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Abstract; The developments and problems of evidence reasoning are discussed in this article. Evidence reasoning is com-

pared with Bayesian reasoning, fuzzy logic, rule-based reasoning and random set theory. Improvement of evidence reasoning and

its extension to probability and fuzzy set are introduced. It is found that evidence theory has many applications. Finally, its direc-

tion of further development is proposed.
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1 5| (Introduction)
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B AT RBE I B 7 3 5k A4 38R B B, W AT 18
BB AR T MRRBE MG R RSB S S RUE T
ik GEFXK, L Goodman A E WM R ERR T EREALN
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W EHRREE BB AR BTN RES, R
it BEEN RS b s T A e
&U-10] BAR G RO A & B B0 A EIE R R
PHEEMERR BUAAEFENREZIARTHER.
VEIE HER A G B B B R &5 & HA 7 B gk 4t , 46
JEHET BIRE RS BRI, AN {UAT DA g T ok S B A S G
BiER,MERELERIET — BRI SIESE . £ H
FH, ERRGEMBPIERMAERF R R L FIEFEEE, 3
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B b ety B A B 75 26 SRR , LR IE 388 8 7 [ A P R B A5
ABTA BT — Lo gy i U550 R BF SR £ WIs)
240 SO B A 4 THT T R 40 M 2555 24 AT I I b T R T 10
Hit 5 ARHR, DE IR EE— SRS

2 EAXRIBIL K MFE(Basic concepts and interpretation)
2.1 Dempster-Shafer ¥ ( Dempster-Shafer theory)
JEE TR 1 Dempster 75 1967 sE B #U4R H 1, £

BRI TR TR, Sk Shafer 7E 1976 4 i

I3 ELJB B 4% #e 300, B i X #R 4 Dempster-Shafer #35; .
LS , Smets 32 Hi — AT {53 15 (E LA (TBM) , 3 T — 4
20 T 18 o 2 A A T R s (2002

EEHE R S ES 0 LHER,0 RN
FHELS, 3 E M RIVEOR B O M B R R, E K
5 XH A 5 AR 4 9K B B (bba)m:R — [0,1], WA
D1im(A) 14 C 8} = 1,m(0) = 0,m(A) FRIEH L
A REWNBE AT T ANETE WRANONT
£,H m(4) > 0, A RiEHRMETT, A &L ESTR
W% IR U3 4K (A, m(A)) 4LRHY , A FRE 42 4k 7T 1)
FX R LR =N RS, BB 15 R Bel, E B E P, A
%&ﬁ q:

Bel(4) = >, {m(B) | B C 4,B = 0}, (1)
pi(4) = {m(B) | AB = @}, (2
q(4) = D)im(B) 1 Ac B C 6l. 3)

BRFRB Bel(A) RREHATHE A WIHBE. AR
PI(A) FRABT AR A R . A B o(4) BEHBHS
SABRTRARALEER, e & AR E . YL_E =4 mEcR A
{EITHE TR BB AT LA Mobius AREATFH, [Bel(4),Pl(4)]
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¥ IR 4B A B (X R, RS IE IR AR e R

BEPHRIESR 6 YR AR MERA B, HET
SRR AR B (i = 1,2, n3j = 1,2,) 45 IREHS B H
my F m,, % 8 Dempster HLN4H 5 .

my @ my(C) = K™ 2 mi(A)m(B) | 4, N B = Cf,

ml@mz(g)zo. )
K= 2im(4)my(B) | 4 N B; % 0} ‘ (5)

A EF.
LOAE b TRURT S A5 AT 45 YR 15 B 397 4E $2 4% , R B T DA 45
0 B R
2.2 BERFEREHATMEERE(Two interpretations of belief func-
tion)
MHEEEET N EERR, ANERMEE 2 -2
URT Dempster A%, AN B (5B EM RN TR, HE
RECRMERM LA, RHE IR A LRy =4
BT T B BEMEBE R WSS, 540, M
Smets 2 AR M5 F Nk B {5 B B 3 R IE I8 , #0482 K
B BHCR M ST 0 FI A% 538 17 1145 200 00 3 28 o 2 43 o
# EHREFITR, © RS BRI TR, A
W7 5 HLUCR BRI, ) IS 7840 H 22 I U0 4 8135 B0 0 1k
TETEBE R AT R, E 5 AW BB E 2 H ik ET5h
M RRARAT, AR EZ W AR R Bel (4) < P(4) < PI(A)
RMERFRZ 5 Bel HIZE B 0L, TS 25 — K v 09 S
FEH— RGN, WA M2 RS BANEE SN
SR, Yao 32 FIHLIE 52 B0 BB MR T B A5 B 8, R 4
T 1 TR R 4R 16 310 0 K R B SR A . XK A A0 s I 0
AR RBRRAEIRIE R T ) TR TR
2.3 £& k% (Comprehensive comparison)
TERGAEHETE o, bR T UE 3% 9 B8 A 00 i 7 28 AR
R TR EE RS, B2 REEE
D S i ROR R A DU A B A ST B R IE R HE B
5 A R 2 M2 P B T 2.2 TR 2 A,
I 9 45 T0 O B Tn S B, B A R BOR 0 BB B S R A
,B0; Bel(4) = P(A) = PI(A). (BRIEHMEE S M 274
HPXHREEEN, 5%, BERBZ—MERER S —T
B4 T Bt , 8 0 00— JC BT 60 ) 5 U0 oA 45 T 6, T E 4R
HEHA m(0) = 1RR—LHH, A m(a) = m(b) REFRE
FTRE s HOR IR B R A T R R AT B A R E W
BER S, IBATMBALL 1 - S HRERRESHEA WK,
BAETESEA JE B 15 00T (0 AR B0, 7T JIF 4 4 380 Y 2 W1 e
BE m(4) + m(A) < L,RAERA m(0) 7 WBREH,
B MRERE - RERY EERRE - EATR
R X EEENER D R S REARY
TR R BB WO T A5 50 Lok ST B T RE 0 ) T, M OF
B T A B8 651 24 D T I g

