#38%k HI3W ' B Vol. 38 No. 3
2011 4E 3 f Computer Science Mar 2011
FHEMS SRR R EHEAE
T X ORIBE B 8 B I
FNAEERTREZER  #M 225009
M E A FISAERIZABBRBIRDEFAGAESAAN . ZAXLRAINAEERPHELE, ATHS

HHRBE L IR BB T — 5SS ER SN EFFIGRABIANT ELERME, AT £l
FREBRTAHEAERDXH L minsup ) BER RHGY R TEMB AT T R ARBFHELFFH AL TH
&89 Galois H] @188 5 5| BARBLA P 5 LM 25 My, JF 26 0 T 5 5B & 46 04 b it X 8 I ok SeqFueCL. %
BRW, FIEMBAS R TAFEA YR AERFFVBEX, £ 5 2 LA RAFe ek, ot At —F
Bk G E LI T Eib LM,

KR AR BB E T M AS, bt XM

PEESES TPIS IHERIRES A

Sequence Fuzzy Concept Lattice Model and Incremental Construction

LI Yun YUAN Yun-hao SHENG Yan CHEN Ling
(School of Information Engineering, Yangzhou University, Yangzhou 225009, China)

Abstract

mum support threshold minsup; however, these methods don’t consider the importance of actual sequences. In order to

Traditional algorithms in mining sequence patterns only discover the frequent sequences satisfying the mini-

mine the important sequence patterns satisfying users’ many demands, this paper presented a new sequence fuzzy con-
cept lattice model. The model firstly introduced the weight for each item in sequences. On the basis of the weight, we de-
fined the weight of every sequence and the self-adaptive coefficient that may dynamically adjust the minimum support
threshold minsup. And then the fuzzy formal context was extended to express sequences in brief. Making use of the se-
quence fuzzy formal context, Galois connection, sequence fuzzy conception and sequence fuzzy concept lattice were de-
fined in the paper. At last, this article presented the incremental construction algorithm SeqFuzCL of the sequence fuzzy
concept lattice. The experimental results show that the algorithm SeqFuzCL can effectively express self-adaptive se-

quence patterns in the lattice,and has excellent performance on the time-spatial complexity. Simultaneously, the model

provides theoretic support for mining self-adaptive sequence patterns,
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#£1 FIHIEE SDB

Seq ID Sequence
1 {(ac)(d)(e)(a){D)
2 ((e) (@) (b))
3 ((e)(abc) (hde) (£))
4 ((D(a)(eD(g)

2.2 EREEEE

TR RS  ERE T RERFEH—1I=
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&5t R EFEE, R R.GXM~[0,11,8 R(g,m)=wv,
Hb g€GmeEM,v&[0,1], M THEHEATE K bHE
AR HERANEE 0, M o, R 0560, <g. <1, H{E 0.
@, BT LIRS STRE 5 , th oy RLes B PR3 R Y

i E . B R R RFIWE 2 5. ERBERYE
B K 058 A€ PG FIEEE BEPIMWE ZAAEEE
—FEEE, e A ={mEM|VgEA,<R(g,m)<
¢n} B ={g€EG|YmE B,4,<R(g,m)<gn) I T EREIIT
B, RSOk & Bm gl B m FemHim) .

#£2 EHWERTERKSHE

R a b c d e f g
1 1 0 0.6 0.1 0.6 0.6 0
2 0.9 0.1 0 0 1 0 0
3 0.5 0.1 0.5 0.1 1 0.5 0
4 0.5 0 0 0 0.5 1 0.1
Om 0.6 0.1 0.4 0.1 0.5 0.3 0.1
Pm 1.0 0.6 0.7 0.5 0.9 1.0 0.8
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A=0,
AEEHERT R K EEBAEM MRS C = A,
B o) F C=(A:,B:40,3) , EWAEBE A A, , lFR G
B C WTFEREE.C B C MEENELE, XS
ZHBRFEXRR, BEAME<TERRIEHN O G,
BIERER K b, B BTA BRI A ORI - T ORI
SHRFERIIES HNRERERENESE, iCR L
(K),

3 FIRMBEERE

3.1 BENFIER
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GHOEINHE 4 WRE, B IWV=W (), W), -, WG,
RO EE TR ML o &, K o<W ()<L,
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AT A BB ORI E , IAER 1 RUFFIEEE SDB
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#3 KA AHER SFFC

R FIW, (i;)=

R a b ¢ d e f g
1 1{1,4} 0 0.6{1} 0.1{2} 0.6{3}) 0.6{5} 0
2 0. 942) 0.1(3} 0 0 11} Q Q
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i JFFIERIE R H 5 SFFC
1:Begin )
2: for k<=1 to |SDB| do

