), ) PR e 5
U4 A 0 TR T 52 0 3 AT 40 0 3 5 3 9 L3k
A4 285, R 7248 250 FR0 0 4 SR AR [ 0465 1 7 9. 3%
A b o £ A 3 B A B T R b S A i) 2
A 2 AR B, NI KRR 059 T hoe
EA 2 13 S 1 S . 5 U A TE S (03I 4 AT
D-S £, SEUL T UEYE 4 R A
1 SN REERE

D-S iF 58 3 14 v 05 Z 0 e ket ik E 4 2 )
PR R

EX 1P RALE)  FPPHER A N KA

WRHEI(1966—), ), Hcd%, 112



930 = 1 5 * % 09 %

BN HUEYS mg, Lot R REON TR . XA, I A SEHL TR s 0 402K
k=Y [ m4)), (1) HURRIATAH R i S .

| NA=21KKn EX 4 (MU AR 0 TR N AT

Horbrm; (A;) o550 45 UEHE v 2 5 A i il (1) 2 AN 1 FEUEHE . 2SRRI T A, < 1.0 < 7 <

FIR{E (BPA).

MSE R Kk K S WIIE 3 2 (0] 58 R, B0
TR U W SO0, 4R, & HLRE M R AE BT AT
UEHE [ 2R R o8, IF AR AR b S UEHE, P
A D EEXUF Y AT P OSAT G, DX 23 i SR, AT
PP XT A et I 5 .
2 MRIEERR S S

FIRG, 55 A0S 00 A0 % 40 28 7 9k, DAAIE s
A Ay A e AR AR BE R AR 1. AR SC A — N4 )
A —— 7 S ARARLE 0 0 2R AT 2 28, 4 SRR UE
A A 2% ) ) e, g A R 1) e BG4 ) A
A 5% RIS, B8 p S I 4l A 40 R E 4l R AT 2,
e X A3 PP SEUE .
2.1 HSEIEREFIHE

DABEANUE 45 ¥ BPA by AR b 37— A R™ 4 7% [,
n AR A B8 b iy ) AN B, W] L SCAE I A
() ) — AR [0 B0 p; = (ma(Ar),m(Ag), - - -,
mi (A )T, 1< i < N, MG TR)RR A F 48 17 #0245 1)

FE N 2 (U ) B R A AR GK) Uk ) 3 ]
FERPIANUES 1) 5 p; B p; (R AR L N

Ty .
Cos(£P1, ;) = — e = Simy;. (2)
(p; Pi)(pPj Pj)
Hrp
pip; =Y mi(A)m;(Ap), i, = 1,2, ,N;

k=1
Sim;; R UEHE 2 ] R AR LIRS .
Ir] 5 A AR 5K S B b A ) B TA) Y FRAIS TR
P (T A58, W UE 0 7] BPA (1 W 4 L6 Ak 1) 2 )
FA AR TR I AL, X RK AL T b LB HERE, A
TR SRR S T — MR .
UEHE my 5 HADUE 3 1P B A AL Ay

1 N
Sim; = N1 2 'cos ©Dij- 3)
J=1,i#j
EX 3 (MPRIEHRK 1) 6 TR SRS ]
ﬁ - Slml
A, = . 4
Foa @
HH: o = min Sim;, 8 = max Sim;. WFK A; A
<i< 1<iKN
SEUEFE A5 PR 1.

M A — O, R m,; 5 HADUESE A TSR, &
TR 20, PhIREUN, 2 Ay — LI, W] m, 5 H A

1, W my R AEM SRS 45 A > 7, WEHE my ok
ST
22 EEMIEIE

Lefevre 5N, phsd & —Fi (5 B, Hrhai &
R G B0 i, H e R AR il R
SR, At 5 B AT & IE e A A&
RO, ] £ A B A ol R AR SO T X — AR,
TEUESE 73 28 B FE A B0 58 vl SRS, o155 H P Sk His
(P TR ST o LA, 4 AR BB AT A& 1E.

FEX 5 PR B 1) A UHESE A e i b
SELLHI A 1A

n= % x 100%, (5)

Horpon R PSSR £

THSELEAG] IR - OB T ph SR 4 o B A R R 1)
EEfl, 24 N T I B 6 (0 < 6 < 1) I, SHEHE YR 3E
ATAEIE, WA 5 R U 5 B ph o A2 B AN TR 3 3 i 11,
HAd R 2 T SR, TR ph S iE P AT I &, X
Flf B 6 P R A B PRATE T oAt v S UE 5 1¥) BPA A
G, ORI SEUE A [ BPA N LUE IE, Al 15 58 B&
B F A 024 0 KT 6 B, WA RSS2 MAFFER %
W PR S, 51 5 IR SR ERAS AN IR B, R EE
FIT A UEP AT — R i1 1, A i g ) 45 i gh

S, AR 41X — JAR, W) DATS 2 BUR P Al E 4 12
BT
HEL Y < &I, X phISuEds/E R e s, o)
3
/ sim(® - m;(4;), A; # 6;
m;(A;) = . (d) . (d)
Sim;" -m;(@) +1—Sim;”’, A; = 6.
(6)
Hrp
Sim!” = Sim; /3 (7

IR SEUEE myy LT AFALLEE.
FHE2 Mn > SWE XA AR A B L, T

3
Sim{™ - my(4;), A; # 6;
mi(4;) = . (s) ’ ’ . (s)
Sim;”’ - m;(©)+1—Sim;”’, A; = 6.
(3)
Hrh
N
Sim{® = Sim; / " Sim, 9)
1=1

UESE i (AR AHALUEE.



