F vlojEbio] 22 RE Al Hoju o]de] &

g gtoleol2z Ry gAlHoln F4& 4L A5H oz e FLUIH voldL dojet o] FH3I FrtstEA

8/d0) oS FosE gich FHolE mpeldelA dloJetE RSl fAM 2Fo R RREE ¥ FH2HYL wig FRF Hololth
71E drelA 83 ""—1’\151%“ A o4 744 ‘L}I’-E\%%"l AANHZA G, e 2L EARE vk A FH2HYE Ao AR

7o ALE Ve R stz dojg ¢o] BolAFE A vl§o] ARk EF, ARe FF dojek: Fez snz ugF dojg
BAf Bgo] gt B =2QME FuE0lE “M‘a‘—— gty a= Ag vter & 289 Wg Ax gk
ZelaEgelE 71E T 2928Y /THEY BARE Hdsted 38 B ARZez I Zu2uY 2848 Eol7] A%
F28P AN T v BN FRATE Qo o A FTAALE BAsE WEAY TR WEd o

7oz g 3 FEHAEY PEE AAg

£ 2 o o

O

An Efficient Grid Cell Based Spatial Clustering Algorithm
for Spatial Data Mining

Sang-Ho Moon'- Dong-Gyu Lee''- Young-Duck Seo'!

ABSTRACT

Spatial data mining, i.e,, discovery of interesting characteristics and patterns that may implicitly exists in spatial databases, is a challenging
task due to the huge amounts of spatial data. Clustering algorithms are attractive for the task of class identification in spatial databases. Several
methods for spatial clustering have been presented in recent years, but have the following several drawbacks : increase costs due to computing
distance among objects and process only memory-resident data. In this paper, we propose an efficient grid cell based spatial clustering method
for spatial data mining. It focuses on resolving disadvantages of existing clustering algorithms. In details, it aims to reduce cost further for good
efficiency on large databases. To do this, we devise a spatial clustering algorithm based on grid cell structures including cell relationships.

719 : B SHAE Y (Spatial Clustering), SHAEE A T2|E(Clustering Algorithm), SZHHO0IE 00| (Spatial Data Mining)
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void CreateDAC ()
{ CELL_ID current_cell ;

CLUSTER_ID CurrentMaxClusterID = 0 ;
for (current cell = 0 ; current_cell < cell_count ; current_cell++)
{ if (grid_directory [current_cell].GetCount ( ) == 0) continue ;
if (grid_directory [current_cell].ClusterID != -1) continue ;
grid_directory {current_celll ClusterlD = CurrentMaxClusteriD ;
PropagateCluster (current_cell, CurrentMaxClusterID) ;
CurrentMaxClusterID ++ ; }

void PropagateCluster (CELL_ID current_cell,

CLUSTER_ID current_cluster_id)

{ CELL_ID near_cell ;

CNearCell NearCell (current_cell) ;
for (int 1 =0,;1 < 8;i++)
{ if (NearCell.GetNear (i, near_cell ))
{ if (grid_directory [near_cell]l. GetCount () 1= 0)
{ if (cell_info [near_cell].cluster_id == -1)
{ grid_directory [near_cell].ClusterID = current_cluster_id ;
PropagateCluster (near_cell, current_cluster_id) ; } } } }
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void MergeCluster ()
{ CELL_ID current_cell ;
CLUSTER_ID CurrentMaxClusterID = 0 ;
for (current_cell = 0 ; current_cell < cell_count ; current_cell++)
{ if (grid_directory [current_celll.GetCount () = 0) continue ;
if (grid_directory [current_cell].ClusterID == -1) continue ;
SearchNearCell(currentAcell,gndAdJrecwry[curTentAcell].ClusterlD) )
}
void SearchNearCell(CELL_ID CellID, CLUSTER_ID cluster_id)
{ CECCANearCell nearcells (CellID, x_size, y_size, x_count,
y_count, threshold) ;
int num_near_cell = nearcells.getNearCellCount ( ) ;
for (int i = 0,1 < num_near_cell ; i++)
{ CELL_ID NearCellID ;
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nearcells.GetNearNthCell (i, NearCellID) ;
if (grid_directory [NearCellID].GetCount () == 0) continue ;
if (grid_directory [NearCelllD].ClusterID == cluster_id) continue ;
CLUSTER_ID near_cluster_id
= grid_directory [NearCellID].ClusterID ;
double distance = GetMaxDistance (CelllD, NearCellID) ;
if (distance < threshold)
{ int ncluster_id = cell_info [NearCellID].cluster_id ;
PropagateECCA (NearCellIDcluster_id) ; }
distance = GetMinDistance (x, y, near_x, near_y) ;
if (distance < threshold)
{ double obj_distance
= GetObjMinDistance (CelllD, NearCellID) ;
if (obj_distance < threshold)
PropagateECCA (ncluster_id, cluster_id) ; } }
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