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A Method of Conflictive Evidence Combination Based on the Markov Chain
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Abstract
information processing, a method of conflictive evidence combination based on Markov chain is proposed by considering the

Aiming at the problem that highly conflictive evidence can not be processed by Dempster rule in intelligent

high-efficiency anti-interference performance for the sequentiality of sequential evidences. At first, the deterministic state
description in the classic Markov chain is extended to nondeterministic state description. And then, the past evidences are
sampled sequentially according to the sliding window width [, which could be amended according to the weight computed
by utilizing the similarity measure. A Markov model is established on these past evidences amended so that a transition
probability matrix could be obtained, which is used to compute the evidential representative. Finally, this representative
is combined with itself for [ — 1 times according to the Murphy’s combination method. Of course, this method also fits
parallel fuse in a step. Through simulation experiments, the comparisive analysis show that the new method’s advantage
is obvious. That is to say, it efficiently solves the problem of the combination of conflictive evidences; moreover, it keeps

robustness and sensibility of combinational result.
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Fig.2 The comparison of combination results among
different methods
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Fig.3 The comparison of combination results among
different methods

UG 3. N R R A0S ) (A
—ANNGE), B ARSI LSS RS DL & ST
SR TR AT B s SRR L

Bl 7. BAEHHRNER © = {A,B,C} T, &K
ST 4 AR {©,T,m,},i =1,2,3,4, WF:

T, = {{A},{B},{C}} mi = {0.98,0.01,0.01}



540 PR AT R RERBE (K R SRR A 5 T 1 921

Iy = {{A},{B},{C}} m, = {0.00,0.01,0.99}
Iy = {{A},{B},{C}}ms = {0.90,0.00,0.10}
I, = {{A},{B},{C}} ms = {0.90,0.00,0.10}
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Fig.4 The comparison of combination results among
different methods
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Fig.6 The comparison of combination results among
different methods

KW 6. A TIUEASCTEN T 10 MA—FEUE
P, B A — N SR IR A ) SR R, 4y
LA 2 ~ 10 ANUEH A 703 386 14 7 AT 6 iS5,
ARSI 75 S e, 2R SO 1) AT L.

Bl 10. WAEHFRHESR © = {A,B,C} F, &
i 10 MRS {0, m;} i = 1,2,---,10, Wl
i

I, ={{A},{B},{C}} m; = {0.55,0.10,0.35}
T, = {{A},{B},{C}} m, = {0.00,0.90,0.10}
I's = {{A},{B},{C}}ms = {0.65,0.10,0.25}
T, = {{A},{B},{C}} ms = {0.50,0.10,0.40}
s = {{A},{B},{C}} ms = {0.60,0.20,0.20}
I = {{A},{B},{C}} me = {0.70,0.10,0.20}
I'; = {{A},{B},{C}}m; = {0.60,0.10,0.30}
I's = {{A},{B},{C}}ms = {0.75,0.10,0.15}
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Fig.7 The comparison of combination results among
different methods
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Fig.8 The comparison of combination results among
different methods
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{0,T,m;},i=1,2,--- .8 ZH5HH, il F:
[y 05={{A},{B},{C}} my25=1{0.55,0.35,0.10}
Tys6=1{{A},{B},{C}} mys6=1{0.350.55,0.10}
I'7s = {{A},{B},{C}}mss = {0.55,0.35,0.10}

SR R 1 W, TR Rk 3, B R T
HEN 8 AMIFHEYE (I 3 ANRE B HIFHEIE), Hidk
17T 6 e, g K, WA PN IER SR B
MRAIEM R A, XMW IEHE p. = E./Er =
4/6 = 66.7%, Hrh, B, RN IR 0 1X
i, Er RRAE RIEL

1 OWHNEOBN 3 BHIE R R

Table 1 The combination result when the sliding window

width is 3
Evidences combined A B C
Mimams 0.791 0.204 0.005
mamamy 0.517 0.478 0.005
Mamama 0.204 0.791 0.005
Mamsme 0.204 0.791 0.005
msmemy 0.478 0.517 0.005
Mem7ma 0.791 0.204 0.005

FRE b. WIE OB 4, A7 11 AR
{@, F7 ml} 77: - 1) 2) Tt ) 11 i}‘%ﬁﬁiy éj\%ljﬁu_l::