%55 1

XA —F g R RSB S A R Tk 931

MU 245 15, ARBLEE /N (6 fir A 32415 11
T PEAs Rk, 1A E MEe R 6 HRHE A 2
PEAT B IG N, HOT 11 55 SEUE S X B R4k SR R .
23 ERERTE

WAL PR 5 BT VR A M S UE R S0 R 1 A,
WS LA R 7 JE R R SE R, BeFRAESE
N S AH EL ST IR UE 3 g, WDKEIE 48 Y545 IF J5 1 D-S
B AT

m(A) = —— 3 ] i),

TV nAj=A1<<n

ACO,A+ P; (10)
m(P) =0.
o
k= > I mia)); (1

NA;=d 1<5<n

mi(4;), 4; <

mj(A;j), A; > 7,m < 6; (12)
my(A;), A; > 7,m = 0.

AR 30 L 3 SR 56 TR 7 A g SR AR LR
JSCAE I SR A v SR, SR i 5 L5 PR 1
SE IR BB 17325, AEAN [ ARBLE LR T SE IR
P U5 0BG E R IR, BB I S (R UE 4 OB AT o
S, HEE AL BAE T K, B R AR D-S B
HEAT A R BRSO AR & 1.

[, & FESHE R ) N ACHEH, i i B

mi(Aj) =

[ V5L 1 R AT REUE p, Sip, S AR Hcos o, |

v
> ISR RN T, |
A

M P SIS

[iH5Ea 5 LI 7]

i

7<0?

)
=

JR A IE
32 (¥Im,(4)

D-SH AT

v Y
2JREIE | b gt im, (A,)|

FFEIH) m(A4)

L]

1 HRAHTRE
3 N sE
REHRGAEDRER 0 = {A, B,CY A, 2l
IRAT L N R

my = {0.30,0.20,0.50}, my = {0.25,0.25,0.50},

ms = {0.90,0.10,0.00}, m4 = {0.30,0.30, 0.40},

ms = {0.20,0.20,0.60}, me = {0.35,0.30,0.35},

my = {0.50,0.25,0.25}, mg = {0.30,0.20,0.50}.
KA TR D-SU2 SR [81. SCHR [91. SCHR [10]-
SCHR (11T FASCHR [12] JVEREAT LOER, & 7 VR s
B 1 PR,

x1 SMIERESMAZEHERER

BTV m(A) m(B) m(C) m(©) LR

D-S 0.9759 0.0241 0 0 A
SCHR [8] 0.5280 0.0085 04635 0 A
SCHR [9] 0.2017 0.1788 0.6195 0 c
ik [10] 0.0001 0 0 09999 2]
SCHk[11] 0.1535 0.1076 0.3180 0.4209 2]
ik [12] 0.3876 0.2312 03812 0 A
ik 0.0082 0.0048 0.9870 0 le}
(r = 0.80, § = 0.30)

T2 0.0001 0 09999 0 C

(r = 0.60, § = 0.50)

FFUESE AR A 15 13- B m (O) WA 2 s,
1.0

0.8}
0.6 /AN

m(C)

0.4t
0.2}

0

1 2 3 4 5 6

2 RMEREMAEMNM(C)E

H R 1R 2 a7 40, 1 D-S J7 ¥R STk [10] 75
ETCVE A B SRS, 5 B0 LIRSS mg LG m(O)
GR 00 05 SCHR [8] 77 VA 52 M SRS (1) 5 Wi B8R, k=2
Feoe v, JEVE N B AR C; SCRR [11] 7715 [RFE 52 pf
SEUEHE R 5E ), UEHE ms LUE m(C) A 8K, fRiE
TSGR T A3 IORE B, i HAR K H AR m(6) (1)
R, FECAREUONH H A C; SCHR [9] T7iAE— &
RS EARIY T bRk 7 R (1 5 W), A W S 5 A 5
B B 7 T AT B4 s, BB U0 H H AR C; SCHk [12]
THEAE IR & N AT TR, S gl Rk A
BN, G AN .

