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An Adaptive Grid-based Clustering Algorithm over
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ABSTRACT

A data stream is a massive unbounded sequence of data elements continuously generated at a rapid rate. Due to this reason, memory
usage for data stream analysis should be confined finitely although new data elements are continuously generated in a data stream. To
satisfy this requirement, data stream processing sacrifices the correctness of its analysis result by allowing some errors. The old
distribution statistics are diminished by a predefined decay rate as time goes by, so that the effect of the obsolete information on the
current result of clustering can be eliminated without maintaining any data element physically. This paper proposes a grid based
clustering algorithm for a data stream. Given a set of initial grid cells, the dense range of a grid cell is recursively partitioned into a
smaller cell based on the distribution statistics of data elements by a top down manner until the smallest cell, called a unit cell, is
identified. Since only the distribution statistics of data elements are maintained by dynamically partitioned grid cells, the clusters of a
data stream can be effectively found without maintaining the data elements physically. Furthermore, the memory usage of the proposed
algorithm is adjusted adaptively to the size of confined memory space by flexibly resizing the size of a unit cell. As a result, the confined
memory space can be fully utilized to generate the result of clustering as accurately as possible. The proposed algorithm is analyzed by a

series of experiments to identify its various characteristics

Key Words : Data Stream, Data Mining, Clustering
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1: divide Ni.....Nq into p intervals and create p“ initial cells;
/* S(g) : the support of cell g = S(g)=c' / |D| */

2: for a new data element e' generated in D' do
3 =l
4: ID\ED+1;

/* Updating Phase */
5. search the cell g whose range includes ¢, i.c..e'©R(g);
6: update 4, @, ¢’ of the cell g

/* Partition Phase */
70 if S(g) >= Seu {

8: if Jdimension i, 1< i< d, such that |fi(g) — si(g)| > L {

9: find the largest o' among o' where |fii(g) — su(2)] > L and
find the smallest o' among &' where |fix(g) — six(g)| > A

10: select the dividing dimension k;

11: divide g into g; and g» with respect to dimension k;

12: initialize the distribution statistics of g; and gz;

13: if g is an initial cell

14: set ¢'=0 and w'=0/=0 for Vi dimension;

15: else

16: eliminate g; continue;

17: )

18}

/* Pruning Phase #*/
19: if g is not an initial cell {

20: if S(g) <= Spm {

21: find the parent initial cell g, including €', i.e., e'ER(g,) ;
22: update g, with distribution statistics of g;

23: eliminate g; continue;

24: }

25}

/# Memory-Space Adjusting Phase */
26:  if no free memory space {

27: for all intermediate and unit cells g do {

28: add the distribution statistics of ¢ to its parent initial cell;
29: eliminate g

30: ¥

31: A =AX 25

320}

33: if free memory space stays larger than two-fold of the total size
of all unit cells {

34: A=M2;
350}
36: end
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