% 42 5% 10 H srobh gk A2 2013 4 10 A
Vol.42 No.10 Infrared and Laser Engineering Oct.2013

/

FRABESTHHRIEBEBFERERFIE
) A, RARR By LR A
(P hEIRXF AEFHRIRA, %G H% 710025)

W E. A D-SIEHBE LT & AT RIEHE S RE F AR AL RGFE, KR ESHT0 A AR E
T —H#6F RAEE SR T kB AR LA EAME T R A RS & B X 69 kA AR Lk RIE
P B F, 2t A P RAEE PR Z P RAEE N FILIEE 5 £ RSN BB B F ok 2
A RAEYE S BT X, 8 i 4 3 AR 3 AP R AE VR BEAT By SRAG S, 38 3 AR X AR 0L B AT R 3R 3 4T A By 15
IE G WS B AR HE N D-S A X BEAT AR o AL A FAHBIGERA - BT 7 ik AR ) ST A A R T R R
Mo , LR BT 04 4 M DK Sk JE A A M

KEW: RESH; HR; MWE; EHREZR

FESES, TP391 XHEIRER: A XE4HS: 1007-2276(2013)10-2853-05

Approach of conflict evidence judgment and combination based
on clustering analysis

Liu Xiliang, Chen Guiming, Li Fangxi, Zhang Qian
(Department of Equipment Management Engineering, Second Artillery Engineering University, Xi’an 710025, China)

Abstract: D -S evidence theory cannot combine highly conflict evidence and brings counterintuitive
results. In order to solve this issue, a new conflict evidence combination approach was proposed from
clustering analysis. Firstly, cosine similarity space in which evidence was regarded as space vecter was
built up, and cosine between evidence vectors was calculated to define conflict evidence detection
coefficient. Based on the space and coefficient, conflict evidence criterion was presented to judge the
conflict evidence, and the evidence was classified into similar evidence and conflict evidecne. Secondly,
conflict proportion coefficient was introduced to decide the modified method in which conflict evidence
was modified by use of the absolute similarity and all the evidence was modified by use of the relative
similarity. Finally, the modified evidence was put into D-S combination formula to combine. Application
examples prove that this new method can judge conflict evidence and combine them effectively, and
processes good classification precision, convergence speed and stability.
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Fig.1 Flow chart of evidence combination
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Tab.1 Comparison of results of all kinds of combination methods

Combination me m, Me, My, M My, Mg, Ms, My, Mz, Ma, M, Mz, M, Recognition result
methods ' e m, ms, Ms ms, Ms, Mg
m(A)=0.206 897 m(A)=0.869 565 m(A)=0.688 889 m(A)=0.688 889 m(A)=0.869 159
D-S method m(B)=0.758 621 m(B)=0 m(B)=0 m(B)=0 m(B)=0 A
m(C)=0.034 482 m(C)=0.130435 m(C)=0.311111 m(C)=0.311 111 m(C)=0.130 841
m(©®)=0 m(®)=0 m(©®)=0 m(®)=0 m(©)=0
m(A)=0.206327 m(A)=0.101256 m(A)=0.101234 m(A)=0.113012 m(A)=0.106 872
Method proposed ~ m(B)=0.757 967 m(B)=0.449372 m(B)=0.695422 m(B)=0.757 066  m(B)=0.786 213 5
by Murphy m(C)=0.035706 m(C)=0.449372 m(C)=0.203344 m(C)=0.129922 m(C)=0.106 915
m(®)=0 m(®)=0 m(®)=0 m(®)=0 m(®)=0
m(A)=0.206 315 m(A)=0.129 037 m(A)=0.200632 m(A)=0.214269  m(A)=0.147 521
Method proposed m(B)=0.757944 m(B)=0.618053 m(B)=0.771661 m(B)=0.783413 m(B)=0.852 235 B
by Deng Yong ~ m(C)=0.035741 m(C)=0.252910 m(C)=0.027607 m(C)=0.002218  m(C)=0.000 344
m(®)=0 m(®)=0 m(®)=0 m(®)=0 m(®)=0
m(A)=0.090 00 m(A)=0.090000 m(A)=0.003100 m(A)=0.000155 m(A)=0.000 047
Method proposed ~ m(B)=0.330 000 m(B)=0 m(B)=0 m(B)=0 m(B)=0 o
by Yager m(C)=0.015000 m(C)=0.013500 m(C)=0.001400 m(C)=0.000070  m(C)=0.000 007
m(©)=0.565000 m(©)=0.896500 m(®)=0.995500 m(M)=0.999775 m(@)=0.999 946
m(A)=0.235912 m(A)=0.128226 m(A)=0.138616 m(A)=0.117823  m(A)=0.123 556
Method proposed ~ m(B)=0.651744 m(B)=0.204437 m(B)=0.225843 m(B)=0.283432  m(B)=0.286 514 o
by Sun Quan m(C)=0.058537 m(C)=0.196321 m(C)=0.155712 m(C)=0.113644 m(C)=0.119 021
m(©)=0.053807 m(0)=0.471016 m(0)=0.479829 m(O)=0.465001 m(O)=0.471009
m(A)=0.252014 m(A)=0.238037 m(A)=0.264665 m(A)=0.320109  m(A)=0.333 435
Method proposed  m(B)=0.684056  m(B)=0.392 845 m(B)=0.435713 m(B)=0.429889 m(B)=0.441549 B
by Li Bicheng ~ m(C)=0.063930 m(C)=0.369118 m(C)=0.299622 m(C)=0.250002  m(C)=0.225 026
m(®)=0 m(®)=0 m(®)=0 m(®)=0 m(®)=0
m(A)=0.147029  m(A)=0.189425 m(A)=0.210822 m(A)=0.197951  m(A)=0.210 015
Method proposed ~ m(B)=0.419245 m(B)=0.308219 m(B)=0.340318 m(B)=0.468018  m(B)=0.479 963 5
by Wang Dong  m(C)=0.037314 m(C)=0.310833 m(C)=0.250424 m(C)=0.234000 m(C)=0.210 021
m(0)=0.402712 m(0)=0.191523 m(©)=0.198336 m(M)=0.100031 m(M)=0.100 001
Proposed method ~ m(A)=0.206 897 m(A)=0.212744 m(A)=0.151839  m(A)=0.09803  m(A)=0.004 827
(1) m(B)=0.758621 m(B)=0.735832 m(B)=0.838541 m(B)=0.989566 m(B)=0.995019 B
7=0.80 m(C)=0.034482 m(C)=0.051424 m(C)=0.009520 m(C)=0.000631  m(C)=0.000 154
6=0.20 m(®)=0 m(®)=0 m(®)=0 m(®)=0 m(®)=0
Proposed method  m(A)=0.206 897 m(A)=0.101146 m(A)=0.034297 m(A)=0.000619 m(A)=0.000 021
(2) m(B)=0.758621 m(B)=0.898 712 m(B)=0.957655 m(B)=0.999305 m(B)=0.999 973 B
7=0.15 m(C)=0.034482 m(C)=0.000142 m(C)=0.009520 m(C)=0.0000761 m(C)=0.000 006
6=0.30 m(©®)=0 m(®)=0 m(©®)=0 m(®)=0 m(®)=0
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