AR SCR FH P AN [ TR 40 A 50 I —— ) 318
I3 O 1) F4 B 1BV (51 2). T3 1Ak RS
g FH g A TSRS, ORI FH 20 AHARLRE o 3L = 5
IEJG FEATR S 5 A . B 2] WL, J7ik 1 32 ph e
UEFE 1R RS WAL /), BRAR PR S4B 888 v 1) 40 BCoKG B8 7
25 2Ok BT AT UE AR A7 ARk o 5, R AE O AR AR
XA RS A JRAE IE 5 PR AT RS 5 A . T 2




932 =

* e 029 &

A EANBZ PhSEUEHE R R, 3 AR DA S B w5 4 1
Pl HFx C.
BN K AE A AW B 3 Fros. T D-S ik
55 SCHR [10] STk [11] A1 SCHR [12] J7 35 7 kAH — FF,
Bl 2 T D-S 5 v 0 kA i 6. 4 E 4 ma B
Ji, D-S J7 V10 kAB S AR )T 1, SCiHk [8] A SCHR [9]
TR I 31 0.94, T A SC T4 R Rh 7 VR 1) kAR
71N, AR AR 52 PhGEUE 5 1 5 2 /1N
1.0

0.8
0.6
0.4
0.2

0

1 2 3 4 5

3 SRS HIEN kE
4 4 ®

S PE 4 B 1 eh p RAE A R B 5 Bl ), A
SCBAR 3 AN THREAT TR ABTSE:

1) B 7 T A ) ), )P I 2 A AR A
UE [ BB, 5 NI SREE R 56 R T 5 e 3 TIE 4
(S RL R, FFER T i SUE S I A S AT
ST, T SEBL T UEHE 202K,

2) BT b S A R A, AR e
LA R - g 5 3o SREE A PR TE 7. 24 LA PR 12
I ST FH R B A8 1, 5K SR 4 R A, % b S 47
16 1EJ5 TR TR 5 2 ik

3) ;PS5 2 W, A SC 7 Tk il A R B H e 5
EAE, JA A AR T ey i,

T EIG IR, AN 07 v LA R o i S
3, R T SLA R, b T Ak H AR, v ]
K, AR TP i &, R — T 2 A
BEATWFSE, LA ool 2 W B, o 2 4 SR o o 1 )

o

o

2% 3 ik (References)

Dempster A P. Upper and lower probabilities induced
by a multi-valued mapping[J]. Annals of Mathematical
Statistics, 1967, 38(4): 325-339.

Shafer G. A mathematical theory of evidence[M].

Princeton: Princeton University Press, 1976.

(3]

(4]

(3]

(6]

(7]

(8]

(91

[10]

(11]

[12]

Liu W R. Analyzing the degree of conflict among belief
functions[J]. Artificial Intelligence, 2006, 170(11): 909-
924.
W52, wibb, X5, —FET IR SRR R ). &R
G LIRS THOR, 2010, 32(3): 562-565.
(Jiang W, Peng J Y, Deng Y. New representation method
of evidential conflict[J]. Systems Engineering-Theory &
Practice, 2010, 32(3): 562-565.)
XS5, MR, 255, A — T RESE o AT T,
IS 5N, 2011, 28(6): 839-844.
(Deng Y, Wang D, Li Q, et al. A new method to analyze
evidence conflict[J]. Control Theory & Application, 2011,
28(6): 839-844.)
WV, po Tl 5Kege . BT BB ADRIIE S 5 0 22 A%
ARO[, £ 5 YK, 2012, 27(11): 1725-1729.
(Geng T, Lu G S, Zhang A. Intuitionistic fuzzy
evidence combination algorithm for multi-sensor target
recognition[J]. Control and Decision, 2012, 27(11): 1725-
1729.)
Lefevre E, Colot O, Vannoorenberghe P. Belief functions
combination and conflict management[J]. Information
Fusion, 2002, 3(2): 149-162.
Murphy C K. Combining belief functions when evidence
conflicts[J]. Decision Support Systems, 2000, 29(1): 1-9.
XS5, Tl SCHRE, At — i AL B SRS 4L & 5
L] 28NS KA, 2004, 23(1): 27-32.
(Deng Y, Shi W K, Zhu Z F. Efficient combination
approach of conflict evidence[J]. J of Infrared Millimeter
Waves, 2004, 23(1): 27-32.)
Yager R R. On the Dempster-Shafer framework and new
combination rules[J]. Information Sciences, 1987, 41(2):
93-137.
PV, TR, B RE. — ORI AR TR R IR A R A
A ], 7244, 2000, 28(8): 117-119.
(Sun Q, Ye X Q, Gu W K. A new combination rules of
evidence theory[J]. Acta Electronica Sinica, 2000, 28(8):
117-119.)
R, T, MR, & — R IR BOE A A
R[IT. B F4E 5 abFE, 2002, 17(1): 33-36.
(Li B C, Wang B, Wei J, et al. An efficient combination rule
of evidence theory[J]. J of Data Acquisition & Processing,
2002, 17(1): 33-36.)

(TT1EHRE: R R)



