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Abstract: The spatial clustering is an important tool for analyzing spatial data. Clusters in the spatial database may be
of arbitrary shape e.g. spherical, drawn-out, linear, elongated etc. Therefore, to discover clusters of arbitrary shape be an
important quality standard for spatial clustering algorithm. In this paper, we present a spatial clustering algorithm based
on the nearest distance distribution, the algorithm is based on a reasonable assumption that in the particular part of data
space, points within same cluster are uniformly distributed. Experimental analysis shows that the method can discover
clusters of arbitrary shape and it is efficient and useful for large spatial database.

Keywords: The Nearest Neighbor; Spatial Clustering Algorithm; Cluster
—METIEBI T RRESZE

L E AN RN
VRIS A TR, TR

P RIS AR AR, B
Email: yzf@yxnu.net

Wk HW): 201245 A3 H: BRIEY: 201245 21 H: SJHEHY: 201245 H27H

B F: SRRSO AR AR TR, (O P R K SRR AR T e AR TR, BBk
(K1 RREEMD . SEFRATSE, R, B AU R AR B A 7 2% (R SRR SE R ) AN SR . AR SO 3T
S —AhEE T IR AR B B A S R SRR i, AR I TIXRE— MBS, BB 3 1] A AR 7
gy, — AN RIS AT . S HTR B, AR R IAT B ARIAE, i FLx T K20 2 () 5
T R

KR LW FMEREL, BE

1. 31§ () —AN T SR AT R TR TG, 2 R SR B B e
o L , (KBRS R B 2 U TR, AR R T

Wk, B WA R, bR, Rk LT PR FRAR PR
o AN S . R T RS, T R T2 P R ST A
IREVPA S IR SV S A S T R R e \ RN
e - o Ao S s ()R I P A R 2 . 7 R
AR RIS BAR I T, SO AR 1 IR
NIRRT TR ORI 5, KRR
: EVEA I R Bk — A RIMTE R, —

RGN AEAHE TREE RSB <SSR RAE KB PE BRI o BT BLE AR, A
FAAE A MR P R RS (e 2011Y074). HH AT TR B H BT 1A 3 T B i A 1 2 () SR 2 v

114 Copyright © 2012 Hanspub



—TRE T A AR A (1743 () R T ik

AN BALNR: 5 2 Fnkos i) B o0 s
BUAE— AT R IEA, R T A SCHREW IR UL
MR 283, R T R AR A g AR P A AT I
MES, ECIERL EX RT3 4 i, 4R H
HE T I AR B B 43 AT 1 SR R R LA (e SCAND
53%), JEhE SCAND Hykdb T fiiid . 55 5 il e
Xf SCAND Sy A A M T VP . 28 6 71
XA SCIIT ) TAEEAT B4

2. ZFE SR AEHELA
2.1. = [EBIEMLE

7% [8] 58 25 (Spatial Clustering) /& B AE— MK HIZ
YEEHR A R FH R R DR R SRR, AR [ — 2R
8 TP R R GG I v R ARARLE T AN [) 2R 2 v 1) % %
AR AN TRIN 24 o) el 42 A 8 X sl K4 e 41t
VFZ A I T H R M - R, i 2% (A 2R 28 pr A
Hrp THZ —, i, wTRLAIZRIE S ok i) H b sk
DN ES P e A P B AL R I, 5 O LA A
RSB I o AR A2 — Dy RE, 251
SRARTT LAAE A > 5 i) T 5 SR RO 1) 23 A
THOL, SRR RBIRRE, JSE — MR e R
A LLRAN I T o 2 [ RIS w] LUAE e Sk () il b
HODEBR, gy RARHIERR, XA R I
MIERK Higtr. TR 2 sE SR 2 RN,
% () SR 2 0 R A B 42 i E 5 1 — N IR BRI 40
W, JFHA T2 REEVL, XUEERRELAT LIS
PR R Tk RUOTiE ST B 575
FET AR IR T 15

2.2. HHXMARIE

LR, Aot DR 28 24 [ R0 T B8 o 1 SRR
H, MRAR i CLARANS $9:PURI DBSCAN 5341,
Raymond T. Ng %5 A& Hi 1) CLARANS HiL2 % —4
N NI € e TS S I AL B = A5
HARE RS RIS 5, RIS, mi A%
S N S R, T LA L R AL B T TR
WERERCIR R 2, ARER AT R Ester
Martin 2 A32 ) DBSCAN Skt —FhIk 125 FE (1)
R, CREE AT M (125 TR B 12 b R AT R
TEIRIIER, IR, FAEHA R B 7 p A

Copyright © 2012 Hanspub

RIAERTCIRIIRIE, S 2% 240 Eps &
MinPts UK, HXPNSHARMER . BR T KH
WA AL GEER I TTIESS, B B s o, A
(10— L ol 3 1) e A ST AR A ) DL L 5 I ON 2 ) R 2K
. SADBSPIRE AT i A7 it AN HE A [ K, i L
AR R A4 K R DG ST U6, SCHR[6]
RO A IR0 G B S M R R 5 A T T
% FEf¥Y RTDBSCAN H3%, T Delaunay — {732
H T —ANH TR R 29 SRS SR 2K 1 DHCA 52, IF ik
RIS R S SDCAS K. XF %) SADBS
SKRAEAE A BEAS (5, 1 Hos R T Has K
[ F AR R T INRE, (FUEL RS AR T 2 M S
e m g 1, SRR ) S B HORS i AN o STHR
(77K 25 10 {5 S0 PR A JE 4 N 28— 10 2 [ B 3 0 5
PRI RGE, W25 U508 2 B 43 A A s TR B 4
PG BE, [FIEDEE GIS fil SAS 5k SPSS 4 it
SRR TR, (HXTT 28 GIS 5 18 A% b e %
MO AR, T B Ed A% U R T

