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Relative Density Based Incremental Clustering Algorithm
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Abstract: A new incremental clustering algorithm is proposed in this paper based on the relativity principle, which means that the
similarities of objects in the same cluster is higher than those among different clusters. This approach not only inherits the advantages of
absolute density based algorithms which can discover arbitrary shape clusters and are insensitive to noises’!, but also efficiently solves
the following common problems: clustering results are very sensitive to the user-defined parameters, reasonable parameters are hard to be
determined, and high density clusters are contained fully in coterminous low density clusters. With this approach, incremental clustering
can also be supported effectively by defining the affected sets and seed sets of the updating objects in this approach.
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Fig.1 Clusters when parameters are set properly Fig.2 Clusters when parameter of density is set low
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EX1 W p Wk EEE",

X FAEMIERE & FES D, XIR p kPR E LR p BITHE b NMRIEWIE o R Hep
p,0E Do ME p Mk EHIEEF k-distance( p) FR o

EBX2 MEpWEIESPE.
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EXN3 X5 p Bk EAFHERS,
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EUTF .
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nnad, (p) = [oe%m v 0)]
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SEBE 6 >0 KR D,p€ D, &1 - rdi(p)] < 8, MFHREXER p ABRLH R,
EX6 HLMWE p WBOESR.
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EX8 MR p RTECHHENER,
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ETHMBEEHRLEE RDBClustering (Relative Density Based Clustering) HERRIF .

RDBClustering(Set Setofpoint, int k, real &)

//Setofpoint BEIRLE , k AE /LB ST EL,

116 ARTFEHRE

BEGIN

REPEAT
point = GetCorePoint( Setofpoint, k, &);

IFERFP R PR~ MBOX R,

1ETAZDXT S, W point 7 NULL
IF point < > NULL THEN

Coreset = GetCoreSet( Setofpoint, point, k, &);
ITERIRFXT R P E] point WLES

clusterld = NewClusterld( );
HRBHEIRRS

C = GetInitCluster( Setofpoint, point, CoreSet, k, clusterID) ;
ITAARAR R 5 18 8] point IBTHRZE C,
I3EFRRA clusterID
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ExpandCluster(Setofpoint, C,CoreSet, k, 8);

113423 CHFTY R
END IF
UNTIL &A EA20] L#ATY#;

END RDBClustering.
HH, ExpandCluster 13 72 thF% B4R I T .
ExpandCluster (Set Setofpoint, Cluster C, Set CoreSet, int k, real &)
BEGIN
WHILE NOT CoreSet. empty() DO
point = GetOutPoint( CoreSet ) ;
11\ CoreSet HHERHH — L IT 4 point
NewCoreset = GetCoreSet( Setofpoint, point, k, 8);
IFERVFRIIXT RPIFE point B LES
FOR i FROM 1 TO NewCoreset. size DO
object = NewCoreset. get(i) ;
IF (1 - rdgse (object)) < 8 THEN °
113355 BE 8 BT 7 A AR R HEA T I (R 2
CoreSet = CoreSet { object/ ;
Ilobject TIAZE C ML ESR
END IF;
END FOR;
C=CUNk(point); -
BB LY S point ) k VTARER/EY R C
END WHILE; J
END ExpandCluster.
1372 ExpandCluster 955/ (1-rdgsq (object) ) < 87 F LAXH 25 B 5 38 i 7= . R ANk 7 4T B (A 28,
HRERIREE RS T , WX AR B EERAE,
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WX R4 ABRIERIALHE,

X5 p AL ACHI N HAEDL, (0 3 R -

(Dp BRILA : p B THM—MEOWERI k 26,

(2)BIEEHZE : p MIEFIARIX R LR FILLSTEBFTE, E 3(a) i

()% p RB— LR, 0 3(b)FTR;

(B BTHNR p URHMEFHNEWIEALR T HARENRMGEIE, W 3(c)im;

()4 : i TFRER p UERMH X RETA, — N ROAR R AR 5 R BIE, S8
RAAWANHENE, WE 3(d)FiR.

ERMREIRE D FFEE C1,C2, -, Cn, JLRER O FEBERE D' HIEX D FHXLRp K
FUEBHRR DU D SR Affectedpy » (p) , NEWISE Affectednyy (p) i ZHEATEEREE,

FT N 3 B A3 B U R 28 5 RDBIClustering ( Relative Density Based Incremental Clustering) Y5
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Fig.3(a) Forming a new cluster Fig.3(b) Sorbed by the former cluster A
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B 3(c) HEFELBCEIE . B 3(d) EEFELDLRNFEB.C
Fig.3(c) Bring the merging of two former clusters B and C Fig.3(d) Making the former cluster D split

into cluster B and cluster C
RDBIClustering( ClusterSet CluSet, PointSet D, PointSet D', int k, real &)
HERAKERE CluSet= (G}, FEHEE D,
11T BRSO’
BEGIN
FOR i FROM 1 TO D’.size DO ~
p = GetOutPoint(D') ;
IF p B4RiR THEN NEXT
115 p BARR, AT — A&
Affectedpy (p) = GetAffectSet(p) ;
IncreCluster(DUD’, Affectedyyy (p), CluSet, k, 8);
IR Affectedyyy (p) th K38 BERIRE
END FOR;
END RDBIClustering.
H, IncreCluster TR HRS R AR BRI
IncreCluster(Set Setofpoint, Set AffectedofP, ClusterSet CluSet, int k, real &)
BEGIN
SeedSet = GetSeedSet( AffectedofP, k, &);
AN PR EIR &
IF SeedSet = = NULL THEN RETURN
IIEXEHEAXTAR p AP E , IncreCluster 457 ;
FOR i FROM 1 TO SeedSet. size DO
point = GetOutPoint(SeedSet) ;
cluld = GetClusterld( point) ;
11483 point FIZRFRIR , % point R4, cluld K7 0
C = GetSet(CluSet, cluld) ;
IF C< > NULL THEN
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IF (1 - rd¢(point)) < 8 THEN// point /38 F2 C
C= CUNk(poim) ;
NEXT;

END IF;

END IF;

cluld = NewClusterld( );

[ExpClu( Setofpoint, point, cluld, CluSet,k,d);
HAZJE CluSet HIFRT] , A\ point 1} Z#HITY &,
1133 B G T BT SRR LAZEARIR cluld

END FOR;

END IncreCluster.
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Ha4 sCI¥IRE B 5 B ¥ RDBClustering f KL R
Fig.4 The test data set Fig.5 The clustering result of RDBClustering
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