T2 B e L2 ) P 45 A6 2 2 (250 JEAT T RE A0 A
w: U~ [0,1] MR A, AT 8B 140 15 T DL B 15 SR BN TE
Rip(w) = 2)1m(4,) 1w € 4, |, o 4, REHHEA A
O FIER , AT IE ML AR 4 7 D) A o A 1 AR AR IR m(Aaj
=g -, =a >a > > > 01%) . Smets ¥ 3iF B AT
BEPE RS Poss( - ) B — B B %7, 2 4}, Romer FT Kandel
S T BEERR T IR HE R AT B4 A FE F o B BE DL AR B
BB RBE LR (), (7). BRTT B A 5 E
RRBE SR 2L, BRENASEBAR, HERR
AN UESE A, AT B B R I g R R B MR AR SR TUAR
BRI R A b R A IR, T B RO b A
LR AR TN

Bel(A) = J[Necc(A)dP(w), (6)
PI(4) = [Poss(4)dP(w), (7
He Poss(A) = suprr(w),

Necc(A4) = infr{w), w € A.

FE T MU0 iyt 2R A R AT e M B T (CR) 9
E,RERRERFEHNFEZ — MWEE N DR A BT
SMABTFT (S, TRAMREUKWTFE) HEMHFREL, Good-
man % A AT IR ARG I BB — 2 R . BRI T R
e SR B RE LRAHERR , BHREEIIMETH
P Hi8 , Mahler 78 H B A TR 4B B AR 2

FENLEEIS R— A — eI IR I S I E S &
VIR B R T e W LS T R
WHR T BEHLE IS, Mahler 1B 15— 2%, 42 1 —
FBLEA) DL SR E D . DASH A 5 O IETR By * B, RAFRE S 4
ET MU E,, Ey BN K JG 4070, 55 0L M35 80 ) 3
BREER, R NS5 BB iR 5 BT AR A

LR L PR VRIS DLt B OMB A BT
HUIUF 4 28 BENLEEFE I B AR, (78 & 111 70 DAE B 45 & B
KA, TR 3 0 % FR 4R RAT LAY, B B HE— 25 B
R
3 IEEHEEA S H R (New developments of evi-

dential reasoning)

3.1 EBiLH0#E (Tmprovement of theory)

FATHITE Dempster HLIU7E 4 A E47 whFe i, 025 8 2
AMEALARIRME (m(4) m(B;) | AB; = 0) % W4y B4 Wik
PEAFCHETT, XFDH A A — R BRBG . o0 IEE 10 B 13
WD 3 SR A ) B 5T 30 Yager 32 i 2 F 26
UEHE AL A ALY B 45 2 AR IRIE A A R R R B
1 B TIE S , 330 RE AR TEE 4 1% B B 4R 98 . 55 41, Dempster
LA TR B 5 IS SR, Wu 522 5 5 U TIER R B
AR R B — RIIBEA, HE Dempster #10 # ) 8] — M 4
7, B8 — 2 B A 456 B =, Guan #1 Bell 4 IE 4
HETR ) 24 b4 1 2% 00 1 B AT 047 s e R T A E
PIAER MR A . B8, 5 IE 38 X 2518 8 1% 3wk
BRMEEMREEAGERBELZPFEENMEL, Xu M

(3
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Smets 4 i AR UIE 95 HE 22 R ) 7 9 005) — b B4R 4545
WHREE oBel(A) 7k, = (8); 73 —Fp 2 Al FE 4 42 14
BEBENAN TS, X)), X hik— B ERIMTEEF
BRMCE RGN TH.
8;Bel(x) = Bel(x) - Bel"i(x), (8)
AI(B;) = I(Bel) — I(Bel "),

I(Bel) =~ >logg(a),a € B.
3.2 EEEEAMEEIR T (Extend the evidential theory to
probability)

