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Crime-related evidence reasoning model based on information fusion
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Abstract: For the situations that it’s difficult to deal with the conflicting evidences in traditional criminal cases, a
conflicting evidences fusion processing method based on evidence credibility and grey incidence is proposed. Based
on the degree of grey incidence on similarity perspective as a link between evidences, a combination of evidences that
changes the source of evidences is used to measure the closeness between the various evidence sources. Considering the
credibility of evidences, a new weight determination method is proposed based on the closeness of evidences. Taking the
credibility of the evidence as the weight, the weighted average of the basic probability assignment function of the evidence
participating in the fusion is used to make the evidence fusion convergence faster and improve the fusion effect. Finally,
through the case of a theft crime in a city of Anhui province, the evidence reasoning method based on information fusion
is used to deal with the conflicting evidences in the case, which reflects the rationality and effectiveness of the proposed
method.

Keywords: evidence theory; information fusion; grey incidence; crime reasoning; conflicting evidences; credibility
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SN ALBLC =N (RIFFHRIELE 2 = {A,B,C}). %
RIS AR IR 5 I AR AL AR LA SR AR U AN
Bff 78 AR AIE, 22 XHIE IE 1] B FLA IR B 1 456 55 pE 2
filh b, %F AL By C = A\ 43 BRI, 73 1 5 Al 2 F 48 45
Hmi mas mg~ ma~ ms(BIBPA). H i mq AIEAGE
F,mo ABHE NBRIE, ms N E R % E =W, mg AL
FR BT N LI BEAR, s 9 58 2 I A 3 1) AR
AR A, BARGER 1R,
FT1 IEEIEREE AR R IRIES R

BESEN  my mao ms my ms
A 0.5 0 0.55 0.55 0.55
B 0.2 0.9 0.1 0.1 0.1
C 0.3 0.1 0.35 0.35 0.35

AR AR B 1) S AT EHE my ~ ms, HEU(3)
73 T R IR SR K AR B B e (4,5 = 1,2,
-, 5), Ble;; TR A 28R B I FE A6 B D; JIEHE A1
LA 71 52 LR A, R X (4) AT A5 4R AH AL 2 RE Ry
COM = [Com(m;, m;)|sx5 =
1 0.4255 0.8696 0.8696 0.8696

0.4255 1 0.4000 0.4000 0.4000
0.8696 0.4000 1 1 1
0.8696 0.4000 1 1 1
0.8696 0.4000 1 1 1

H1 3 (5) AT A UE 98 B SCRF B 23 33 A Sup(my) =
3.0343,Sup(my) = 1.6255,Sup(ms) = 2.8255,
Sup(my4) = 3.269 6, Sup(ms) = 3.2696.

1 2 (6) 7T 434 45 m; B AT 45 BE 53 5l A Cel(my )
= 0.2163,Cfl(mg) = 0.1159,Cfl(ms) = 0.2015,
Cfl(my) = 0.233 1, Cfl(ms) = 0.233 1.

F AT AF BE CHL(my ) TE I RCE, 130 (7) W 2 it &
(FIIE 4 BPA HEAT DAL 3, 13 2 mar(A) = 0.4754,
mag(B) = 0.2144,map(C) = 0.3102. i 15 2k
55 SR B FTL TR S ), = 1,2, 5. ff
D-SIE 45 G Fl I U fil A5 3K 6 A P 347 5 3T HIE 45 m
mb, -+ i, B 15 B HE A 73 T B BPA, AT A Wy
HAT BORA] e 2 A0 R ke N A

