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FHBRRRE, S _+it @A+ ERPHY. BHER
R YL BB A SR BUS R KR .

HAAREKBRNARF R ERALEN — TR
. B MIRIRE A — A A KRR B K E
MRERERIRE XHERETLUTRR. AAE
ZHMAFE, ARBEREHFMLERR. X EmA—
B R E SR T R AT HE AR HERR N
FAERXMM. X METRREROTARRAS D
BB R KA RFHR A BRI
HAMRERENF AR E MR — D BEY
B, R AR B B O X o L AT e, TR
FEE TR — 4. 15 40 MR B B 45 ) A4 H X
R PE R — .

BREREARENRBEEF AR RAMIE R
K AOXFRESHEINFTRIR, E4EK,EH

W TS R R F A EGHIRERE,
EEZEMRRMETRAAKZEEE . RZS5ERAL
MAEBEE.

EBREAZFEFHS K, MERREBREAR
5% RAGABER, ANBER P RBUD, THEL X
AEMAsimiRE, BA SN EE WL ML
B AXRE —METRREBEERN X6 MR
#F A H B (Knowledge Discovery-Oriented Knowl-
edge Representation, KDOKR), - 7ZE 2/l FEH
—F 3 M T K R 4% (Knowledge Discovery-Based
Expert System, KDBES), \if X L&l fidg 0 =4~
BEREBDRERBEAR, 7T LA BHT B3 Mk
B

2 ARRATT % KDOKR
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KDOKR. T %4 H K EEEH 5 BNF {5, HAH o
CIE-=-5a KAk
KDOKR #1iRFmm A1k BNF A T -
CHIRRART S . = CHHAXT R 20 (IR BD GHEF I 6 (1R
EBRAE
CHURZERD = RD (T XM ERS |
(CHELRD .. = (BB [(CBR) | (W2 R4 | () M35 W) 2% > | ([Rl
=} 5D '
/TR XM R ERE
("XHMFELE . =R XAMRFE H) + T XA R
H#>+END
(mXHMRER) .= (FFHE
USORM IR .= GRIMER (LM
(ANE .. =RULECGRAM B Z)IFOEFEE[.GEE®E
B)J+THENGES & [ L.(BFTE 1+
(AMBRE) . .= (FHE (B
(BEER  —BE LR EMER) /HMERIS
BLERRNRESLTRIENETR;
(EMER =M [ (ML ]+
(M . .= (EWEL (FRRBEE (REBRER
(RERBLR
EMEL . .= (FFd)
(RIBRBERD .= (ZAREO N AEZARBO (HE=AK
O | B3 BB B0 | (Sigmoid BEO | (R
Sigmoid R0 |
(GRBREARY .. =GB
(RBRRAEF .. =%
CRIME) . . =RB{GILD) | GHEX £ | SRR £
o}
R < o= XARD L Lamb 1+
7 SCHLY « « =TF CRTSRSR 4) £, <CHT 4880 45> ]+ THEN
M P [ i MM PE] + WITH
(CERBD(BRFE RE
AT XA RE R ARG R
B =< XN AGRE [((ERITE
CHRERFTE) .= AN | ORIEERD | ,
GANZHE .. = HUEBEE(BESRE B A HE
o
AN HEDD .. = (CRBRNSEE R | (RN iE
AR P RERZEER |
CRAREED . . = (R RIZHED A B
AUES ARER T EERAEMINE RS
BT XCE ] AR R AR & IS B B0 £ R iR
R, INRHRAL I 43 AN P R AR E. K
FUI T BB e 4 A SCHE I B T K. S BE R R0
BRGRE B A S EAE S, 40 280 i
XREMEGEHRSERT L AN EHLH#

Py

E.
2.2 MIREEBAHE

KR XA Z A, KDOKR A 2 A % ) A1
WER, —MEERR, MR XAMAL. BN
HHEFERAAFRERTE. TRHHEANAA LH
7R G B HE 78 0 s
2.2.1 BANNERE

W XAMBRGR m &) XHW, X T4 %
W3R ; AR B4 RF, (Rule Factor) F1iEF
T Bl A LV (Language Variable), }l]

(1) HEMAESRE FSL (Fuzzy Set List) N7, iE
R R E WA B B, R R R, %A 1R A A B
B E LT &MY LVV(Language Variable Value),
LVV JBEEHE, M= S5 a0 82 B4 a
X ZfF RO(Relation Operand) RN = {2 #. &
Xt N B A Inpur, . WG HE B W A B EE
AD, (Activate Degree) it 4

1, Input, = LVV
AD , (Input ) = {O L )

v Input; £ LVV
when RO = *=",
B
AD, (Input,) = {1’ Input, 2 LVV

0, Input, = LVV
when RO = “£”.

(2) HEHER FSL AR, 8 5 R AEY
o Bu, inSOR.

@© 4 LVV BE B, i B A3 B0 44 2 — F
A, A\ > 20C.

a. MBI A Input, JpBE NS, BT 5 A4 805 B
HHH

1, BB,
AD, (Input,) = 0, HER AL

b. Y& Inpur, REFMHEE . MTBHNE.

