D000 http://www.cqvip.com|

HEHRL2E 2007Vol. 34No. 5

ETF RFCA pE S HHUEHE A X

HEX KEE HER B K
(A RFBERA%GERAGEREFR K 410073)

B B AXLZE4AT FCA@RSAAMET IEEREFEHXMEZ A GAAME A, S ERZR,
T FCATHFMAL AR L, TAT RFCA e Aamt ot Bk, B RH A BT HRATITH,

%42 FCA,Rough Set,RFCA, 44840 E

A RFCA-based Approach for Concept Similarity Computation

CAO ZeWen LU Chang-Hui ZHANG Wei-Ming DENG Su
(College of Information System & Management, NUDT, Changsha 410073)

Abstract In order to solve the problem the FCA-based concept similarity computational model can't compute similarity

of two informal concepts, rough set theory is then introduced, the definition of equivalence relation of concept lattice is

given, a novel similarity measure method based on rough set and formal concept analysis (RFCA) is proposed. The ex-

ample proves the method is feasible.
Keywords FCA, Rough set, RFCA, Concept similarity

1 5|8

BEE AR AR E , I i P 7t M A UK 18] i EL4R1E 2
BR—RFR RGN, A gt RE R AT Hh g v ik S 4 )
R, R R B IR) S A 4 i B A =2 (] B A 6 (RS %
OB, BA U B #E 2 R Ok RIS — B — A TR
B, AR AIAG S AR ERLAEEIE AREE
FHBARERY,

A RTHEAIE S BENXRANES. RS
SRR, XRBSEMRR. Bk, SRS 00N
RITERA SR CUE , 8 RIS ARRUERE . AL
BERTFEANRER , AKX S Z M — 2 mBst
KRR,

HETE &R TSRS &R, WL EATL
B e B - S R s AR 4R A TG UG AR S
AIE MBI FH Shepard BE, ERETHELSFMW. &
0] LU —2 4R : JUE] (Geometric) #E R  #5# (Transforma-
tional )45 Y | 4%54F (Featura) B K . 3t F 45 ¥ (alignment-based)
MRS, JUEIERIRTE n 4825 M1THE SCARAFE [0 B 2 [R] £
BEROR AL S Z MM MR . R K
EEH N 5 — N LT B E RS SBOR K LS Z R A
IRRE . Biin,DNA 3| ACCG BERE#H B, ACGA, FEMK
BB, MIEERE S B AR S M BEEH
WIS Z A AR BE , e — A S B 7 & Tversky 2K
H,Z KIS, Rodriguez fil Egenhofer 7 Tversky % ) SRl
BRI T A F AR E SRR E R A A S U
BRI, {H /& Rodriguez il Egenhofer SR {R 5145 4b {8 FiI 4
FRFAE 7R IRV AFAIE B B0 1 O I R S AR DU B ER A 5
BEZ HMEHXR, B SHUE T E S RERE

AR BRBFES(60172012) RS A FBT 4 B B (51421020904KG01), WiFE 3L

RRESE.

AE.

7E Rodriguez 1 Egenhofer # 5 f{) 288 I , Souza F1 Davis
W S5 (Formal Concept Analysis, FCA) Bt 5| AZ]
Ak S R T FCA MBS P I &R, L)
EABMEHATATHATRENMECE TR RKE, &5
TSR AERRS,

{BR, % F FCA WM TR R EETHR A
X Z B AL X F B R E 2P IR A 8ES R
ZRIARUE T AR ICREN J1. A RITHOERE R EISTIA
3| FCA 1, & Hh 3 THUBETE 2888 5 #7 (Rough Formal Con-
cept Analysis, RFCA) I #ESHBLEE THE AL, 7T LI S i
PR Z A AR DL BE T B ) R

A SCH B B FCA SHBEREBNELRES, RE
SrHTETF FCA MBS TR B RAENRE, A1 T
FCA &t XA M E L, B 1 THT RFCA S48l
BV RRRY, 5 T R RS

2 BABMIBLH FCA S5HAREKEREIE RS

2.1 EXER. KA/ E

D, S TEE AR R AN B 4 BT
FEREART, ETNSSIWXHEXER, EE R Wille
T 1982 FEH iR TR A ST EIRS , TER A5
XS,

EX 1 —PIERXY 8 (Formal Context) B— =704
K=(O,A,R), KF O BXMEMES ARRBHENES RE
O MA ZHEM— TR, B,RCEOXA,

—MNMMIERET R - MEEERRER . BN E—
FR— ¥R, 8—FR—1EE. Felim FIWZEXLR
z, MRRNR g RFREHEm.