N T AL b 45 B B AT E M, 43 R FH SR 12,
17,19, 24, 251 I 7 ¥E R it S 803047 43 17, BT A5 %F L
S5 RN 2 PR,
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Fz2 FRMEEFEIEEMEERIE
A ) my, Mo, M3 My, Mo, M3, My mi, Mg, M3, My, M3 st 7
m(A) =0 m(A) =0 m(A) =0
D-s' m(B) = 0.6316 m(B) = 0.328 8 m(B) = 0.1228 C
m(C) = 0.3684 m(C) = 0.6712 m(C) = 0.8772
m(A) =0 m(A) =0 m(A) =0
Vaser® m(B) = 0.018 m(B) = 0.0018 m(B) = 0.000 18
aget m(C) = 0.0105 m(C) = 1.003 68 m(C) = 0.001 29 §2
m(£2) = 0.9715 m(£2) = 0.994 52 m(£2) = 0.99853
m(A) = 0.3500 m(A) = 0.6027 m(A) = 0.7958
SCHR[19] m(B) = 0.5224 m(B) = 0.2627 m(B) = 0.093 2 A
m(C) = 0.1276 m(C) = 0.1346 m(C) = 0.1110
m(A) = 0.5018 m(A) = 0.6889 m(A) = 0.7942
. m(B) = 0.148 1 m(B) = 0.0622 m(B) = 0.018 0
R 251 m(C) = 0.265 2 m(C) = 0.2442 m(C) = 0.1870 A
m(£2) = 0.0849 m(£2) = 0.0048 m(£2) = 0.0008
m(A) = 0.6289 m(A) = 0.744 4 m(A) = 0.8213
SCHR[17] m(B) = 0.1013 m(B) = 0.0358 m(B) = 0.0118 A
m(C) = 0.269 8 m(C) = 0.2198 m(C) = 0.1669
m(A) = 0.5249 m(A) = 0.7700 m(A) = 0.8796
AT m(B) = 0.3098 m(B) = 0.0771 m(B) = 0.016 4 A

m(C) = 0.165 2

m(C) = 0.1528

m(C) = 0.1040

MFE 2 1T LUF Hi: D-S @A LA Yager fi 50 0)
XTHRSE N A PRl A 25 R AR 2402 0, B AR 5 FLAH 1.
T D-S fili & HE 0] 5 B B BR B, ASIE A 0 i SIE 4
BEAT A Yager B B2 AR 7E D-S BUI (1 B fitkh b2k 4T
TBIEAHHLAG 28T h s BT 5 KT
UEHE I R AR FE, AN e 2804k B i SAIE A, DR b 7 2
HF BT EE R 1 5E S W 45 . Murphy!' (17735132
Ji i AR T DAHEWT A0 SR R SE N AL H AR 2 (130
MG B, 1Z T IEAENCER B B 5 AN UEHE I B, 4 R
EL 3577 W b 15U H AU SR ik SBE N A, HIL T B BUK,
FH B QISR S 2%, STk [25] RSk [17] 5393
FIH 20 4 5 5 R AR IE R AT 8 IERSE T H &
B AR BUAS T bG48 T T R R R, B AR AE
2 BB 4/ UEHE I, A0 AR PR TE 1 00 B0 AU 5F Sk BE N A,
B T BN BB ARS8 5 % TR BN 2
V) P S B A AN o S, 2 FH K 8 O B JELARLRITHIE % 32
FE 7715, BARTEYSCAE 21 58 3 AN UF 48 B, J0 58 e e A\
AW TEHER N m(A) = 0.5249, % RIS AR T STk
2511 m(A) = 0.501 8, (H AW THR[17] I m(A) =
0.628 9. {H I % = & uEHE 1) 30, H bR m) PRig i 8t
B e AL R IR BE N AL TE S 2R A H AR AR 1, A
FIr BEHER S R B m(A) = 0.879 6, /KRB T K (B 5Bk
D8 )5 73 RO, LSt ) DRI B i A O
LRSI
4 4 ®

TE SERR R AR HE 1045 B R A8, T2 8 A
NELE RIS AR 22 TR 2R (M RE ), 4 55 R AR B

UEHE AT AT A AEBOR B3 5%, 3 IS i) A R4 7 K R H
XL SRR O B L A SCHED-SUER IR DL A 2
BE R LA b 32 7 —Fh e & AK€ DRI B
BVIMBLIESE G BT V25, 1% 715 T LA 0 Ak BE e S AIE
8, H S B2 A b, A5045 m aef SRUE 4 k& 5 SR B
Al AE A B S PRARE 247 S 1 45 SR H R B, AR S
J5 V5 BRI 1 A 3 e SUE 4, 2 i UE A 4L 1 ]
PEFIG B, Ayt ox A HL 22 4 A3 i) S B ) R A B 42
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