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A Modified Combination Rule of Evidence Theory

PU Shujin, YANG Lei, YANG Shenyuan, HU Weiwei

(School of Information and Communication Engineering, Harbin Engineering University, Harbin 150001)

Abstract According to the insufficiencies existing in D-S evidence theory when they deal with the conflicting evidences, many scholars present
modified rules base on reallocation of the basic probability assigned to conflict. A new combination rule is presented to mend the disadvantages of
the rules. This rule analyzes the validity of evidences according to the extent of conflict with the use of the reliability of evidential sources and
support measure of the evidence, and realizes information fusion rationally. Experiments show that the new combination rule overcomes the
insufficiencies, and the outputs are constringent on the aspect of rationality, which enhances robustness of systems effectively.

Key words Evidence theory; Combination rule; Evidence conflict; Evidence validity; Data fusion

D_S cc 3 k
2
D-S
[1-7]
D-S
m(J)=0
mA) = > m(A)-m,(B)) -my(C,)...+ F(A) @)
ANB;NC;..=A
1D-S VA= Q@
D-S o) f(A) f(A)20 f(@)=0
m:2° —[0,1] Om@)=0 (2) Z,"P" m AZ@f(A):k @®)
@ vA<® m(A) A k= > m(A)m(8) m(C).. @
ANB;NC;..=2
D-S 2
Dempster 2 (1)Yager
Yager!??!
2. m(A)m,(B))
. Yager D-S
m(C) T VCcO CzQ (1)
0 c-9
k=2 m(A)m,(B)<1 Yager f(@) =k
Ao (1980 )
Dempster
“c i 2005-12-21 E-mail psj1980@126.com

—7—



f(A)=0 (A=6)

1)
2)
2 I
Yager [4]
1
A == m(A)
f(A) =k-a(A)
(3) 1l
[5.6]
f(A)=k-2-q(A) VA=T,0

f(©)=k-£-q(@) + k(L&)

Py a(A)
k(l-¢)
3
€ (2)
3
3.1
311
( )
i
acrdi=crdi/zn:crdi i=1..,n
i=1
3.1.2
n
n-1
[71
m; m, 2 2
mp m
dBPA(mlxmz)ﬂ}%(ml‘mz)D(ml‘mz)
D 2N x 2N

—8—

(®)
(6)

M
(®)

crd,

)

(10)

ANB
D(A,B):W

PO ©

A BeP(O)

sup;; =Sup(m i,mj)=1—dBPA(m i,mj)
sup i j
i SUP;;, SUP; 5, -+, SUP;, (1 1)

sup, = Y acrd; - sup;
]

J#i

3.1.3 :
n(n-1)/2

)

J
Sup;® = (sup, +sup;)/2

n(n-1)/2

2
crd;® = min(acrd;,acrd;)/ max(acrd;, acrd,)

n(n-1)/2
S S S N S
o’ =W, ~crdij/ z W,;® -crd;

q=1

- n(n-1)/2 i
k= a)ijqkijq i,j<n
q=1
k
k k k
&= e’g
3.2
M ®
(20) a(A)

=

2

F

117290

D-S

&

(11)

(12)

sup,

(13)

(14)

(15)

(16)

(17

(18)

(19)

(20)

(15)



1
Yager
q(A) = > tm,(A) (21)
I<i<n
b ) I
t, = acrd i-Supi/zHacrd -Sup, (22) (©)
6 m(@)
M, * m (A)=0.011,m,(B)=0.98,m(C)=0.009 crd, =0.81
M, * m,(A) =0.005.m,(B) =0.005,m,(C)=0.99 crd, =0.9
M; © m,(A)=0.05,m,(B)=0.97, m,(C)=0.025 crd, =0.8
m, :m,(A)=0.01,m,(B)=0,m,(C)=0.99 crd, =0.91
Mg © m,(A)=0.02,m;(B)=0.98, m;(C)=0 crd, =0.82 5
Mg : m,(A)=0.005, m,(B)=0.99, m,(C)=0.005 crd, =0.83
I 2
16
k K P m(A) m(B) m(C) m(®)
m;,m, 0.990 5 0.000 6 0.0517 0.9478 0.000 0
m;,m,, m, 0.999 3 0.000 4 06787 0.3209 0.000 0
D-S m;, m,, ms;, m, 0.999 8 0.000 0 0.000 0 1.000 0 0.000 0
m;, m,,m;,m,, Mg 0.999 9 1.000 0 0.000 0 0.000 0 0.000 0
m,, m,, My, M,, Mg.Mg 0.999 9 1.000 0 0.000 0 0.000 0 0.000 0
m,;, m, 0.990 5 0.000 0 0.000 5 0.009 0 0.990 5
Yager m,,m,, m, 0.999 3 0.000 0 0.000 5 0.000 2 0.999 3
m;,m,,my,m, 0.999 8 0.0000 0.000 0 0.000 2 0.999 8
m;, m,, My, m,, Mg 0.999 9 0.000 0 0.000 0 0.000 1 0.999 9
m;, my, m,, m,, mg.mg 0.999 9 0.000 0 0.000 0 0.000 1 0.999 9
m;, m, 0.990 5 0.005 7 0.486 1 0.508 2 0.000 0
m;, My, m, 0.999 3 0.0205 0.650 2 0.344 3 0.000 0
| m;, m,,m;,m, 0.999 8 0.0179 0.4875 0.505 9 0.000 0
m;, m,, My, m,, mg 0.999 9 0.0183 0.586 1 0.404 6 0.000 0
m;, m,, My, m,, Mg.M; 0.999 9 0.016 1 0.653 4 0.3380 0.000 0
m,, m, 0.9905 0.990 5 03714 | 00021 0.1808 0.194 4 0.6227
m,,m,,m, 0.999 3 07127 0.490 3 0.0100 0.3190 0.168 9 0.509 3
1l m;,m,, mg,m, 0.999 8 0.686 8 0.503 2 0.009 0 0.2453 0.2547 0.496 7
) my, m,, my, m,, my 0.999 9 0.6315 0.5318 0.009 7 03117 0.2152 0.468 2
m,,m,,m;, m,, mg.mg 0.999 9 0.567 9 0.566 7 0.009 1 0.3703 0.1915 0.4333
m,, m, 0.990 5 0.9905 03714 | 00021 0.180 8 0.194 4 06227
m;, m,,m, 0.999 3 0.559 0 0.5718 0.0117 03720 0.1970 04279
1l m,;,m,,m;,m, 0.999 8 0.687 6 0.502 8 0.009 0 0.2451 0.2545 04970
) m;, m,, ms, m,, Mg 0.999 9 0.5955 0.5513 0.0101 03231 0.2230 0.448 7
m;, m,, ms;, m,, M;.Mg 0.999 9 0.492 8 0.6109 0.009 8 0.399 2 0.206 5 0.389 1
m;, m, 0.990 5 0.891 4 0.410 1 0.002 3 0.199 6 0.2137 05843
m,, m,,m, 0.999 3 0.504 2 0.604 0 0.018 1 05751 0.024 4 0.3957
m, m,, My, m, 0.999 8 0.6125 0.5420 0.008 9 02321 0.306 5 04579
m;, m,, ms, m,, Mg 0.999 9 0.539 4 0.583 1 0.0119 0.3970 0.1803 0.416 9
m;, m,, My, mM,, Mg.Mg 0.999 9 0.4505 0.637 3 0.0118 0.5127 0.1186 0.362 7
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