BISE, L4, TR ARFL REX
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EX2 MHPAHREESECO,RITENE ={me
A|V g€O, gRm}; M F— AN BHES ICA,RNEX T =
{g€O| Y me&I,gRm)},

EX3 ERERO,AR H—4F AH# & (Formal
Concep) £ (E, D, E€O,I€A AR E=If11 =E,
RAFK E REAMEE, DRSNE, [ BIEREE(E, DA
. ROARERERERO,ARHIALRBENE

&

A&, DIE XEWRE ERILEHA I PHFR
HRFAENRHBNES, | RERNREE THRAMNSRIEE
KITERIEMES. EMT RHEXURARE =IMT =
E,{#78 Efl I Z/a8 L Galois EEMNFELAABATHE.

EX 4 MRENESES HEH—AZTXRER T
ERITEK ,5,2€ H, 8 R TFIZNHE RLENFHE R B

—MRFXR (EREERIE
(1)xRx (BR)
(2)zRy H yRx=>zx=y (BL3HFR)
(3)xRy H yRz=>zR=z &)

MFREXREREBMNEFFERAFS<KERGIF
R, FERAKS2REFR) , NMF <y MH z#y, WRITE
<y, BHEROEE <y B2 MNFRETF ", WFE
(H, O ANMERF x4, ehH— M H5EXEHM
— MR R R<HE.

EX5 ﬂﬂ% Xi=(E, ) X, =(E,, Iz)%ﬂ/l\%ﬁ
HRAWNMEAR S, ME ECE . LCL,RARNHF X,
2 X, BFHE2 (subconcept) , Xz & X1 AYHE#E & (supercon-
cept) , H3oHE Xo <X, BU(E , D <UE; [, RR<EEX
RS LR (RERHRIE .

H—EHEEABEURFENRFEXR B AR
BN BY N ENMEEHNE B ESERRFEHE—R
BT (meet, 01 T 87 M — M — B /DB #EE
(join, Y F#FY) .

WP H, <O LB BA R R R — R 3 e BE
EAT N i

EX6 FEAER H=(0,A,R) , FEE—H—1
WFEEH, <) 520N, H LR RFEFE— 1 E—HTH
RA—/ME— LB, X MR PR E R RSB ES
# (concept lattice) it HR(O,A,R) .

EFHEH1 #HEBEROARE—AZEKE HIEEERE
ATEE, LD THAANNLRERV SN TFRFR:

ACE,I)=(NE,,(UL))

V(E,L)=CUE) ,NL)
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EXT MEABERP—-ANTEAEERHETRNT
WA, MFREIT R BEA AT 8 F (meet-irreducible) JTGEK .
MEER TN TEARERHLETEN LHR, WHKZK
FTEEAT Y LA (oin-irreducible) JTTH .

A-THERMFTEH BRI TREEREATA L,
THATE, WERKSHEP, MBLER L RE - FHHE,
MZTRBATL LHR; IR T RE—&3HE, Wizt
ERATATHA.

2.2 MEREEREHN

B RERH U LWEWNXFE R 8 R HHREME
B, iE A RSUXU. U iE 5 RESMERR KT
EHEABH 2 r={y€Ul(x,y) ER), [x R (z€U) K&
MRS E LEE. ﬁIyU[x]R wAER ' LE, FWNR4
U/R ¥R o — REFE I E LENL2E, BN oU/R) . &
XCU, B X¢s(U/R) , MFR AR E LI o

HEU/R={[zk|z€DREBEMXFE R KL U k1T
RAFBHENRNES. B2 XCU,EFU/RPITE
KRR Fk X, R—E T, EEETURAXT X
B— TR EERRAE X, X PR ERSHIE,

EX 8 WREWHU LMENXR, NRE XU,
(RX ,RX)O#H7E Pawlak i (25 6] (U, R) b 9 — MR IE
oL, Hep

