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Abstract A spatial co-location pattern is a subset of spatial features which shows frequent
association relationships based on the spatial neighborhood. Different from the participation index
(PI) which is regarded as a measure of interests in traditional spatial co-location pattern mining,
the utility of co-location pattern is considered as the measure of interests in the spatial high utility
co-location pattern mining. The purpose of the spatial high utility co-location pattern mining is to
compensate for the knowledge omission in traditional co-location pattern mining, and the high
utility co-location can reflect the interactions between different spatial features or different spatial
instances. It is noteworthy that there are lots of differences between the traditional high utility
pattern mining and the spatial high utility co-location pattern mining. Firstly, due to the specificity
of different spatial features, it is irrational to measure the utilities of different spatial instances
using a unified standard. Second, although the high utility pattern mining technology in traditional
databases is very mature, these techniques cannot be directly applied to spatial high utility co-location
pattern mining, because the prevalence of spatial co-location patterns, which is completely different
from the itemsets in transaction database, is measured by the cluster relations formed by the

proximity relationships. So far, the existing methods of the spatial high utility co-location pattern
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mining can be classified into two classes: spatial features with utilities and spatial instances with
utilities. The spatial features with utilities method considers the utilities of different features,
which will weaken the value of the features that are highly participated but relatively low-valued
in the co-location pattern. The interactions of the features in a co-location pattern are very important
to evaluate a co-location, but the method of spatial features with utilities has not considered this
important factor. Moreover, this method has also not considered the different utility measure
standards of different spatial features, the utilities of spatial features are added directly. In the
method of spatial instances with utilities, the utility participation ratio (UPR) is calculated and
used to evaluate the features’ utility value in a co-location pattern. At the same time, it considers
the influences between the different features. However, the method requires that the UPR of all
features in a co-location pattern is greater than a specified utility threshold, which leads to some
high utility co-location patterns are missed, so the method can not measure the spatial high utility
co-location patterns objectively. In summary, the former does not consider the difference of
different features’ utilities which lead to mine some unreasonable patterns, and the latter considers
the influence of different features, but the different influence has not been measured objectively.
This paper proposes an efficient method to measure the utility weight w ( f;, ¢) of different
features in a spatial co-location pattern, which can reflect the interaction of features in the
co-location pattern more correctly, and define a more reasonable concept of spatial high utility
co-location pattern. A basic mining algorithm and two efficient pruning algorithms are designed.

Experimental results show that the method proposed in this paper can help users to mine the
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useful, reasonable and interesting spatial high utility co-location patterns.
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MEERR A PUI o), 2 B b BT A R AE /Y BT 2
53 FUR 5 R S A, AXXFRUT
PUI(('):Ew(f, o) XFUR(f:.0).

fEc
W — O B B L &0 25X o iy O 2
PUI(o) =&, IR ARRE A ¢ il — > m X
fln, /2 g AL CF R Rk R A
PUI({A.C}H)=w(A,{A,C}) X FUR(A,{A,.C})+
w(C,{A,C}) X FUR(C,{A,C})
=0.8X0.4-+0.2X0.094
=0.32+0.0188=0. 3388.
2 6=0. 3, A, CHpt & — P mE s A .
TR B 5 Ul W] -5 2 55 0008 128 v 1) o8 280 92 4 26
oL, FRA T2 AR AR PUTAS T 2 1) T P45 O
SI¥E 3. MM B PUI Rk & F &
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B F AL AT 2 5 89 25 8] /3 BUT] co-location B AZ 4 U7 1727

PE.BD B S ¢ 9 PUI (o) AN —E KT EMTA
AL PUIC) (¢ e @R,

IEE. AR BRSO BE A R 0.5, AL 3
FIRTAT UE ) AR (CLE) A SR =, ]y
PUI({C,E})=0.26,HE &M L{C,B,E} &
B AR o PUT({B,C,E})=0.7896. ] i,

