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Clustering Definition

oClustering is the process of grouping a set of
physical objects into classes of similar
objects

olt is similar to classification in that data are
grouped. However, unlike classification, the
groups are not predefined. Instead, the
grouping is accomplished by finding
similarities between data according to
characteristics found in the actual data.
(Dunham, 2003).
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Where we use clustering?

oBusiness

oBiology

oStatistics

oData Mining
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Clustering Algorithms

oPartitional clustering
oHierarchical clustering

oDensity-based clustering <i

oDistribution-based clustering

oCentroid-based clustering
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Density-based clustering
definition

ols a set of density-connected objects that is
maximal with respect to density-reachability.
Every object not contained in any cluster is
considered to be noise. That is, for each

data point within a given cluster, the
neighborhood of a given radius has to
contain at least a minimum number of
points. Such an algorithm can be used to
filter out noise (outliers) and discover
clusters of arbitrary shape.(Han, 2001)




Density-Based Clustering
definition

oDefining density-based clustering requires
new definitions.




Density-Based Clustering
definition

1. The neighborhood within a radius & given
object is called the &neighborhood of the
object.

2. If the &neighborhood of an object contains

at least a minimum number, Min/Pts, of
objects, then the object is called a core
object.

3. Given a set of objects, D, we say that an
object p is directly density-reachable from
object q if p is within the &neighborhood of
g, and q is a core object.




Density-based clustering
definition

4. An object p is density-reachable from object g
with respect to € and MinPts in a set of

objects, D, if there is a chain of objects p!1,...,
in=qg and pin =p such that pli+1 is

directly density-reachable from pd7 with
respect to £and MinPts, for 1<i<n, pin €D.

An object p is density-connected to object g
with respect to € and MinPts in a set of object,
D, if there is an object o€/ such that both p
and g are density-reachable from o with
respect to £ and MinPts. (Han,2001)




Density-based clustering
definition

p density-reachable fromq
( not density-reachable fromp

p and g density-connected
| toeach other by o

Figure 1. Density-reachability and connectivity
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Summary

oToday we cover the following:
oClustering
oClustering applications

oClustering methods
oFocusing on density-based clustering
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