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Algorithm of Mining Maximal Co-location Patterns for Fuzzy Objects
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Abstract A spatial co-location pattern is a group of spatial objects whose instances are frequently located in the same
region. There are lots of jobs and achievements of co-location patterns mining algorithms for certain and uncertain data,
but less maximal co-location patterns mining algorithms, especially spatial maximal co-location patterns for fuzzy ob-
jects. Mevent-tree algorithm was proposed in this paper for mining maximal co-location patterns for fuzzy objects. First-
ly,it builds a event tree which can get candidate patterns for each object, build the HUT tree of candidate patterns,and
then depth-first searches maximal co-location patterns begining with maximal-size candidate patterns and ending to size-
2 candidate patterns in HUT tree, as well pruning co-location candidate patterns after geting maximal co-location pat-
terns. Then we put forward two improved strategies, including the pruning fuzzy objects during preprocessing and the
pruning co-location candidates before creating HUT trees. Finally, extensive experiments show the effectiveness and ef-

ficiency of Mevent-tree algorithm and its improved methods.
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ANEERR T, AMIHELIER co-location 1 =3% 1§ 7]
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o SCERCITIBRSE T BORIT R 1925 18] co-location AR HE (A
BB, SCERC1ZI8F5T T S B0 BRI 9258 co-location #EFHE
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BT ERN R A KRB EIERM, (LY 0. 001, XL HIXHBF
REM Y R RERA K, RATH B BB Bt e
BEAEHI

EX 2EMERE BHERERAPEESH—H

P HEXWMBERBRE f_threshold , & Afhresoa = {a | ula)
= f_threshold} R/ R P B & SUBN B BE WS HIE.

e 1 H5,A 7 ={al,ad},

EY3CEMEPRERR R ML R LB
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Z2[E 48T £ R R,iCH R(a, b)), BB R4 ER . ZEETH
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« 139 -
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8 | B4 AZ,C2 8 B A,C
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1 | C2 A2,B4 11| cC A,B
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BR{C,D, E} Mf73c. Wi 2MLH{C3,D1,E2} #{C3,
D3,E2} ) F £ {D2,E1},{D1,E2} R4 TR (D, E} 9
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B ¢ BT, IRAHE colocation B c1&c B, X AME
Wiz R EHE— SR EEER ol WA, RZUAR
R MBS SREARBRN . EXWEHS5ERE
BE MR PHENS 5RME, DA B e, i TR
B H5REBRBH, FH colocation AWM S 5 Eh 28
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EE1 R & B colocation X ¢ RIMEM, IRAEH
R k—1 BrifF co-location &R M RAEH) .

ER:HRHETI B 1, & B co-location K ¢ BIERIS 5 &
E/NFH E—1 BrF colocation R, BT LUFE & B} co-location
B ¢ BARER, W k—1 HrigF co-location B H & th 2R
.

I 2 K colocation X B FER AR K colo-
cation #E 5,

JEBA B R K co-location K, c={A,B,C}, HF#ER
cl1={A,B}, & c1 L EM K co-location R T 1 & ¢ HF

B XSE N 6 FJE. B, MK colocation A T
RNEM K co-location R,

4 RSB K co-location HLITHRE %

B4 H— I R IR K co-location A5 i i B
AL —Mevent-tree Bk, BHER Y T WAL Z G B AW
R B BIAL FEM #E HUT #4095 (head union tail) Z B X} co-
location fRAEB By B AT BUHR I
4.1 Mevent-tree & %

4.1.1 FHxEAABAE

HRIBM K co-location HEK A & X, B B & K1Y co-loca-
tion AR A AT BE R R K co-location B, HFiX B
1, AP EE B BB K co-location R IEHBE X FF IR1E
K co-location B, HEIF 4 2 WA R IE.

4.1.2 Mevent-tree J- 3
M\ SF . 25 (B BURIXS R 48 , SFT. 25 (8] L B4R , min_prev: £ 45 B B {H,
dis_threshold. i ¢ {8 , f_threshold . ¥4 B B {8, F, FL. i R 8L

BMERERFOEMN RS XHNES HP F={0, -,

Ou})

M FP. 4% K co-location $L N4
TR STHENNRSERXRRE, Treei: R R O HEEXT RN,

1; co-location BRI, C. BRI A, CL: By | AR,

pi: BEEMRXME LS S5 E, lImax: REERXE P H R KM,

Cle; co-location B, ¢ BYE L L HILE, Slc; co-location Bk

Bk ¢ BB RILHIEE, ST B K 1 Y co-location M E4E 2 B R

LB, R AR KK co-location R, RL: B 2k 1 BB K co-location

A, HUT. HUT #

i
1. F,FI=gen_fdata(SF,SFI,{_threshold)
2. ST=gen_nei_tra(F,dis_thres-hold);
3. Treeil m]=build_ev_tre(Q;, ST, min_prev);
4, C =gen_candidates(Treel,--*
5. HUT=buid_HUT(C);
6. for(l=Imax;1=>2 or Cl&%¢;1——)
6. 1. Cl=get_l_candidates(C,1);
6. 2. Sll=find_star _instances(Cl,ST);
6. 3. for each candidate ¢ in Cl
6. 3. 1. Clc=find_clique_instances(SIl, ¢);
6. 3. 2. pi=calculate_pi(Clc);
6.4.R=RURI ; C=C—Cl ;
6. 5 SubsetPruning(R1,C);