R PUT AN 2 ) T B A . JEEE.
D3" O FHiEA
" AN KB
A3
Yo FHIEC
O HED
) 4IFE
3 5 OFH A Y 53 1) SE ) s ) 2
EEL Y c={/, Lo [ HPHRA

FHER RS 528D T e iz — A
AR BN AR Y s € o # FUR (000 <<&. 7
LB ¢ — @A R AR

L. % FUR(fi. o) <& A w(fiie) X
FUR(f: o) <<aw(f;+c) X &K .
PUI(O) = > w(fi+¢) XFUR(fi+¢)

Jec

=w(f1,0) XFUR(f, so) -+ w(fi,c) XFUR(f} ,c)
<w(f1s0) XEt -t fr.c) XE
=(w(f1,0) T Fw(fi,0))XE
—¢.

FT LA 2SR o BT A R AE 9 AT 2 5 R AR )N
Tem BB —E /DT 6B e —EAR
AR, ol

filhn, & 2 g (AL Dy IR 6=0. 4, FUR
(A,{A,D})=31/104=0.3,FUR(D,{A.,D})=31/
83=0. 37, FF I { A D} A it i AT R X

1B T A SO RO BE 5 (PUD X it
A 77 IR RN SCHR L2 107 ) F A2 5 B B R A M
UL B AT F.

x1 HABEEREWL

TR BON ORI SR GCHRL2))
‘ LA SRR e s R
WO 2 R R %
w2 AR e o0

1 PR R i T A SRR
PULZ & . .
5 41 = =

1 Gl ARAEAL MR & R S ik fR e T NH 45 8
PUI 1y A Y [ R
P # 2. BB PUI A 30 2% 18 7 — 58 28 i 5 AiE )
B AR B R ) o A R T SCHRC LA 2] v A7 £ 19 ] R

5 EREZX

TEAE GE 1 % co-location #4047 4 th T
co-location B 2 G 50 JE L, BT LAY B ¢ A2
AT BRI B i A R AR R R AN e AT A L AR
P BE 58 B 3T AL BY ALY H 9 2= A B BR A pa D R
B TEEL A SR AE TSRO A S B R AT LK
B AT R A XL AR 4 LA Y A AT LR
PR AT (O e BB R, (H i
THRROH B PUL AN 2 ) T M A v Bt an el 4
b B B LA $ 85 25 0] 5 AKH co-location #5242 4l
MR S B BT 1 O B

A AR 4R co-location #5 2 1Y 42 #8 55 7 LU
Fim RO BT, 4 T R TR AR 8O R S ]
e RO B X HE B B itk 35 2 HUCMA (High Utility
Co-location Ming Algorithm). M T &5 [A] & %% 1
co-location B AN S 1n] T P& P 72 A 35 v 45
BT — N E/MFIERUN 2 5 2 3R L MinFURA
(Min Feature Utility Ratio Algorithm). % 18
T HRNRERUON Z 5 F 8B R LA K R AR A
RIGHR WM T — I KRR 2 5 5 BUAE %
MaxFURA (Max Feature Utility Ratio Algorithm).
501 ETHEMAZERNZASHAEZEEM

& 3% (High Utility Co-location Ming Algorithm,
HUCMA)

Bk L TRAE RO Sy A3 A i R B
FE IR FE AL 55 (HUCMAD.

B wS VAR SR F LAl 80T Sl T, B8 B ME d . 3K

FHEEBIME &

i 1 B RN R Ui 5

B,

BEGIN

1 k=23 FHEEBME 4 1T 2 il =N R 506, il

2 BrBE B 2 e ik C.
2. WHILE C,<<>NULL
2.1 FOR EACH c€C,
2. 11 A RAE M ROTE T B RAE B 8O 2
&R FUR(f;.0);
2. 1. 2 W RS 5 20 B R IE R IE o
(fiso)s
2. 1.3 AR ¢ BB B PUICO) 5
2.2 IR k1 BYEIRE R Gy
2.3 k=k+1;

3. M B HES Uie

END

SRS RS QW N N I AN i o £ i
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T vl X T A A A A AT O B

JIT DA Bl 9 B AR RAIE T R R A XA B 1 I

PEAHW SR TR K THE . o 7w, 42

EPEIR AR R T BNV IE ST 2 5 R 35 B 5

7 (MinFURA).

