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What is DBSCAN?

e DBSCAN (Density-Based Spatial Clustering of
Applications with Noise) is a popular unsupervised
machine learning algorithm used primarily for clustering
tasks. The fundamental principle of DBSCAN is to identify
clusters based on the density of data points,
distinguishing regions with a high density of points
(clusters) from regions of low density (noise).

e DBSCAN operates based on two parameters:
o eps (epsilon): The radius around a data point to
search for neighboring points.
o minPts: The minimum number of points required to
form a dense region (a cluster).
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Why to use DBSCAN?

 No need to specify the number of clusters
Unlike K-means, DBSCAN does not require the user to set
the number of clusters a priori.

e Ability to find arbitrarily shaped clusters
DBSCAN can find non-linearly separable clusters that
other clustering algorithms might not detect.

 Robust to outliers
Points classified as noise can be treated as outliers,
making DBSCAN less sensitive to outliers than other
clustering methods.
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Advantages

e Versatility in cluster shapes
DBSCAN can detect clusters of arbitrary shapes and
sizes, unlike algorithms like K-means which assume
spherical clusters.

e Handling of noise and outliers
DBSCAN effectively identifies and separates outliers from
core and border points, providing a robust clustering
solution.

e Minimal input parameters
Requires only two parameters (eps and minPts), and the
algorithm's behavior is relatively intuitive with these
parameters.
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Disadvantages

e Sensitivity to parameters
Choosing an appropriate value for eps and minPts can
sometimes be challenging and data-dependent.

 Difficulty with varying densities
If clusters have widely different densities, DBSCAN might
not be able to cluster the data effectively without fine-
tuning.

e High-dimensional data
The performance and accuracy of DBSCAN can degrade
with an increase in dimensionality, a phenomenon known
as the "curse of dimensionality."
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Implementation of DBSCAN

sklearn.cluster DESCAN
sklearn.datasets make moons
matplotlib.pyplot plt

make _moons(n_samples= , Noise= , random_state=42)

dbscan = DBSCAN(eps= , min_samples=5)

labels = dbscan.fit_predict(X)

.scatter(X[:, 01, X[:, 11, c=labels, cmap=
title( )

.xlabel(

.ylabel(

.show()
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Explaination

This code snippet performs the following:

e Generates a synthetic dataset using make_moons for
demonstration.

e |nitializes the DBSCAN algorithm with an epsilon value of
0.2 and minPts as 5.

e Fits the model on the dataset and predicts the cluster
labels.

e Plots the resulting clusters.

Remember, the choice of eps and minPts significantly affects
the performance of DBSCAN, and it's often beneficial to use
domain knowledge or parameter tuning technigues to choose
these parameters wisely.



