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Conflict evidence combination method based on Pearson
coefficient and uncertainty measure

Li Shuhao Wang Xiaodan Song Yafei

(Air and Missile Defense College, Air Force Engineering University, Xi’ an 710051, China)

Abstract:D-S evidence theory will produce intuitionistic conflict when synthesizing evidence with large conflict. Since most of the
existing improvement methods for correcting evidence sources only make improvements from a single perspective, they cannot fully reflect
the characteristics of conflict information. In order to solve this problem, a new evidence combination method based on Pearson
correlation coefficient and uncertainty is proposed. Firstly, using the Pearson correlation coefficient to measure the correlation between
evidences, to define the credibility of the evidence. Secondly, the uncertainty based on interval probability is introduced to modify the
credibility to obtain the weight. Finally, using the weight of the weighted average of the original evidence, synthesized using Dempster
combination rule. In the case analysis, compared with the classic improved method, the proposed method can effectively deal with the
fusion of conflicting evidence, and the accuracy of identifying the correct proposition reaches 0.992 0. Compared with the existing
Pearson coefficient improvement method, the proposed method is more reasonable and has higher accuracy.
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Fig. 1 A flow chart of new evidence combination method
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Table 3 Evidence combination outcomes based on different combination rules
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m(C)=0.103 1 m(C)=0.3425 m(C)=0.6679 m(C)=0.857 8
m(AC)=0 m(AC)=0 m(AC)=0 m(AC)=0
m(A)=10.096 4 m(A)=0.4619 m(A)=0.8362 m(A)=0.962 0
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m(C)=0.0917 m(C)=0.088 8 m(C)=0.037 8 m(C)=0.0107
m(AC)=0 m(AC)=0.008 4 m(AC)=0.008 9 m(AC)=0.003 4
m(A)=0.267 8 m(A)=0.499 3 m(A)=0.9718 m(A)=10.9920
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Fig.2 Fusion results of different combination methods
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Table 4 Evidence source under normal data

UEfe 40 A B c
my 0.9 0 0.1
m, 0.88 0.01 0.11
my 0.5 0.2 0.3
my 0.98 0.01 0.01
ms 0.9 0.05 0.05
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Table 5 Conflict evidence source under interference

TEHE A A B C
my 0.9 0 0.1
m, 0 0.01 0.99
my 0.5 0.2 0.3
my 0.98 0.01 0.01
ms 0.9 0.05 0.05
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Table 6 Evidence fusion results under normal data

HEFB my.\m, 1My M3 23 My 3~y M5
m(A)=0.967 33 m(A)=0.8523845 m(A)=0.885 389 m(A)=0.889 182
Sk 24] m(B)=0.000 985 m(B)=0.041 435 m(B)=0.032 643 m(B)=0.033 95
m(C)=0.031 68 m(C)=0.104 332 4 m(C)=0.077 738 m(C)=0.072 12
m(0)=0 m(©)=0.001 847 m(@)=0.004 228 m(©)=0.001 74
m(A)=0.986 28 m(A)=0.991 72 m(A)=0.999 91 m(A)=0.999 995

CHik[ 25] m(B)=0.000 02 m(B)=0.000 02 m(B)=0 m(B)=0
m(C)=0.013 70 m(C)=0.008 26 m(C)=0.000 08 m(C)=0.000 005
m(A)=0.986 15 m(A)=0.963 4 m(A)=10.994 8 m(A)=0.9994 4
A3 m(B)=0.000 035 m(B)=0.004 9 m(B)=0.000 4 m(B)=0.000 03
m(C)=0.013 815 m(C)=0.0318 m(C)=0.004 8 m(C)=0.000 53
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Table 7 Evidence fusion results under interference

HETITHE ny \m, my M, \m; g \my My \My \TMs
m(A)=0.405 45 m(A)=0.597 8 m(A)=0.758 134 m(A)=0.801 92
SR 24] m(B)=0.004 505 m(B)=0.057 19 m(B)=0.029 02 m(B)=0.026 97
" m(C)=0.590 045 m(€)=0.175 69 m(C)=0.052 64 m(C)=0.030 20
m(0)=0 m(0)=0.169 31 m(0)=0.160 2 m(0)=0.140 89
m(A)=0.017 85 m(A)=0.952 79 m(A)=10.999 86 m(A)=0.999 996
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m(C)=0.423 556 m(C)=0.062 4 m(C)=0.009 7 m(C)=0.000 9
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