5.2 m/NBEMAS 5 X E % (Min Feature
Utility Ratio Algorithm, MinFURA)

EN S, MR S (o). k BB ¢ %
AL S (OHY c WARERIERE T r—1 WA
R BB AL R RRERAE £ oA 2 o A AH S RRAE
mE f.e€ (" €S.(cNHH fiée.

filtm, 2 B (AL DY R AH 56 B 4 R
S.({A,D})={{A,E},{A,C}.{D.E}} (A H{A,B}
B D} AR E AT RS0 0 25 fom £ 5 8
2 M E R E F1 C.

EE2 WR-DEHEX PV #H
FUR(f:»o)<<& H ¢ WAHRFFIETE S, (o) HP By R
Z 5 R W i /ME T R RE/ANT 6 84 B e 1y
JITA v B AE AN T R S e s R A 2 T DL B B A

. BRI R S=c Ul f R
A SCRFAE TR AE S, (o) A 2 5 R 1 i /M
JERK M HANT & A .

PUI( )= > w(f;+¢) XFURCf; ¢

jiee

=[ > o(fisHOXFUR(f D ]+

fi€chfEc
a;(f,c/)XFUR(f,C/)
WRAEGI B 2, — M IEN S S 5 R RS EE
*ﬁﬁ[@’riﬁzﬂ’aﬂ%ﬂkﬁimﬁ V/i€c.#A FURCS,.
<& FTLUA .
PUI(H< > w(fi ) XFUR(fi o)+

fi€chfec
w(f+¢)YXFURCS,¢))
<(U—w(f))Xetw(fod)XFURf .
HR A2 B 2 1 2648 2 FUR(f o) <<&.80F -
PUR<C’><<1—w<f,c N XEFw(fid)Xe=E.
FHHE S 25 R0 ARG BATAT L2
h‘ﬁﬂEHH?f%fC c T A EERRIERBOHM.  IEEE.
BN 25 BT BE Y 0. 5. 7E & 2 I (A, D}
2 e AR B L AR S5 T AR EI{AL D A
%*ﬁﬁ%:&.({A,D}):{{A,B},{AQC},{A,E},
{B.D} . {D.E}} . st rl 15 HHOCHFIE AL B (CLES L 3t
;%;13 max{minc {3/32},ming {93/128,29/128}} =
29/128, i FAHRHKHE B MAFIERHZ 52 R 0.0
DIANF B IR A8 29/128<0. 5, Ff LL{A. D} &

e B A A AN 2 v AR AR
ik 2. mB/MRERA S5 RIS (Min-
FURA).
A2 A FFAESE F,
FHE BME &
B RO R E Ui
BEGIN
1. k=2, 3L FHEB BIME 4 715 2 Bl X 58, il
2 P BERIE AL 2 B ik C.
2. WHILE C,<>NULL
2.1 FOR EACH ceC,
2. L1 PR RAE M AORE L T B R AR SO =
5% FUR(S, ,c);
2. 1.2 R 2 5 R e 54
w(fise)s
2. L3 J5ER ¢ S B PUICO
2.1.4 #F PUICoO <&Mz 2 FIEREL c ™
B X, 2 A‘ﬂuﬁﬁﬁz,%ﬁ;ﬁéﬂiéﬁfﬁﬁ
£:P,=P,U{c);# PUI(c) =N Uy, =
Uign U {c} 5 (P, 236 2 Wl A% 25 R i X 42 B
2.2 BRI BB G, HIET P, 0 2 B 2
XF Cyo1 LMY AL 5
2.3 k=k+1;
3. Wi AR U
END
i MinFURA EZFIH T % # 2 5/
TEAL 2 5 2800 R0 W Xl 2 2% 1 i 1S =k 47 Y
R TE— R B4 T AR RCR. B O iR
1) 2 S FIRUH 2 5 B2+ 4 RERT Y.
5.3 RINVBHEMASEEIRNEARREERSH
FATAE 1000 X 1000 1y B9 4% %5 5 0 Bl N 34T T
B/MNFIERUH 2 5 00 kB 0 0 525, & 302 75 )
B8 R AR 8 B R NRRAE B 2 5 T BURUR
SURIRRE. QNI 4 TR S FE B ROk 8 AR L il
SRR A A 59 A Y S [ 9 AR 78 3 W7 8 I 7E 7S 6]
Bl s o 18000 B, B[R] JH #E JL T 5 . S /D FRAE