BB D RMRYE 8 SRR B R EAS B R &1
B R AL B SR BRIMIE L PIEMBERE;
BB I B2 R B T %5 F 3 W 5 25 B (4) W3S ] %
S 48 B8 X S A R Y B AU 5 A = 4R OF HL R 548 3
co-location fEHEE R A ; BB (5) H co-location R EAE L LMW
& HUT #; 23R (6) B B K i co-location R EEREX T 1
BBrH 2 ERE R IE BEH AT (6. 1—6. 2) F K co-loca-
tion B BRI LH 5 (6. 3) FH co-location B L BFH 5
Z5E; 6. ODEHBEAXTFSS5EBER co-location A A
SRR (6. 5B E T 2 BRI
4.1.3 Hkx=#

M 3 BORIXT R E BB N 4 R By SR LBlE 445
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e 8 fiiR, ERE RPN & AN head, i HUT
{A,B,C,D,E}, Bl B} head, ] HUT %{B,C},

TR

A B D E
AN N
C

g E

7

B ¢’/ |
/ VAN
D E E
/S
E
& 8 colocation fRIEE K HUT

BHE AR ER R HUT 8, b3 5 o $og ok
co-location fRIEME, &4t K {A,C, D, E}, BiHHEHHE
KWERXWELS5E, E SRS EMER, Nz
KB K co-location R, i {A,C,D,E} BIHEH, B
BREMK colocation =, T—HFBEM 2 3t HUT #1-
EREERAITIR. B BEINE 9 fi/n. st HUT M
=R FHER(A, B B TF{A.BIRE{A,C,D,E} ¥y
T, B ARE. X FER{ACLEBRTFRIACD,
EYFE, Rk gisi s, RAEL K {A, D}, (A, E),{C,
D}, {C,E},{D,E},{E} i BY#L., F3, RABANEEN
HUT #f, WE 9 I AR H B 4 B K co-location B3
%{A,C.D,E}, B co-location f# M LT T (A, B,
CIA{B,C}, T—4#EEM HUT #hEERERIIHH 3
H9 co-location #x,, &Hh HE{A,B,C},E{A,B,C} &5
i1, (A, B, C} B X co-location R, B (B, C) 3
B. EH{ABCIAHE, MaErEXE P AP T (B, C),
R, TR S (B, CY S 5 E, AT HE (B, C) EB EK

K co-location #&=,,

A B T "D TE
/I\\I\\
B — D¢ C O EE
/AN \

c ~OD—& ' “E

/

E

B‘J/U

C

B9 BUHER HUT &

4.2 WAEEEHBRMXRNE
K co-location A FZ BT EXTEEMIN RN KB LA H]
HIBE R AT I, T E A B RSB B ML R HIR BRI L
Xt. & BERSTE MR TAL 2 B B R AR AR SR T B A AE Tl K
co-location A HIXT R A BR ., # BB e —E B E LW HE
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W EIEREMSEERE, BT ERSE AR HET—
MEBREEE.

EE3 XMTF-TENNEAZCBRREMSSRME
NFHERNER/NS SEBRME, WXTE AR BFE TR
BE co-location R H,

S (RO BT X R A FETEMIEN co
location # =, ¢, WFATAT LAEB 2] FPR(c, A) =min_prev,
BRIXR A c PTRBRSSRNBHIALHNTE colo-
cation B3, ¢ FREFF. MIBEMS S5HRME L, B RE
BWEE5RESETENNTR ANFELPANRBEZNS T
FAMZHREMLE, BEHEGTH, ENTFAEHER
ANKHEE BRIE X BT AR B FPR(c, AY<min_prev, SR
FIE B ART S A R BEFRE TAL R co-location A H,
4,21 H%BHE

ERETAL BN B KB 3, T B e S R f
W AES SR, REMEENE/NS 5RRELE, ER
T 2 2R BRI X B B
4.2.2 HHEMSREE S
A F X RE FL LH%E s min_prev: 25 F B{H; T_PR. %5

HRKS 5%
il UBUEHIX R 19 FLFI
HR.
1. for all fuzzy object fEF do
L1 W& (B KkS 5% T PR
1. 2. if T_PR<{min_prev then

1. 2. 1. F=F—{f};FI=Fl—{a} (H} acD;
2. return F, FI
4.2.3 HEFH

Ik 2 51,38 min_prev=0. 6, BIAEMI X & C B BTA L
BBIAE co-location EER M ITLHH P, BB XS SLEET
(0. 74-0. 64-0. 24-0. 4+0. 4)/5=0. 46<C0. 6 , F EFE 2 "] 401,
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