RX={z€U|[zh&X}

RX={z€U|[z]e N X#$}

RX RX #3I#NR T IEMMR B LEM . &HRX#R
X, JUFR X R MEBESE; &0 X AR o[ ENE,

PA bR 2 il Pawlak B T AR EESD,

3 &F FCA pUESELE T HaE

HRT, FCABARE RN FHELE . RETRGR
BREDREAR FESHSELERY, A FES
BA AL B R T FCA BiAR B S & 2 8] 4938 A
B. BESHFER B A RGHENERTR, DUy E
R AR s S AFTA B TR S A BT R, IR
R EWAT ATHA TR BB T EAIKE, HER
A& 8] B3 SCHBLEE

3.1 BIEAWRSHEEHERE

TS (12 4 P A A4k A2 7= T &K (Factory) 5
ZE#/AF] (Carrier) Frgt 37 (93238 T. B Transportation 24k K-
Wi, IR T FCA M SHUE B .

Carie

Mod

Factory Transportation —pattribute

psubclass

iWeight | |CargoCanierl IBuyerl | Price |

Bl AP RE5ERARAPETRARE R BRI

#HEC (8118 B4tk Carrier fl Factory E#)5 # L R4
BT, % 1 FiR. REOTIRINE, 5558 #.
MR- REEE— R, WEMR S BHH3 XA EL
¥ E“X”, Factory 4k 3t R B FRATFRHE A, Carrier 25
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£, FEEBRSHE SR LR RUREE R BRE A
BERAS AR, B, X% A CargoCarrier T £S5
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.
IR AR R 11-9-7-3-0, H Xt R A CargoCarrier A
% B1E truck.motorVehicle, vehicle, transport F artifact,

%1 A4k Carrier #o Factory #8564 LEX KRG HBIXF T

transport | driver I person l vehicle l carl truck I motorVehicle buyerlowner] price | goods‘ artifact
A transportation X X
A vehicle X X X X X X
A buyer X X
A price X
A truck X X X X X
A cargo carrier X X X X X
A goods X X X X X X
B transpor X X
B cars X X X X X X X X
B trucks X X X X X X X
B driver X X
B owner X X
B price X

B2 5 1XMENEXFRE Hasse B

3.2 ETHESETHEHSZEEUE

BB PRITR GO U RATATHATESAT
ATHALR, HPULYTHATET AT R ETEER,
HEEU, EMTIABRA S HINFNER. HE. A
AATHATERBEHREWTLFTN . Rk, Souza 1 Da-
vis 7E Rodriguez #1 Egenhofer & 1FAH {UE SR 08 |, ¥
MRENAIFHEEBR R AW ATAYTHATESE, B
T—AEF FCA MM B,

Sim(a,0)= V)]
T eV [HFelasd) [(a—0) N | FH(1—ala,b)) | (b—a) " |

2

HPG@VoOERTEERES o o HEBR, @GV ER
EAEE c FHo W EBRAHWARFHATATHATEE.
(@O "ERFEa P AEOPHATATHATEE; (b—
ANERIE O P ATE a PHRIAAATHATLERE. ola,)=
0. 5, gk RT3, 25 A0S A0 AH oL BE T AR AL b, AHDLEE B X
FREG, BINR o 56 Hiftl, W b 5« BAFRENAHDE.

B, BREHEE RS a=12 f b=14 HHPE
5 b MR HE A vehicle #1 B trucks,

(aVB)"={2,3,7)

a—0"={1,2,3,4,7}—1{2,3,6,7,9,11} ={1,4}

b—a)*={2,3,6,7,9,11}—{1,2,3,4,7}=1(6,9,11}

=0. 545

. _ 3
Sim(a,b) =310 5% 270.5%3

H I, 484 A vehicle 5 B trucks FiE AN 0. 545,

3.3 EES

ETF FCA WA fkuist &+ R B &5t 2 E
BIAIRLEE, IR R A (E, AR . ECG,ACM, HE =
AA=E, FERXEE KG.MDPLEEEE(E A K
1 ECG,ACM,HAW R &4 .E =A,A =E, A %S
RRE—ATHRBES, 75 Hassse Bl E8A X RIS S, LA
AHATHRATLER. HEXRESZMWHLERSEERE
RAANRD , HHRIGIAREREL .