WROT LIS 156 8 R 4. 3

AL 19 2R

|| A~ A MinFURA
307 —e— e fd FIMInFURA

20
=
=5t
10F
5
2000 6000 10000 14000 18000
SEIAS$
B4 B/NRRAERUTIS 5 3 5T B 2R 25 )
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[6] 15 AT co-location #EUAZ 5 1% 1729

MHS 5 5T B TE I IR R A T BE & 5006 % 4R
PEBE I, S 5 S 48] ] 1 4 3T O R 3 £ 6 AT 1 L
BRI T LABEAS FRAE BE B B0 K AR IESU 2 5
R TR 58 B/ DR IE RO 2 5 R AR &
FEXE LB B, T 3 T e /DR IE RO 2 5 3800 kL
RANF B

504 RABENASE X5 HEE (Max Feature

Utility Ratio Algorithm, MaxFURA)

5. 3 W HE T Ee/NFAERUH 2 15 2 5T AL 1) 2k 3L
[ R, S T AR RSO IE B0 R SRR ATk B s A
SR TR T R KR IEO 2 5 R B R
e NS A O E L.

EX 6. FIEM&EH 25 %6E. 4
co-location # 3, ¢, 3 ¢ WA R X4 S, (o) =
bR CHRAE £ S, (o) s 2 Y R AE HL
fide I fi(fivodd Sc(o AL F AL £y %
Sl ) S AR B S L FRONARIE £ R 2 S
SEAEE LB LSS o WSS R R AR SR RE H BLTE
o 1R R R S b By e T (s o dHRAS
AUF

E—

{Cl 9Co 9% 5 Cy

If’(f”C):f,er,./\fe N es<> Hz‘able instance(c,)).
EXT. ‘KRR ?Eﬁﬁlﬁﬁé%'ﬁz W iR

AIAHSCHRAE . e By 2 5 S8 By 1f (fos o) AR
SAE ¢ B R BB R RSS2 5 A RUR (v 0)
& Lf:(foso) Wi AT S0 9 2000 GBS R AE 2 880
FHEE R FE AR 2 X

> wlfi

S d€1f (S0
U(fi»S)

I 3. 4% — 1 colocation B ¢, 1R
Vi€ . A FURCS o) <& B2 .24 ¢ IAHICRHAE
H KRB Z 55 RUR /N T RUT B & B .o BT
A7 e BB AS S g AU X

WL AR SR R R A AU
3 PUTCo)<<& MRAEE L7 15 BT A AH SCFRAE 1Y) B
KBNS H5HR)G ARE fon KBNS 5 E 1
BRFFIE T =cU{ fr) ~TRATH -

PUI() =D w(fi+¢ ) XFURCf,; ¢

fed

< > w(fi.)XFUR(f o)+

fieehfied
@ Lrmn s ) XRURC f 5.
M RUR (frws &) <& HFANVS €, A
FURCf; o)<<& W} 4 .

