UNSUPERVISED LEARNING
CLUSTERING - DBSCAN
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DBSCAN (Density-Based Clustering)

DBSCAN is a density-based algorithm.
v" Density = number of points within a specified radius (Eps)

v' A pointis a core point if it has more than a specified number of points
(MinPts) within Eps

** These are points that are at the interior of a cluster

v’ Two parameters:
% Eps: Maximum radius of the neighbourhood

*** MinPts: Minimum number of points in an Eps-neighbourhood of that point

v' A border point has fewer than MinPts within Eps, but is in the neighborhood
of a core point

v' A noise point is any point that is not a core point or a border point.
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DBSCAN (Density-Based Clustering)

* N, (p): {q belongs to D | dist(p,q) <= Eps}

* Directly density-reachable: A point p is directly density-reachable from a point g
wrt. Eps, MinPts if

* 1) p belongs to Ng,(q)

* 2) core point condition:

INEps (q)l >= MinPts MlnPtS — 5

’ h Eps=1cm
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DBSCAN (Density-Based Clustering)

* Density-reachable:

* A point p is density-reachable from a point g wrt. Eps,
MinPts if there is a chain of points p,, ..., p,, P;=q, P, =
p such that p,, ; is directly density-reachable from p,

e Density-connected

* A point p is density-connected to a point g wrt. Eps,
MinPts if there is a point o such that both, p and g are
density-reachable from o wrt. Eps and MinPts.
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DBSCAN: Density Based Spatial Clustering of Applications with Noise

* Relies on a density-based notion of cluster: A cluster is defined as a
maximal set of density-connected points

* Discovers clusters of arbitrary shape in spatial databases with noise

Border

Core

Qutlier

Eps =1cm
MinPts =5
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DBSCAN: The Algorithm

* Arbitrary select a point p
* Retrieve all points density-reachable from p w.r.t Eps and MinPts.
 If p is a core point, a cluster is formed.

* If p is a border point, no points are density-reachable from p and
DBSCAN visits the next point of the database.

* Continue the process until all of the points have been processed.
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DBSCAN Algorithm

* Eliminate noise points

* Perform clustering on the remaining points
current_cluster_label < 1
for all core points do
if the core point has no cluster label then
current_cluster_label «— current_cluster_label + 1
Label the current core point with cluster label current_cluster_label
end if
for all points in the Eps-neighborhood, except i the point itself do
if the point does not have a cluster label then
Label the point with cluster label current_cluster_label
end if
end for

end for Prodi S1 Teknologi Sains Data



DBSCAN: Core, Border and Noise Points

Point types: core, border and noise

Original Points

=4

Eps = 10, MinPts
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Original Points Clusters

e Resistant to Noise

e Can handle clusters of different shapes and sizes
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Original Points

e Varying densities

e High-dimensional data
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(MinPts=4, Eps=9.92)
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DBSCAN: Determining EPS and MinPts
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Idea is that for points in a cluster, their k" nearest neighbors are at roughly the

Noise points have the k" nearest neighbor at farther distance
So, plot sorted distance of every point to its k" nearest neighbor
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