3 max<—0

4 for j<-1 to | Item(S;) | do

5. IW[ ][]« (IW(i;) *» INums, (i"))/ie %’m(s)lW(i)
6: if max<?IW{£1{j] then

7 max<IW[£][j]

8 Endif

9 Endfor

10. for j<1 to | Item(Sy)| do

11: FIW[ R 1 IWLR][j ]/ max

12 fuzzy_forcon[ k][ j]. iw—FIW[ k][]
13: fuzzy_forcon[ £][j]. ps<—1Posg (i;)
14, Endfor

15: Endfor

16:End
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TEFFFIERIIE R 5t SFFC L. X 9, AT PFIE
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Csubs) yBX T VS, € ExpRsw (subsH)\{S, }, BIARFEFE S. C
S, MFK S. BY W & ExpRSset (subs) EHIB K ANILTFIFT
(Maximal Common Subsequence, fij #f MaxCS) ; ComSS(Sset)
ERBTA MaxCS #8430 9 MCS ({idy 5 idy, »
idtt DN

i, fER 3 MIFFIERIE L/ SFFC= (G, M, R,
IP) £, E X 10 af Hl, MCS ({1}) = {((ac) (d) (e) (a)
()}, MCS({1,3})={{(e) (@) (), {Cac) (d) ()}, {(ac)
@M%,

EE 1 EFFIEUERE SDB 41, B P ANES
2} SeqP(SDB) , Xt F V s € SeqP(SDB) , ZE A R T &

SFFC bt —8E G MCSUidy, sidy, s+ vidy, }) » 280
BIEY: m ) 6,=0 H o.=1 1, #87EH kL ISe MCSGid,
idy, y+eesidy ) B SSS, HA Y b <<|Gl (j=1,2,-,5:<<|GD).

W MR EH B m 850, =0 B ¢.=1 B, XK
FFIIBEMITE 2K 5] SFFC L ARFAE— R & MCSUidy, »idy,
osidy, DLV HPV <Gl G=1,2, 0,60 |GD) . XPFVsE
SeqP(SDB) , JFFIHE s 7675 $id B SDB A b X E W
JiRZ 55, X SE R S0 6 id 43 BUR idy, s ida, oo side, .
BB R A, B THB Y m 196, =0 B ¢, =1 8,75
TR — I B BRR MR E I 7E RE X AL, » o JZ 9 BB
LWL IR B, B, 7 SFFC _ERTEAE MCS({ids, +idh, »
ey idy, DIXRERER X BRSS9 e X 10 FE. Bk
SFFC k- @b #FHE MCS ({idh, » idy, s **+ s ids, }) > T A ExpRsw
(DSMCSidy, sidy, sy ide, }) s ERFTE SE ExpRow (s) H
SEMCSidy, sidy, s+ »idy }) [§i78 s=S.

RIEEE 1A/, YE M REREm 190, =0 He.=1
B JFSIBERE SDB i RS E TR S IERITE R
B SFFC _ERyRAR A S 755 & b, MR IE T 8L L
BIESEHFSIIER. S5 i TXBIE 6, 5 on HIRES
], B b A DA BE A IR PR K P SR i 2 AR E B
B P I I B ARSI BERIIE S &t SFFC B3t
TEFIaE THY BELFAFIIERNES, HiL. &
SFFC 4253 B 3& R 7 1 481 2 B T LA R A 3148 30 i TU A%
YL R R R EROR .

TEFFFIBINITE 7Y 8 SFFC B WEFAFH S 5 S,
FIRRKAILTFFFIE TMCS R E MaxComSS IiF .

&% 2 Procedure MaxComSS(S,:,S:)
A :SFFC LIBT3 Si,Se
B BRRAFTIFIIE TMCS
1:Begin
2.{or each o€ Item(S;) do
3. if FIW,, ()€ [0 ¢ then
4 Delete a in Si
5 Endif
6: Endfor
7. for each o€ Item(S;) do
8 if FIWe,(a) € [6.s¢.] then
9

Delete « in S

10 Endif

11:Endfor

12:{or each s&&S; do

13: if s=8S; then

14, ComSS({S,,S;})=<s

15; Endif

16: Endfor

17: for each subs€ ComSS({S1,S:}) do
18; for each rests&€ ComSS({S1,S2})\ {subs} do
19 if restsCisubs or subsCrests then
20, ExpR(subs)<rests

21, Endif

22; Endfor

23: for each s&€ ExpR(subs) do

24, for each € ExpR(subs)\{s} do
25 if s&x then
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26: ExpR(subs)<-ExpR(subs)\{s}
27; Break
28 Endif
29 Endfor
30; Endfor
31: TMCS~<~ExpR(subs)
32; Endfor
33:End
BN FEFIIEBIERE R SFFC=(G,M,R, IP)

1+, Galois B EE LT -

O FVAZSPG) , AA) = {s|sEMCS(A) AN (VY gEA,
V m€& Item(s) 0, <<R(gsm)<Cgn) };

OMTHFINE T, w(D={glgeGAVs€T,sSg) A
(Y m€E Item(s) .0, <R(g,m)<ep,) }s
Hep , MCS(AORERFFIN G A BB A3
(OFLRITH s PIAERANES.