RUR(f: o) =

PUI(D< D] w(fire) Xt o(frmrc) X

fi€chfied
RUR( fae s
€.
AR W B S e i BT AT R AR
A Jes o U L HEHE.
Bk 3. BORRHERUNS 5 R E (Max-
FURA).
A A MARAESE F oAl OS2 148 1, 858 BUAE o 2%
JHE BH &
i - OB Ui
R
BEGIN

Lo k=2 TR BB o THEF 2 PR RS2 ) B Ay
2 BrE 208 L 2 B ik ik C..
2. WHILE C,<<>NULL
2.1 FOR EACH c€ G,
20101 THE A R AR 0 B0OH (L TE R AE B 2R 2

535 FUR(S, .0
2. 1.2 BN B 5 SR E B A R A OH AR
w(fis0);

2. 1.3 {5 ¢ BRI B PUICO) 3345 PUI(0) <
&R ¢ AH G HE X 5 40 SC FRAE. SR R4~ 4H
RAFFAEAE £ A SR X A 38 4R L IR TS A 6
FRAE (9 fe K45 AE 2 5 5% RUR(f..0); # RUR
T de K AE <6, M DGR IE AU 2 5 3] i 45
3 o M AR R 5 T DA B R, A T BT A A%
5k P, =P, Uc; & PUI(o) =&, M Uy, =
Upign U ¢
3. AWM 1ML Gy H G A E P,
k41 s B =
4, k=k+1;
5. %0 mAUAES U
END
B, FATLAE 3 gL (A, D} S ], A =X
{A,D}E’M‘Eéﬁﬁf%% H{HA,B} . {A.C},{AE},
{B.D},{C,D},{ bR AESE 2 (B, CLE} &
uxﬁzﬂiflﬂ{ﬁﬁ 0.4, L' i/ NRIERU S 5 R 5
% IS 125 39 A A 4 max {ming {36/69,33/69},
mine{1,29/34} »min: {1,29/128}} =29/34>¢, 5k Tfij
ALVAMEIEZS 53] {A, D} & B X0 52 41 J
{E.3}, BT LASK & A AH Gk ?M’Jmkﬁ%'ﬁ%fﬂ%
1/, (C,{A, D) ={C.1,C.2} r,c N{C.3}cp=0 ;
If (B, {A D})*{ }AIEH{B 2}1;1'):@;
If,(E,{A,D}) {E1E2E3E4E5} g
{E.3}pe={E.3};
P15 RUR(E, {A,D})=29/128<C¢, fif LI 5
{AL D} A e 88 =X AT D 5 A
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L
&

5.5 #H—FHMLKRE
ALK RE 1. Pat i 2Ry & B 2 5 52 .
16 bR MaxFURA B3 o % & — A~ 3E 8 20H
R T 2 T A AH DGR AE 19 = B = 5 5L ). O
Ik AR A R TR A ST AT AR R AR
(Neighbor Instances List) &, Hog LAF.
ENX 8. KW EE HE— 1 kB co
locationSE B =101 05 s0u ) » 1% L] T 1948 i 5L
B8 NIL (D& XF
NIL(D ={o:|o; € I Ndistance(o; ,0,)=d N f,, =/, b
Flan . 1& 3 #r,2 By co-location SEH { A.2,B.1} 4B
RN 2 TR NIL({A.2,B.1)) = {C.2,
E.2.E5).C.2.E.2.E5 5 A.2.B.1 #AAEARIE X R.

* 2 co-location 2 I B4R B SLHI&E NCD)

Co-location Neighbor

Size . . . Patterns
instances I instances hst
{A.2,B.1} C.2,E.2,E.5 {A,B)
{A.2,C.2} E.2,E.4
{A.4,C.1} o] {A,C}
{A.4,C.2} %)
{A.3,D.3} E.3 {A,D}
{(A.1,E.1} %
{(A.1,E.4} %
{A.2,E.2} %] {A,E}
) {A.2,E.4} %)
{A.2,E.5} j%)
{B.1.C.2} E.2 {B.C}
{B.2,D.1} %] {B.D}
(B.1,E.2} o .
{B.1,E.5} j%) (B-E)
{C.3,D.2} o (C.D}
{C.2,E.2} %)
{C.2,E.4} o) {C.E}
{D.3,E.3} j%)
{A.2,B.1.C.2} E.2 {A,B,C}
{A.2,B.1,E.2} o
5 {A.2,B.1,E.5) jol (ABE)
’ {A.2,C.2,E.2} %) .
{A.2,C.2,E.4} %] {4,C.El
{A.3,D.3,E.3} % {A.D,E}
4 {A.2,B.1.C.2,E.2} 1%} {A,B,C,E}