BB AHMIEEEEECHFLSTR, HEHEBRW
SN BEEER T SEBUY Yen UK IFHE 30 HE S 4 %
Y BRI 6) SR 48 I A F A R 3R, il Zadeh HORLIE B ¥ 2
METL, XEX P EUEFEREBERME, 2(4) =
Dilp(ate)ple)se € [el A€ G(e)]], Hoh Gle) WhLHE
BOHR, BN =458, e RAFEIBIK, #H
Dempster B4 & , B 5 % 46 AR M {4, Guan 2 A=
BHN—AB R Spies BAL T KA F R B HBENLE N
KR IHFIALKEBIE RS,

9)

DM 48R .
Bel,(C) = Bel(| [[¢ 1 BD{Bel([ [[ €1 B]) +
1-Bel(| [[c1 B, (10)
BEPMLEESMET .
Bel;(C) = K' > {m(4) 14 € [C 1 B,
K=1->im(A)14€ [0 B]}. (11)

L4 AP IESE R O M AR BT, AR B 2 A I B 5 R T
H Jeffery 21242 HI 45 R . 1996 4F Mahler 7 FI B DL £ 3 16
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‘EMA Dempster &M, =X (12), FA &% R ERE A
TR B & — 3%, B TE R K0 — R IE R
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Dempster AL 25 5 . 55 41, 4% {:F 908 # 38 6 75 4 i E 2 2
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2, HL Smets B ST B0 “WE MRSt 2 2 B — R Bk 1B 0.
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(©)
3.3 EfEAEIEHE 24K (Extend the evidential theory
to fuzzy set)

R = R A, Smets BEEE H) TR B(E B H
FORE AR 27T i VRN 3 140 10 408 0 % 36 2R 08 06 0 2 20 2
AT, 18

Bel(4) = ZBCAm(B)minxeApA(x). (13)
B, Yen FISMEHLR 6 77 4 10 45 08 300 25 10 15 06 00 1)
RBP4, BT

Bel(4) = >3 m(B) D] (a; - a;)infe 4 pp(%),

(14)
FEEA AR R A A Y (BB 1 2 92 Mahler 232, b T
B E BT SR 430 (CDS) #e 7 BRI 4 , T BN 4 P4RE
$EHEF (FCDS) ) 4t ) B8 76 55 26 7 T 3R 4 T Yen IR Y
AR, 40 Mobius 25 i % Hi 4 . Romer $2 Hi B — O34, 1
B R R B M B M B LA B =) 5T 6k
WSS, BIHERNRTR(6),7), X FHBEEE
IR B T ke
4 IERIEIER R A (Application of evidential theory)
W TIE 9% HE B 8 1O R, S I P AL R SR R ) TIE 4
MR BN AT BB A L KRG, 1 52 3 4 58
ERSHE O A BIRRMA N —FFEAR, TOEE
ForEte- 2l EEE S EA B AR R R K
ARG 5 55 40T, U4 2 A b L oP O R B R A
W R AR B s 5] g ) (215657 e s
7 ) I 4 TR A A A 0 1558 | B A R AR AR
TEAREH A TR B R FI0T, Xu % A IF 52 38 47 o
HOWIO- % Z RGRIEBBILN S — N HH, EFE
GRIBY AL, FUHHUAET  Lin % AM Yen MR L&
W i) BNE 95 £ 48 p A (SS), IATT B 13 BE T LA MAAEE 8 5 3
REZRA% B BB B BIAEZE 52 IR . by T 4 #3040 ) 30
W, N E BB — B RBUBELHHRNB LR R
45166~ 681 JIF 448 3 5K A R W0 2 10 R 5 ) B i (00)

CIXEERATLL R R AN R R AR R B

S, AT BRI T A8 41 F B BR s s B a4 (700 4
5 E{EIEIE7FFERY A B (Some problems on evidential
reasoning )

IEEREER A —+ILE, BERETEEL LR
R, —BERAY TR, TEEENRENT,

HEFEHE B R AN W 58 1) LAY R S F B 4RBE (B R, T
RAFTE— S (RIS L2 A 00 A 3 I 4 o 28 5 B R i
LT -7 B 56T S R B, m(a) = 0.9,
my(b) = 0.1H my(b) = 0.1,my(¢) = 0.9, (HF a,b,c &
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R 0.1 B R AT F 1, X BARA A T Yager 4 =7
fRYITIE T — B A R B S SR IMA m(0) . =
RIRE m(0) > 0 FRFRIERE P2, HE X Bk IR T
HETR 0 8 PR, DA T 48 SR b 90 . = R SO R B 0 4 56
FAERRE A R IR R H A &0+ 5 retgsm6]
Dempster £ & %1 M Z 5R BE 4% 2 4% 14 2 <7 #9 , T EL B R 9 5
HEZR AR LRI A AR B AR R, AR G 4R MO B A IR R B
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EETBRIE” B U BB RS, R ERET R x—
R SE LT, I Tenceux 2 H T i 32 HE 58 1 ¥
ZM 4T ET) ;5 A B A B0 B T A 7 B, Mahler 42 1) 9 4
B — BB B BE B AP R, T LA 9 M B 42 T B S A48
ZRA R BB T P4 X A2 T R (8) M T [ R b
HEHE , AR B AR A6 (9) th AT LA SR80 E 0 iF R 4
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