2.3. AXHRBRIEE QIR

X R B A [ B R P (RS T, 0 SRR
AR EOR: B RE RDUERTIRIERSE, Py
2 AV A P P RRIBVORAE Y, B mT RE 2 2Bk
RIS FREEI . EMAE . H OO BER B R AL
W Pe by, B, Pl LT S E s A
SRR TARTR T o BEXF LA BN EER, A
FRATTHE AR L PO B Bk T 3 A8 0 A ) R SR Bk
SCAND 5 7%(A Spatial Clustering Algorithm Based on
the Nearest Distribution), X AMHVEEEE T X —AME
B BBESSE W AN E By, N EREEN
MR ST AT o T T FRATI N S A B AT %
AEREAT R SC, AR5 PRI /41 SCAND S0 AR .

3. SCAND E:pyfExT1E
3.1. HXENX

FESC (AT S A — 2 T U SRS
peS, mip LS PIEIEABLRA NNs(p), Bkt
S—{p} P p HEERATM A, WYL, W
peS,VqeS—{p} 1 Dist(p,q):Min{Dist(p,q)} (H
th Dist(p,q) %75 p 5 q ZMIIIEEES), M4 q sl

115



—TRE T A AR A (1743 () R T ik

A S s p IERT4R, oA NNs(p), 7 NNs(p) = qo

B X 2(EAREE RN W S A RitE, peS, q
A S op MEAEAR, & p MR B ES R R N
Dist_ NNs(p), ‘B&n~p 5 q ZHMEEE, W Dist__
NNs(p) = Dist(p,q)-

TE X 3(EI AR PR B AR B S & — AN, s €S,
MRS R AR IR B AR RS S T T AT Jo &= ) i
KRR EES, 04 DistSet_ NN(S), ‘B 4&H1f Dist
__ NNs(s)HUE 44, B DistSet_ NN(S)={Dist__
NNs(s) | Vs, €S}

3.2. RITSPEEREMIERS M

TR AT A0 2R 2 o e SR Y 3 4 B 26 £
BRI ATAERE 15T, FATTI) 23 WA T3 —
MBI BBAERE S SR e gy, — M RK
S E R I ST AP A I AFR AN SR A P b A
[ KA IR AN IR P13 o

St BOLAREE S D MRS, AR N
A RS AR — B 2 ) R, 0N
[i] R (2R VOI(R)e BB N AN “ A
PR R h, B S RI—ASFEN, AL
Vol(S), WIFLrH i) — A i NS T2 S R
Vol(S)/Vol(R). #¥[H] R W1 s q I Rale 46 #E & D KT
x IR, S5 T B D REATILL g i, P42
3 x HEERA R, dIXMEERER SP(q, x), ¢

P(D>x)=1-Vol(SP(q,x))/Vol(R) (1)

i 2 BB ) R AP ) NAS s R A7 7y
A ¥, BT LMRAE(D A, X N A #BATE N i 2k SP(q,
X) P IHEAR A -

P(D>x)=(1-Vol(SP(q.x))/Vol(R))" ()

PISE, D AKT x MIRERAET N A sl #livk A2

BRAK SP(q, )RR, FHHEEA
P(DSX) =1- P(D>x)
=1-(1-Vol(SP(q,x))/Vol(R))

Rk, e 4Ezs i, B D K70 A ph KL
WA -

F(x)=P(D<x)=1-(1-nx*/Vol(R))  (4)

@A IATAT LU i, IXAN 3 A1 A 2

nG3)

116

N AT Vol(R), X HL N gl & 4% [|) R H 1) s, RISk N
IRZE S 1o, Vol(R) /& JAMAL,  H T 7% A 2 X 45k
Vol(R)H ¥ s (AR T BE AT AT IR, BRI AT B
5 THEL Vol(R) Mk A PRI AE— 28, 33X th 2 AT o B v
(i, R 3.3 AR RO SR AN A
IR () SR IR

3.3. FHMBRBEERIITETZE

FERSRAL, — AN RIS R ANEE AL, (H2E,
BATTLICK 254 S Yo e AR R, AR5 iRt
XEEATALR 7S TR AR 2 mi 4R S I IR . A
U] A HEA R S IE PR G TG WAL R e ? 2%
JELUN T s — 2R 7R TR Y 12 AT e 2R 2%
MTEARARL: —RIXAN TR R B Z e A& 1 BAT
AT LR i T WS (9 77 ke o SRR I A,
Bl 1 FTR.

I WS AT AN SRR AR W 7 vk, DGk
(i J A e TR B (0 s AR, AR B AR 12 G ]
EREA IR AIE ? O PTIE BRI AR K BT R, A
EHERE TR A KITL; A5 ARG BEE R N, )
ZIEAR AT T B 2 BB AME I LAS 2 1T
MHARE C ME, W, FATHEWAR K% I
DistSet_ NN (C)54 IR KMH . o T TR 2R
TR PRV S ), PRATT s 25 e

SE S A(P A ) I A A B A LE T T I s BTG I
K. BWIEAREPRMES R S, ZEFMUZ U
TEMIM RS K EEE o GL(S), W GL(S) K S IRt 4R
BAEA TG E R, B, GL(S) = MAX{DistSet
__NN(S)}-

Figure 1. Discover clusters of arbitrary shape
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