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.DBSCAN(density based spatial clustering of applications with noise)

(recursive density based clustering algorithm, RDBC),
.RDBC DBSCAN , DBSCAN . Web
, ,RDBC DBSCAN , DBSCAN.
z ; ;Web mining;
1 TP311 A
, 40 ,

, K-means’ HAC(hierarchical agglomerative clustering)!** CLANRNS
(clustering large applications based on randomized search)™®

DBSCAN(density based spatial clustering of applications with noise)t®

. , . DBMS
(DBMS ),DBSCAN
, ( )
( )-
Y RDBC(recursive density based clustering algorithm).
.RDBC DBSCAN ,
* © 2000-04-03; © 2000-07-20
: 973 (G1998030509)
(1976 ), , , , , ; (191 ), ,
v ) , ' ;o (1961 ), o
) , ; (1960 ), , v , ,
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.RDBC DBSCAN Web , ,RDBC
DBSCAN , DBSCAN.
1 2 RDBC . 3 Web
4 5
1
, .DBSCAN Ester 1996
DBMS (bBMS
),DBSCAN ,
DBSCAN .DBSCAN : e—— ;
Minpts—— £
.DBSCAN N ,
1(e )- r & , N,(p), N.(p)={qeDldist(p,q)<é}.
Minpts, ¢ p &neighborhood P q -
2( - ). & Minpts, p q - ,
(1) peNa);
(2) IN(q)|=MinPts( ).
@) q :
3( - ). ¢ Minpts, p q - , Pl
PnP1=9:Pn=P> Pi+v1 Di - .
4( - ). & Minpts, p q - , o, p q
0 - .
5( ). D & Minpts, C
(1) Vp.g, peC ¢ Minpts, ¢ p - , qeC.
(2) Vp,qeC, ¢ Minpts, p q -
’ ¢  Minpts,DBSCAN , 5
N*log(N). , & MinPts(Ester
),

) ( ).
1. Algorithm DBSCAN (DB, ¢,MinPts)
(1) for each o, DB do

2 if o isnot yet assigned to a cluster then
3 if o isacore-object then
4

collect all objects density-reachable from o according to ¢
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(5) and MinPts;
assign them to a new cluster

2 RDBC

DBSCAN , . )

( )- , 1 , , .DBSCAN
, .RDBC ,

(a) Initial data points distribution (b) Data distribution after two iterations of core-point extraction processes. It can be
clustered into three clusters easily
@ (b) : 3
Fig.1 Brief description of the idea of the algorithm
1
RDBC : & Mpts, [6], k-

2. Algorithm RDBC (WebPageSet)

(1) Set theinitial value of Eps 1, and the Mpts 1.
(2) e=¢_1,Mpts=Mpts 1;
(3) WebPageSet=Web_L og;

RDBC (&M pts,WebPageSet)

{
4 Use ¢ and Mpts to get the core points set Cset
5) if size(CSet)>size(\WebPageSet)/2

{/I Stopping criterion is met.

(6) DBSCAN(WebPageSet, ¢, M pts);
}
(7 else
{/I continue to abstract core points from L
(8 Update ¢ and Mpts according to Cset
(9) RDBC(&Mpts,CSet);
(10) Collect all other points in (WebPageSet-CSet) around clusters found
(11 in Step (10) according to & 2.
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}
}
DBSCAN O(N*logN).RDBC DBSCAN
, O(c*logN+N*logN+L)=0(N*logN). , ,RDBC
DBSCAN . RDBC , ,
DBSCAN
3 Web
4
Stepl. Web .
(D) Crawler Proxy Web "
, , HTTP
2 { 3 Web
T , !
Step 2. Web .
(D) s y ' (PiP)
2 , (PiP)) Nij. ,
Ni,N;.
©) P(P|P))=NIN;.
(4) . 3
Disl(A4,B) = Max(UP(A | B),JP(B| A4)), (1)
Dis2(A,B) =0.5(1/P(4|B)+1P(B| 4)), 2
Dis3(4,B) =\/(JJP(A | B)-UP(B] A)) . 3
) AB BA , . (D
Perkowitz Etzioni . {
: ©)
Step 3. RDBC
Step 4.
4
. (NASA) web . 1995
8 1 00:00:00 8 31 23:59:59 . 18 688 IP 15429
1569898 web . 171 529 .
3 RDBC DBSCAN , .1
RDBC . DBSCAN,
2 2 RDBC DBSCAN . ,RDBC
) . DBSCAN,
, ,RDBC ,

Table1l Partial clustering result using RDBC
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1 RDBC

/shuttle/missions/41-c/news/
/shuttle/missions/61-b/

Class 1 /shuttle/missions/sts-34/
/shuttle/missions/41-c/images/

/history/apollo/sa-2/news/
/history/apollo/sa-2/images/

Class 2 /history/apollo/sa-1/sounds/
/history/apollo/sa-9/sa-9-info.html

/software/winvn/userguide/3_3_2.htm
/software/winvn/userguide/3_3_3.htm
Class 3 [software/winvn/userguide/3_8_1.htm
[software/winvn/userguide/3_8_2.htm

Table2 Comparison between the clustering result of RDBC and that of DBSCAN

2 RDBC DBSCAN
RDBC DBSCAN
Number of pages 15429 15429
Runtime (s) 21 25
e/Mpts 10/20 5/5 10/20
Number of clusters 44 4
T 200 (
8
@ 150
g DBSCAN
8 100 |
=
ks
50
z RDBC
g ‘M‘ o—o l
2 0 L—m—m— ! ! S0 —0 0o ¢ o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Cluster ID

Fig. 2 Comparison of RDBC and DBSCAN
2 RDBC DBSCAN

5
(RDBC). .RDBC
DBSCAN , DBSCAN . 3 ,
,RDBC DBSCAN , DBSCAN. ,
web
(DBSCAN ) , YuHen Hu

,David Abrecht,Ingrid Zukerman MSR Web Support Group  Steven Johnson ,
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Abstract: The effectiveness and efficiency are two problems in clustering algorithms. DBSCAN is a typical
density based clustering algorithm that is very efficient on large databases. In this paper, a recursive density based
clustering algorithm that can adaptively change its parameters intelligently is presented. This clustering algorithm
RDBC (recursive density based clustering algorithm) is based on DBSCAN. It can be shown that RDBC require the
same time complexity as that of the DBSCAN algorithm. In addition, it is proved both analytically and
experimentally that this method yields results more superior than that of DBSCAN.
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