T A AP J S A AT DA A AR AR R e
W25 52 ), 6 an B (A, BY 9 RS2 61k (AL 2,
BV R AEME S5 L6 — EA47E T BB E
S C.2, E2.E5 AT B PR AT A {A LB Y
HH AR 2 HE A7 30 77 R SR BsE 4R

RAREE 2. W EH BT c e+ 1 Bl
RO B

AR, AT aE A S (AL B 1 S5 45 4R P
BEH = {AB,C). {A,B,E} i 3 52,
XEEHL T LU E (AL B, CHA{ALBLE} f R B L B

A T G = e A R A A e 8 AR L T 2 R
1 3% B A B = B A L (R RE L AR B3 LA R AT S )
ARG P RER L ¢ AR IE M R KROS5
R RUR , ] Pt () Wi A =X o i) e B e 458 o 2 75 2
SRS, f Ak 2 W A R R B U T B R
TEREH e+ 1 B B A5 = O i DA 2 B 1
BT, P L R B k42 B X 2RI 2
FA I k2 a0 2 A . IR AL 1, T DL 3%
IR EKFERT 2 5% RUR, ] i (A, B}, 7]
$14 RUR(C) #1 RUR(E) , HLW & & H 3 12k,
RUR(C) #il RUR CE) #8 /)5 T 2T B B 4 7] B 2
FIW (AL B U B B (AL B, CLE R 2 5
R

5.6 FMBEBEENEEE

B MinFURA 5 MaxFURA ) X I 7E T

MinFURA DL 8 A G RHAE S 5 % FUR 78 AH
S 3 b i S /M S 38 BUX SRR 2 5 R i/ ME
118 S5 KA K SI2 it 7 B 7 i 38 B9 A% . 17 MaxFURA |
3 3o SRAH DGR AE £ A DA 2 e S ] 4 11 38 B kA B
BAAHOCFHIETE B R i i KRS 5 3, it AT A
HEAMZ S T MinFURA 534, {12, MaxFURA
AE Y AL MinFURA AN RE 5 AL Y foe e 455 2. WA 5304
AR B R - i TR AR IE S 5 R
FUR 518 K iE 2 5% RUR [ 7% B FE A
[, T LA MaxFURA . MinFURA £ H 1 11 5358 53
e AH IR 1) 155 B 2 55 S92 ) 4 1Y) oK ik B0 B 4R
H— 2 o ANRHE X T —A B BB o, B R AR G
FRiE R 2 m—k A IR IE B AN FRAE 2 5 5 i
S BIA KR 7 s TSR B R B 2 5 5 ] 4
M A BE A BT an s

A AN FE SRR 1 S 9 1547 HEE S A8 2% A5 2
c M5 CRECEBH MR IRE N

(m—k) (B— D nky,.

A = 56 X A SC R AIE 1 S5 B 2R AT HE L 4 AH

(52 A% B Ny
(m—Fk) (k= 1) 1, lOZ2 M.

1 18 7 3 2 A A 2 I S S RRAE 1 2 5 S B
W00 No W 7E MinFURA vy F JC 20K
B Al 11 e AR 4 A e A 2T B A B R B A I

HFR e RABEBTAL B AKX c ELZTEM
ke Cm— k) A5 2 HF A7 4 B2 2B % o 452 5 DA I 3% 52
Bl 24 BT B R I T B0

Ton=k(m—k)NZ,.
BHF—MA Nu >, 1L, MaxFURA B F



8 1 FHeEss . TR S5 R A% ) 5 30 co-location 45X 125 48 77 12 1731

RS0 SRS I T BB R R B O A e e AR
PRI 2% B Ir LA MaxFURA 3T 5B 808 & T
MinFURA.