X1 H,3H A={1,3}, 1 AA) = (@D (),
(ac) (@ () ad (D ()} F T={{{a)),{(e)ad>}, W
v(T={1,2,3},

EX 12 EFFIEME AT R SFFC=(G,M,R,IP)
B H—ITEA C=(A, T, DWR LT 3 454

Q538 A€ P(G), H T 24 SFFC _ERIFHI4E;

QAN =T, ¥w(D=A

@ﬁméﬁafgmﬁmmg:}—%; SW(s), K%

2 (SW(9)—g)?
B OERWMT A= ﬁ—’f[——— s H | T1540;

MER C=(A, Ts0,2) 42 SFFC L#—A PRI, H,
A AR TS C RISME, T FRAEFFIBRIAE & C A
o FRIFHERIAE S C MAMNESTRE TR AALFFIH
FHRBE BT CESBETFIINREE AL CHER
AW E S ENEHRE AT CHEEShRBR AR
BE,

EE 2 EFSIEMERE R SFFC=(G,M,R,IP) I,
FHWFVAE PG, —4THITH C=(¥(AA)) ,A(A) ,0,1)
W) C &y — 7SR

RYEE L 11 Galois RHEBEMNFE X UREX 12,5
2 BRI,

ENX 13 EPPVERIERT R SFEC L, EEHREWN T
FHEEIES C = (A1 Ti0,A0) 5 G=(A4; , Tes00 5020 %5
Wj%ﬁ/@ﬁ':ﬁv €Ty, %ﬁ'ﬁff s €T sﬁﬁg 2SS —Eja A
A ER G 2 G BT TS .G & C MFFIEME
&, G5 C ZEMXAMRTF R R H RS <"RR, 18
H <G, |

TR AT SFFC L, B A oM #E 2
RN A-THES AR T 58 RIS S IR G5 A AR 8 P FUAE M
L4465 (Sequence Fuzzy Concept Lattice) , 304 FL(SFFC),

AT R L S B R R At
WEED O g R E R Y SRR, AR T AL
A BB R B A EZ B, A< OB
ARG R B AR R IR T — R R S
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FRFINE, Item

W 8 LM & 77 51 5 M 45 i) 35 75 (Algorithm of con-
structing Sequence Fuzzy Concept Lattice from SFFC, f#jidH
SeqFuzCL & ¥,
&% 3 Procedure SeqFuzCL(SFFC,IWV,0, s¢n)
BA PIERIE B 7 SFFC A E R WV, R{H 00 on
Rt JFF B &K FL(SFFC)
1:Begin
2: for each object x ¥ €G do
3: if FL(SFFC)=¢ then

4, Add pair(x* ,A(x*)) to FL(SFFC), and calculate fuzzy
parameters g, .

5: Else

6: for each node C=(A,T,0,A) € FL(SFFC) do {ordering ac-
cording to |A| ascending}

7: Scount<—0, flag<False

8. for each s&€ T do

9: if S A(x*) then scount<-scount+1 endif

10: Endfor

11: if scount=|T| then flag«<—True endif

12, if flag then {modified notion}

13: A<-AU{x"}

14, Update fuzzy parameters g,A in C

15; Add C to the set newcon {initialize newcon to be ®}

16 Else

17: for each s€ T do

18: newint<—MaxComSS (s, A(x* )) {newint is a se-

quence set}

19: Endfor

20: for each s€ newint do

21: for each y€ newint\{s} do

22 If s<y then

23 newint<—newint\{s}

24; break

25 Endif

26 Endfor

27: Endfor

28: if — 3 C; € newcon satisfying intent(C; ) = newint then
29: - Create new pair C,<—(AJ{z* } ,newint)
30; Calculate fuzzy parameters g,A

31: Add C, to newcon

32: Add edge C,= (AU {x* },newint,s5,A)>C
33: for each C, in newcon do

34: scount<—0

35 for each s€ intent(C,) do

36: if exist y€ newint and sCy then
37 scount<—scount—+1

38: Endif

39: Endfor

40. If scount==|intent(C,)| then

41. parent<—True

42; for each C. child node of C, do

43; if intent(C.)Cnewint then parent<—False; break endif
44, Endfor

45 if parent then

46, if C, is a parent node of C then

47, Delete edge C,—~C



48 Endif
49, Endif
50. Endif
51; Endfor
52 Endif
53: Endif
54; Endfor
55; Endif
56: Endfor
57. Input sequence fuzzy lattice FL(SFFC)
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