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Abstract

The field of data mining and machine learning has seen huge growth in recent
years, with vast amounts of data available for analysis. Text document clustering,
which is the process of separating documents into several groups, has become a
significant task in the field of text mining. One challenge in this field is to select
the most important and informative features and determine the importance of these
features for the process of text clustering. The orthographic variants and the
trilateral root system of the Arabic language make it a very difficult language to
deal with in the text clustering field. The proposed method, which is called Gazelle
Optimization Algorithm with Aquila Optimizer (GOA-AQ), aims to address the

feature selection step in Arabic document clustering using Gazelle Optimization



Algorithm (GOA) and Aquila Optimizer (AO). The Gazelle Optimization
Algorithm is a novel optimization algorithm inspired by the ability of gazelles to
survive in predator-dominated environments, and the Aquila Optimizer is a
population-based optimization algorithm inspired by Aquila's natural behavior
when catching prey. These two algorithms have not been used together before in
the field of text clustering. The proposed method uses GOA for two iterations in
the optimization process; after that, it goes into AO for one iteration. The
effectiveness of the chosen features is estimated using the k-means approach. The
proposed method was applied to the BBC Arabic, CNN Arabic, and SANAD-
AlKhaleej datasets, which are popular news datasets collected from Arabic news
websites. GOA-AO was evaluated using accuracy, precision, recall, f-measure,
purity, and rand index evaluation matrices. The results of the proposed method
GOA-AO have been compared to those of GOA, AO, standard K-means,
combined K-means and Latent Dirichlet Allocation (LDA), and Particle Swarm
Optimization K-means for BBC Arabic and CNN Arabic datasets. For SANAD-
AlKhaleej datasets, the results have been compared to standard K-means and
Clustering Arabic Documents based on Bond Energy (CADBE). The results show
that the proposed method outperforms other methods in terms of purity, precision,
recall, and f-measure for BBC Arabic and CNN Arabic datasets, and it outperforms

other methods in terms of purity for SANAD-AIKhaleej-Seq and SANAD-



AlKhaleej-Rnd datasets. The best results achieved by the proposed method were
82% for the f-measure with the SANAD-AIKhaleej-Rnd dataset and 84% for the

purity measure with the SANAD-AIKhaleej-Rnd dataset.
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