MaxFURA 38 51 A A1 55 451 4B J& 4 . i 4k 1 &
W25 S i S8 5 B A 2 — 2B 1Ak B4 BT A BR
MaxFURA-NIL Hil i — A I 5 48 4 5t o) DL 1 2
B S5 I 2R e T E RSB B £ 4
— ARAT I A S &8 AR KB e IR A SR
IR BB 2R B O X n,) , FF LA 52 2% i 324G T
MaxFURA.

6 LWHERSHH

TEAT i, AT TR 52 30k 30 T Pl 42 575 1
RORHAIREE, IR A SCH Hh Ry 3300k 5 Sk 01 Sk
L2 B AT T L8R SE g rp BTl S i Sk 3
CHiES LI, A F 3555 4 Intel Core 17 CPU,8GB
WAE ; B1THEE ) Windows 10, Visual Studio 2013.

6.1 SLIHIEE

ARSCR 9 SE B AR N 3 A N A5 U0 4 A
3 AN ESE RO . N TG A BodE o i AE 300 X
300,1000X1000,2000 2000 3t Fil P9 bl L 7= A= 5 AiE
05 SR AEANTR) B0 AR T LI RS H £ % A
AN SR AR S A5 B3R 3 BT,

®3 ELHESE
IS FEAEEL S A% 3
plantdata-1 32 353 (5000,130000)
plantdata-2 25 13349 (5000,230000)
Beijing-POI 16 23025 (15,23000)

% 3 fiss . plantdata-1 B2 — PR 32 fhE2 5
FEH 5353 AL =YL IR 7 X Sk 2 S Al 4 43 A
B4, HAamE R Ak (WA 5(a)). plantdata-2
JE— T 25 PR . 13349 A Y i AR DT 1A
BEBCHE AR UK 43 A CHLE 5(b)). Beijing-POI j&
— MM E 23025 NG S p A POT B4 46 L 43
TEARILE 5 (o).

[ ] Q u Y
. . z
*« K o0 o5 w a

L e P T X b

.
' ® cn®>»
.
o

(a) plantdata-1

(b) plantdata-2

(¢) Beijing-POT
Bl 5 SRS

6.2 BHABRAGEESN
6.2.1 FEHCRIEAY
Bl 6 AT 7 0 ] FE R UL R de 4 5 1 S e 4

FB T EPACCHRL L] 9335 i UPTOCRR 2 )
(535D 55 AR SO 44t 14 28] B2 4 07 ¥ PUT e i) —
AR P T RZ E 04 v RO AR A R SR B AU
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L
&

P L S 1000 X 1000, FRAEE H Ry 15, 1 B 5
fH 09 20, BT BI{E M 0. 4. ELSE %R M plantdata-1,
plantdata-2 , Beijing-POL 7EAS I B 3 4 |, @3 6
AT LR B To i B it ) 38 n 8 2 s b L vT DLk B i
LB EPA>PUI>UPL 78 5S04 |, 3K
T EE 0.4~0.75 ZARHBIE. NE 7 Al Lk
B AEA R A 8O B A 0 R R U8 bl 4
A )£ EPA>PUI>UPI.