Tios={{A},{B},{C}} mi...={0.55,0.35,0.10}
Tss={{A},{B},{C}} ms.s={0.35,0.55,0.10}
Toon={{A},{B},{C}} mg.11={0.55,0.35,0.10}

i N 2 WA, TR RO 4, RIBE
DEREAN) 11 ARSI (o 4 A3 B ik
W), AT T 8 IREH, AHMERT, 73 4
IEWSCRE B A3 AN IEWI SR A, X B IE# %
pe=E./Er =6/8=15%.
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Table 2 The combination result when the sliding window

width is 4
Evidences combined A B C
mimamany 0.858 0.141 0.001
Maomamanms 0.670 0.329 0.001
M3mamsms 0.345 0.654 0.001
Mamsmen, 0.141 0.858 0.001
Mmsmemzms 0.141 0.858 0.001
memzmsmg 0.329 0.670 0.001
M7mgmemio 0.654 0.345 0.001
MgMgmigmi, 0.858 0.141 0.001

FRY c. WANE BN 5, 47 14 KT IS
{O.T,mi} i =12, 14 L&, ST

Tios={{A}, {B},{C}}mi.s={0.55,0.35,0.10}
Tour0={{A},{B},{C}} mg.10={0.35,0.55,0.10}
Tow={{A} {B} {C}}m11..14={0.55,0.35,0.10}

ST AR 3 AN, TR W 5, BT
PEREAN) 14 NSRRI (L 5 ANSCF B IR
W), AT T 10 KA, AR R T 3 A
IEWiSCFF B F 3 ANIEMISCRE A, X B IE# %
p. = E./Ep = 6/10 = 60 %.
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Table 3 The combination result when the sliding window
width is 5

Evidences combined A B C
T MaMama, 0.905 0.095 0.000
T2 MaMamse 0.778 0.222 0.000
M3Mamsmen, 0.505 0.495 0.000
TMamsMem s 0.224 0.776 0.000
s MeMy Mgy 0.095 0.905 0.000
TeM7MsMeM1g 0.095 0.905 0.000
M msMeMaom1 0.222 0.778 0.000
MsMeM1oM11 M2 0.495 0.505 0.000

MeMiomi1MizMis 0.776 0.224 0.000

M1oM11M12M13M14 0.905 0.095 0.000

TR d. WEE BN 6, A 17 AT
(0.0, m},i=1,2,-- 17 B5EM, 40 F:
T = {{A},{B},{C}} mis = {0.55,0.35,0.10}
Trao={{A},{B},{C}} m7.1,={0.35,0.55,0.10}
Tigear={{A}, {B},{C}} mi3.17={0.55,0.35,0.10}

ST R 4 T TR W 6, BRIk
TUREN 17 MNMIER I (L 6 AN B R
), LT T 12 WERK, Glmg s, F4 4
IEHS R B 14 AN IERISCE A 3X B IE #f %
pe=E,/Er =8/12 = 66.7%.

FRW e WHE RN 7, A 20 KM
{O,0,mi} i =1,2,--- 20 AN, SHIWT:
Tivr={{A4},{B},{C}} mi.7={0.55,0.35,0.10}
Tso={{A},{B},{C}} ms.14={0.35,0.55,0.10}
Tiseo0={{A}, {B}, {C}}mi5.00={0.55,0.35,0.10}

orFr NS mAL, BT E R By 7, Ry
WREAN 20 ANIEFEHE (Foh 7 A3 B RS
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W), LHAT T 14 G, SRR T, F 5 A
LM SCFE B AL ANIEWISCRE A X B IE ) %
pe=E./Er =10/14 = 71.4%.
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Table 4 The combination result when the sliding window

width is 6

Evidences combined A B C
ML MaMsmMamsmg 0.938 0.062 0.000
M2MaMams Meny, 0.853 0.147 0.000
TaMamsMeMyMms 0.649 0.351 0.000
MamsMmemymsimg 0.349 0.651 0.000
M5 MeMeMs Moo 0.144 0.856 0.000
MeM7MgMoM10M11 0.062 0.938 0.000
M7MgMoM10M11 M1 0.062 0.938 0.000
MgMgM19M11M12M13 0.147 0.853 0.000
M9M10M11M12M13M 14 0.351 0.649 0.000
M1oM11M12M13M14M15 0.651 0.349 0.000
M11M12M13M 14 M15M16 0.856 0.144 0.000
M12M13M14M15M16M17 0.938 0.062 0.000