RRMABSHEHORBEREN i HER RN
T B RN e WHT 32 HE I 44 5 BOTE AR O R
KEAMEAAXBXEKESEAARAXEKENTL
8.

mxy TR MU HA R\ >= 2007, AN
CRIENET.EMECSKEBRHAERNI5C. AR
D9 35C , W SZCHT $2 AL 44 OIS R B A K Rl [20C
+ooJMEXAL15TC ,35C 1ML KBS XAL15C,
35C ] KBEH{A (35 — 20)/(35 — 15) = 0. 75.

@Y LVV JiEFEMN, m& . b RS, et
RO, REEH = B #.

a. 2 A Input; JyHAER, W0 20T , W ZATHR
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FL SRR BT R BEEA) Inpur IAFHYEER N CF (nput), HA
AD ,(nput ;) = ppsep (Input ), CF(~ Input) =~ CF(Input).
where RO = “=", ST HEZNUE Input, .Input, .- Input, &
9 i 5T AR A Input , 3 CF (Input)

AD;C(nput ) = 1 — pps (Input,))
where RO = “#7”,
where ppsy € FSLL and FSN, = LVV,
HA upsi RARERIE FS) WIRBEHFSN, &
R R ENEMESL, I P %

b. B A Input, JE T EE AT HZ A 1 9 S
BEETFE R (D).

XFFRA L BTA RS E P AE 2 DR
95 ¢ SR AL BOE AR A

AD, = [[ AD, (Input,)>.
=]

J

2.2.2 VIR GHH

EHE XAMFESS e, JREFER &S
RN, UEREHITIHE. R4 80 4
HFENE SR RENE S E . W AT 8 FR .
ESTRBRERE” WA HESERME
SHAE P B MU I23kRE X TEm
ST M B RGHE j AMEA Output, iIFH K

iw, * AD, x LVV

Out put; = =1 —
Zw. * AD,
=1

ERFLLVV, FRE KT XHAUME; MR
MBS ERM. Sup, MConf, 35 RE &I X
AWML FEMBEEE. iTES P8 L8,
BEEE AR NESE. T LR K FE
BEETREE. HESEN L4, B8 NK: W
L6 ¥ .
2.2.3 WHMOTHERY
RRAGTEXMEFRORE MRS T IE
ok m”. MRS EEESEE RN ERR
BRI AR, BT O RS R HE B T ik
fLORARXTHENELNIEFRERTE. XA
0 37 5 BE VB AE BEOR SR A B B AU A K B
(D AT R
EXTXAMAFRENER CF(R) X
CF(R) = Sup(R) » Conf(R).
(2) HEHE G A BAEBH
APREMIEFETREAER M, I CF(KR
FE) = 0.60,FBf g F—&7 XHMMALELHER
FH—%&T MMM ATIE, ITREH R T RSB . i

CF(Input) = min{CF (Input,) ,CF (Input,) -,
CF(Input,)}.

WXt F AU Input, .Input, .- . Input,
BHR TR E A Input , X CF (nput) R
CF(Input) = max{CF (Input,) ,CF (Input;) -,

CF(Input,)}.

(3) N H R

R S
R: IF Input THEN Output CF(R) CF (Input) , |
CF (Output) = CF(R) ¥ max{0,CF (Input)}.

Xt F 4% AR, & 77 AR R1.

IF Input1 THEN Out put CF (R1)CF (Input1) f1J~
X # W R2. IF Input2 THEN Output
CF(R2)CF (Input2) W4

CF g (Output) = CF(R1) * max{0,CF (Inputl)},
CF o (Output) = CF(R2) » max{0, CF (Input2)},
RIGIFE T CF (Output) .

@© CF(Output) = CF g (Out put ) + CF g, (Out put ) —
CF g (Output) % CF g, (Output), * CF g (Output)
>0, CFg, (Output) = 0;

® CF (Out put) = CFg (Out put) + CF g, (Out put ) +
CF g (Output) * CF gz (Output), * CFg (Outputd
<< 0,CF g (Output) < 0;

® CF(Output) = CFg (Output) + CF g, (Out put) »
HAt A% oL

KDOKR iR R T EA L TIRA:

(DA RANRE AR HEB T 3%,
HEETHRRAT . SE5HE TR RELEKOR
WA B[R], KDOKR B L4 B4 o 2K B AT,

DT XHAMBRER 7 XA A
FF BURE X IR AL U 55 22 el 0 U Y R, X6 45 i A
PR BLAG B A9 3 A LU E 8 LAT™ SO 89 78 RAFA
PIMMAF EBREZXFNREASEEXRLEN
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WHE-FHEHMAUMNRLE. MEFAIES TR AIFEW
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(40 FRHE 78 o R AT A RUR BB E SR B I
FFEMEBFEERESAHBEE S AN 5 EE
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Bt BB I ZIE A IRE RSN,
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ZB.
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R E&£ RS RESTE € XA P R4 TH
R EXKRAFEAREN—-BHENARERRER .
REAGHMBITRBME S BEHAITRE. N
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3.5 MiRwE

Z3HRER TR IABE R AL FIRE
FLZEEHTARRE EERAMNOES JTR M
B

ICHL A R, ML K RF. SLW{F4 K RFS.
AN GFE S MW 4S%E N RFS_P,RFS _C.
Xt TR N4 RFS1,RFS2. fAEET AKX E:

(1) I YRF € RFS1,% RF € RFS2. W%
RFS1 C RFS2.