40
[oUP1 oEPA mPUI| - M
35}
30}
ﬁ 250 M
ﬁ R
= 20t
i
15
iz
10f
5 L
0
1000 2000 3000 4000 5000
S H
K6 BEIIEHE AR N 0 s A K
100
_ O UPI(plantdata-1)
901 = B UPI(plantdata-2)
80+ § BEEPA(plantdata-1)
- g MEPA (plantdata-2)
= é g PUI(plantdata-1)
® 60 B E B = g B PUI(plantdata-2)
ool BROE g g g
s E(IN e E £ E
=domal BN AR E‘ =
ke nEN BN BN E E E
ECl IENE Bl BN BN B
7=/ VEIR =[N BN =N =i = =
104 FEINE | EIN I,E§ e EN EHR B i
S AN AN S B R E"\ g
040 045 050 055 060 065 0.70 0.75
R A
B 7 BB TR s s AR

H LI S 2 B JR D EPA 92 4 1 2 R AE Y
R R s AR S BT IZ O VR A 5 SRR E [R] 8K
FH B 22 S0 S 187 B 0K SSORE AR N O 1A % RO
M2 5% .85 H TR EBE K RHE . i 288 T 8
HSCF A/ IN I REALE 19 DT L 52 30T R A = K
SE N EBURRE . T UPT J& Ak % 2 55 4F 1 %50 57
R RCED » H B/ NIUH S 5 S i B U RO
ol 45— S A W 2% 2 e R0 A R A R S BT R
SBCR HRAT 7 PUT A B 0L, 548 = 8k i i
& PULZ 48 2| A U8 A T EPA Fil UPT ZJH].
6.2.2 ZCH N HIEAL

23 (] 2 R A 2B A0 4R IR e s i) - 4B i L

SRR AR R0 R R T RO B E AR B
XA Y A R R B A 8 A A SR X A
AT S s P AR S ¢ BYBORT B Q (o) JE 4 BT A2
P B AR B, A E

Dlulfo

f€c
SUGLS
fec
How(f o) FRRFFAE £ AEBE ¢ i 20 B
US S FRFFE [ ERERAE S R0 S,
H1F EPA J& R AR 20H i 53, i sck L2
F 0 B v UPT 2 35 F S 3] 2 0 9 55 02
PATE X 5B 43 A SE 0 32 2% PUTLUPL A1 PT &3k b4
THAR. A TR E A SCHR H PUTL E [ UPT, PIY
SEOA AT ROR A B 43 50T TP A TR 54T T 5
E S B0 BOHE BB RR AR Dy 15, BB (B
20,52 BI% N 13000, 76 B 525 R o8 T 86 UERCH o
Fb o BRI rPoke 1 1 78 8] — I (B AR T ol
A DAASTR) R AE (8] AR 0. 52 2504 3% ] plantdata-2.
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data mining refers to finding the interaction between spatial
objects, spatial-dependent and causal relationship patterns of
spatial data. Traditional spatial co-location mining aims to
find the corresponding subsets of spatial features whose
objects or events are often located in close spatial proximity.

And many efficient algorithms have been proposed to mine



1738 it "

Hl

S

Eire 2019 4F

the frequent co-location patterns, such as join-based and
join-less algorithm.

The technology of mining high utility item-sets or
patterns from the transaction database has been very mature.
many algorithms have been proposed. And the researchers
have proved high utility pattern doesn’t satisfy the down-
ward closure. So, the two most important points of high
utility mining are: utility function and reasonable pruning
algorithms. In this paper, we study the problem of mining
high utility co-locations from spatial database. The traditional
metrics for spatial co-location mining do not take account of
the utility of different spatial objects belongs to different
features. Compared with the traditional high utility mining.
high utility co-locations mining faces more challenges. Because
the characteristic of spatial data points, the traditional utility
function can’t evaluate the utility of co-locations. Therefore,

we proposed an utility function to more reasonably evaluate

the utility of co-locations, which considers the utility weight

of different features in the co-locations and uses the Feature
Utility Ratio to eliminate the large utility gap between
different features. At the same time, the pruning algorithms
are also very important to mine high utility co-location. In
this paper, we proposed two efficient pruning algorithms to
improve the efficiency of high utility mining.
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In recent years, the authors have devoted to the researches
of spatial co-location mining, and have gained achievements
on spatial data mining and trajectory data mining. In this
work. we focus on spatial high utility co-location mining.

and propose the related concepts and the efficient algorithms

to mine spatial high utility co-locations.