5 WENE LB 7 A RETER

Table 5 The combination result when the sliding window

width is 7
Evidences combined A B C

M1 M2 M3MaMsMeM7 0.959 0.041 0.000
MyM3MgM5MeM7IMg 0.904 0.096 0.000
M3M4M Mg M7 MMy 0.763 0.237 0.000
M4M5MeM7MgMyM10 0.493 0.507 0.000
M5MeM7Mg MM 1M1 0.228 0.772 0.000
MeM7MgMoM10M11M12 0.092 0.908 0.000
M7MgMgM19M11M12M13 0.041 0.959 0.000
MgMeM10M111M12M13M14 0.041 0.959 0.000
MoM10M11M12M13M1aM15 0.096 0.904 0.000
M10M11M12M13M14M15M16 0.237 0.763 0.000
M11M12M13M1aM15M1gM17 0.507 0.493 0.000
M12M13M1aM15M16M17 M8 0.772 0.228 0.000
mM13M14M15M16M17M18M19 0.908 0.092 0.000
M1aM15M16M17M18M19M20 0.959 0.041 0.000
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i 10 MO7IEYE {0, m;} i = 1,2,---,10, Wl

hE
I, = {{A},{B},{C}} m; = {0.55,0.10,0.35}
Ty = {{A},{B},{C}} m, = {0.00,0.90,0.10}
I's = {{A},{B},{C}}ms = {0.65,0.10,0.25}
I, ={{A},{B},{C}}m4 = {0.50,0.10,0.40}
I's = {{A},{B},{C}} ms; = {0.60,0.20,0.20}
I's = {{A},{B},{C}} ms = {0.70,0.10,0.20}
I'; = {{A},{B},{C}}m; = {0.60,0.10,0.30}
I's = {{A},{B},{C}} ms = {0.75,0.10,0.15}
Iy ={{A},{B},{C}} my = {0.65,0.20,0.15}
Ty = {{A},{B},{C}} my = {0.70,0.20,0.10}
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Fig.12  The comparison of results based on different

evidence distance measure
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5 15. KA SCHR [34] M5B, BP B AE IR
HER © = {A,B,C} F, R4H 6 FMLUEE
{0,T,m;},i=1,2,---,6, WF:

I, = {{4},{B},{C}} m; = {0.60,0.10,0.30}
Iy = {{A},{B},{C}} m, = {0.55,0.10,0.35}
Iy = {{A},{B},{C}} ms = {0.00,0.90,0.10}
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I, = {{A4},{B},{C}} m, = {0.55,0.10,0.35}
s = {{A},{B},{C}}ms = {0.55,0.10,0.35}
T's = {{A},{B},{C}} ms = {0.55,0.10,0.35}
filGah Wk 6 .
K6 AFITTVEMUEE G B g
Table 6 The comparison of combination results among
different methods

il FR 0 A B C ©
Sk [34] 0.90686 0.00214 0.07598 0.01503
AICTT i 0.92889 0.00079 0.07031 0

M 6 FTLLE H, AR 45 8 m(A) =
0.92889 ZLIK Ui 3CHik [34] $&Hi 1) ISODATA %K
flG ERI 4R m(A) = 0.90686.

6 RES5REE

ASCRH Py SLuE AR R e SN, Sr B Rk}
REERAS A e uE AR W e g sh a1, 58
TRRFUEE () 77 53 e P Rl ) DU e P — A Jkadis 5
R YR BT 52T T B VR B PR L A A
e, 7E 28 ZUEIERE (n > 3) AN, TR
Ik Dempester K [E A7 60 FE. 2988, k4 Y 4k
H AN RIS, AR ST vl mT DS IRt & [F] 28
R, HLRA 85 52 7 BN (3 SRS AN A
B Ja — MERIR) . H A SRR
E—ANHIER, WREAEEAE — 22, (BRI AR
Z PP A A Ok, X AT — 22 B
FLIT I1).
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