(2) i Y RF € RFS2,% RF € RFS1.M#

" RFS1 2D RFS2.

(3) #In3R RFS1 C RFS2 H RFS1 2 RFS2 Rt
B, MR RFS1 = RFS2.

(4) tn%® 3IRF € RFS1,%4 RF ¢ RFS2. A
JRF € RFS2, 5§ RF ¢ RFS1. | # RFS1 =+
RFS2.

Xt F#MW R1,R2,R3 B

(1) EE.WMPEH RFS P(R1) = RFS_P(R2),
RFSC(R1) = RFSC(R2)., B & Sup(Rl) >
Sup(R2),Conf(R1) = Conf(R2), MFMN R1 Fu

R2TF#HEE,BH R1 G5 R2.
(2) JU4. W RFS P(R1) = RFS P(R2),
RFSC(R2) = RFSP(R3), FRSC(R3) =

RFSC(R1), B A Sup(R1) = Max(Sup(R2),
Sup(R3)), Conf(RD) = Mar(Conf(R2).
Conf(R3)),M#H MW R1.R2.R3 ZHTFEILAE B
R2.R3 HITAHN. 2K ITA BN of LA 465111,
1B W] BERE AR HE ) (9 7T 2R 1.

(3) IWJB. 5§ RFS P(R1) & RFS_P(R2),
RFSC(R1) = RFSC(R2), H & Sup(Rl) >
Sup(R2),Conf(R1) > Conf(R2), W F MW R1.
R2 Z[EIfFfEMJE »R2 W& F R1.

(4) FJ&. % RFS P(R1) = RFS.C(R2),
RFS P(R2) = RFS.C(R1), M # R1.R2 Z R &1
FJE.FJE R AR G P g b B, AT LUFE R il
KEERAEE.

F0 00 B f e AT AL T SCHLI g T 3K B
MMA S, HFTHIEEE, N PR MEE
REFGERRAAER. A EMad P AEE
SEAEF Ml ATT 0T LA AE & W HE ) 2 51, foe K b e R 46 S
R BRE, B gl X THEMERS
FAREBARMER JIRTMNE.

4 HwHEE

A SCHR W ] FR R B T A HIRR AR
% KDOKR, BB B R E R ZH AR B—ME S
MR B3k, R B8 R R 3 ik RO R R
A BB A MR AR R B 3h KB, 7E UL AL A
FAXRGHR THIRERSE R ELMIE XL
FREOERFE BB T BB LH AR5 KD-
BES. & 2 F =R 3K 3 8 F 0 50 % B R L A EE 3
PERICRET 2B H AT AR A3, 00 R E 0 FiR
MEFERAGHREY . —EBRE LA T A
HIRIRE.

MRREELCKREME S WA RKBRA T
KREREERRAAVET. NiRERAERERW
BahFiNKEH R FE, ~HE2Z A NERRLR
EFRAAEGHRBRENELE AL H SHAIRK
IREIE 7. AR B B B th 58 8 T R B AR B
HEFEMBEBLEHP B ERY A EEER
Sirh KK E T R R G ARERE /) . A i 38
FMERXREMUIREE S Rt 28 2R L B e
B R
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A GENERALIZED KNOWLEDGE REPRESENTATION METHOD
AND ITS APPLICATION

Wu Zhenglong
(Artillery Academy, Hefei 230031)
(Institute of Intelligent Machines, Chinese Academy of Sciences, Hefei 230031)
Wang Rujing
(Institute of Intelligent Machines, Chinese Academy of Sciences, Hefei 230031)
Qiu Chaofan
(Artillery Academy, Hefei 230031)

ABSTRACT

Knowledge discovery from database (KDD) technology can be used to uncover important patterns and
knowledge embedded in data. How to use KDD technology to facilitate knowledge acquisition of expert
systems still remains difficult. From the point of view of knowledge representation, the integration between
KDD technology and expert system is discussed in this paper. A generalized knowledge representation
method is presented. Based on knowledge modeling, the method is effective to represent a variety of
knowledge including associations, classification, sequential pattern, neural network, case-based reasoning,
etc. KDD technology is integrated into this method so that automatic knowledge acquisition becomes possible,
A new framework of expert system is proposed then. Integrating KDD technology into expert system at

three levels; semantics level, mechanism level and interface level, this new expert system can acquire

knowledge from data effectively.

Key Words Expert System. Knowledge Representation, Knowledge Discovery from Database, Integration
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