CLUSTER ANALYSIS OF HAZE EPISODES BASED ON TOPOLOGICAL FEATURES
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Persistent homology is a tool used in topological data analysis (TDA) to extract essential topological
features from data. Cluster analysis is a technique that is used for grouping objects in data sets into
different clusters such that the members that are placed in the same cluster are similar with each
other compared to the members in other clusters. Commonly, cluster analysis is applied based on
available information of data without considering topological information. Thus, this study aims to
apply cluster analysis based on topological features and the effectiveness of this approach is observed
by comparing with original clustering approach. This is achieved by extracting topological features
(connected components and holes) of particulate matter (PM10 ) which is the major pollutant during
haze episodes in Malaysia and the cluster members (months with and without haze) are observed.
We apply Hierarchical Agglomerative Clustering Analysis (HACA), which is a standard technique
in air quality studies, on its own (baseline) and the results are compared with combination of HACA
and topological features (proposed). HACA process is initiated by calculating dissimilarity distance
between objects (months) and two objects with minimum distance is merged forming a single cluster.
For the next cluster, new set of distance is calculated and again clusters with minimum distance
merged and form a cluster. This process is continued in hierarchical way until one single cluster
containing all objects is produced. Based on the results, proposed approach is able to cluster months
with and without haze correctly compared with baseline approach.
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