4 ET RFCA H‘Jt&ﬁ*ﬁﬁ&i+§7ﬁ£

4.1 FCAh&MXE

HEREFER KGM, DT, UBEXR ITfREXRM
BYERENE,

MREMA . W gl={mEM|gImn} AR ¢ BAWHTE
BHMES EX—1"REG EWXR:21Rg, HHAY
al=gl, X8 g,5.€G, G/'RERREGCRENFTAESE
MEMES . G/R WEMLBEHRIEEALE (elementary sets) ,
AT PR B A SR B H B PR AE B — 1T € X (definable) 8 ,

BHEEMK. S Im={g€EG|gIm) R m WHKTE
MHRUER EX—TREG EHERWT :muRm, % HAL
% Imy = Imy . 3X B m1,m, € M,M/R %R R EM B3 KB
HEMRWES.
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in, %t ¥ carrier-factory 5 i A AN E R T HE K
(GM, D ,G/I={{A price, B price}, { A transportation, B
transportation} ,{ A buyer},{B owner},{ B driver},{A vehi-
cle}s{Bcars},{B trucks},{A goods},{ A truck ,A cargo car-
rier}}s M/1 = {{ price}, { person}, { transport, artifact},
{buyer}, { owner}, {driver}, { vehicle}, { motorvehicle},
{truck) ,{goods},{car}},

4.2 ARESzEgAUEITEER

B FE 7 FCA g L T M2, XHS AT DU RS 1Y
A2 XA, BT Lo R w2 v B SUBEE AR B UK

EX 9 HE—MERFR KG,M,D LR (E, A K
H#EE,ECG,ACM, #(E,A)R—NERAME, MFKE,
A) ROTE B, BNAART E LS. MBS HERE
AHEERMBERMYR.

EX 10 MFERER KG,M, D EHXTREMNR
# ECG,ACIT, X & R EHMBEE, BR(E, A) R,
((RE)Y N(RA)Y ,(RE) N(RA I NEEE AW TE
32N (E,A) - =(RE) NERA) ,(RE) NRAY)),
(E,A i EERIE, A~ =(REY NURA)) ,(RE) N
RA).

TiE RS (E, A BTEM. LEMUBER K
&, H WS T EM. LECGER, KB TS
(E,ABZREABSHIERN, RASRHTUFHET FCAH
SO TEA R PR S H T RUETE. Bk, &
fl14A th 2T RECA WS BETHEAREDY -

Sim(a,b)= V52"
D=V Fal@d [(a——b ) [F0—alab)) | ~a )]

(3
Hefa b ZARB MBS, 0 b- AFESBET a MO H
TiEY, (a- Vo)) BRI E a- M b- W EHR,(a- Vo)
FRa- M- W ERAMUHBEIHATATHATEE.
(a- —b )N FPHE a- PRI b- PRARTATHATESE;
(b- —a- )N TR b- P R a- PRIRTTHTHATTERE;
ala,b)=0.5,

B, 3¢ £ carrier-factory £5 M AKX R AH R K
(GM, D, fE— MRS a= (E,A)=({A truck, B
trucks} , { vehicle, truck,arti fact}) ,

E={A truck , B trucks} , RE = { B trucks}

RE’ = {transport, driver, person, vehicle, truck, motorve-
hicle,arti fact}

(RE') ={B trucks}

A== {vehicle, truck,arti fact} ,R A= {vehicle, truck, arti-
fact)

R A={wvehicle,truck artifact,transport}

(RA) ={A truck ,B trucks ,A cargo carrier ,A goods}

(RA)Y ={A truck , B trucks ,A cargo carrier ,A goods }

(RE)Y N(RAY ={A truck, B trucks,A cargo carrier,
A goods)

(RE'Y N(RA)Y ={B trucks)

(RE)YNRA) )Y ={transport,driver, person, vehicle,
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truck, motorvehicle, artifact}

a- =(E,A)- = ({B trucks}, {transport, driver, person,
vehicle,truck, motorvehicle, artifact})

Wi a— , BIE,A) - B RTE S, AN NALESHE L
MIZE SR 14, T E#TATATHALKENITE. NFR
BINEEWE S b= ({A wvehicle }, {transport, person, vehicle,
buyer, price,artifact}) , F| A K (3) I8 Sim(a,b) =0.
545,

HRIE ANEET FCA HELEHUE TR E
B L, @A ASRSEEIE, /1 T T RFCA LS H1
FETHEMR 4 SO e T ORURS ESE 22 1B AR DLBE T 58 IR R
TS AR bT SRR A RV R PR 2 A R R AR B Y
ERATHE . C28 A TREIR AR TEEH
B, % B S 5 N AR — A HE WA IR T S

8 % X Wk
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