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ABSTRACT Online social network (OSN) plays a crucial role to facilitate social connections; but, this social
networkingmedia increases antisocial behaviors, like trolling, cyberbullying, and hate speech. Cyberbullying
has often resulted in serious physical and mental distress, especially for children and women, and even
sometimes forces them to commit suicide. Conventional techniques for detecting cyberbullying, such as
relying on users to report the instance of bullying, are not always effective. Deep learning (DL) and
Machine learning (ML) techniques are trained to automatically recognize and flag potential cyberbullying
content, along with identifying behavior patterns that are indicative of cyberbullying. Therefore, this study
concentrates on the design and development of ensemble deep learning with tournament-selected glowworm
swarm optimization (EDL-TSGSO) algorithm for cyberbullying detection and classification on Twitter data.
The goal of the study is to examine social media data through the use of natural language processing
(NLP) and ensemble learning process. This EDL-TSGSO technique preprocesses the raw tweets and then
employs the Glove word embedding technique. In addition, the presented EDL-TSGSO technique utilizes
ensemble long short-termmemory with Adaboost (ELSTM-AB) model for effective cyberbullying detection
and classification. The ensemble ELSTM-AB classifier integrates the prediction of LSTM and Adaboost
models to enhance the overall classification performance. To further develop the cyberbullying detection
performance of the EDL-TSGSO algorithm, the TSGSO algorithm is applied as a hyperparameter optimizer.
The experimental validation of the EDL-TSGSO algorithm on the Twitter dataset demonstrates its promising
performance over other state of art approaches in terms of different measures.

INDEX TERMS Cyberbullying detection, natural language processing, social media, ensemble learning,
hyperparameter tuning.
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I. INTRODUCTION
As social media users keep on increasing it has attracted the
attention of researchers in examining a novel kind of creative
language utilized over the Internet to best search the depth
of communication and human thoughts. One most popular
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social media is Twitter, a micro-blogging site that permits
users to write up to 280 text characters simply called tweets.
Developments in Twitter have changed the way individuals
share their views and feelings with a large audience because
of its easy accessibility and free format messages [1]. Twitter
was a real-time information platform that collects the global
opinions of the public and Twitter has been considered an
outstanding channel to examine peoples’ opinions and social
interactions. Cyberbullying refers to the use of electronic
communication, such as social media platforms, to harass,
intimidate, or harm others. On Twitter, this could manifest
in the form of abusive tweets, hate speech, or targeted harass-
ment directed at specific individuals or groups [2]. Certainly,
the students show symptoms of anxiety and depression, inter-
nalizing problems, and negative social relationships, with
a risk of suicidal ideas as a function of the frequency of
aggressions [3].
Given the significance of cyberbullying and bullying in

society, many researchers have examined what can act as
protective factors or risks in the involvement of phenomena,
addressing the significance of implementing an ecological
structure [4]. Cyberbullying through Twitter has gained atten-
tion in some years as its leads to several tragic, high-profile
suicides. A conventional systemwas implemented formanag-
ing the problem of cyberbullying in Social Media platforms,
with companies including guidelines that their users should
follow along with using editors to check manually for bully-
ing behaviour [5]. Fig. 1 represents the process involved in
the area of intervention.

FIGURE 1. Area of intervention.

Moreover, the significant growth in cyberbullying cases
has emphasized the danger of cyberbullying, predominantly
among adolescents and children [6], who can be juvenile
and inconsiderate. Adolescents consider bullying as a serious
problem without knowing how to handle social problems;
this made them share their feelings on social networking
sites in a way that could hurt others [7]. Many researchers
have exposed that bullies undergo psychological states, which
leads them to bully and inflict suffering on other people.
Therefore, cyberbullying was the same epidemic, and can
result in a violent society, predominantly considering high-
tech university and school students. Thus, most of the global

initiatives were modelled to tackle the issue of cyberbul-
lying [8]. Detection of cyberbullying in social networking
sites is highly essential and must be paid higher attention
to so that society and children were protected from all those
threats. Cyberbullying is hot a research topic among research
communities aimed at deducting, controlling, and reducing
cyberbullying on social networking sites [9]. One direction in
this field was to find the intention of users to post aggressive
content by examining offensive language related to different
features, such as the unique content and structure, and the
writing style of the users [10]. Another direction of cyber-
bullying research was to identify text content utilizing ML
for offensive language classification and detection.

This study concentrates on the design and development of
ensemble deep learning with tournament-selected glowworm
swarm optimization (EDL-TSGSO) algorithm for cyber-
bullying detection and classification on Twitter data. This
EDL-TSGSO technique preprocesses the raw tweets and then
employs the Glove word embedding technique. In addition,
the presented EDL-TSGSO technique utilizes ensemble long
short-term memory with AdaBoost (ELSTM-AB) model for
effective cyberbullying detection and classification. To fur-
ther improve the cyberbullying detection performance of the
EDL-TSGSO algorithm, the TSGSO algorithm is applied as a
hyperparameter optimizer. The experimental validation of the
EDL-TSGSO algorithm on the Twitter dataset demonstrates
its promising performance over other existing systems in
terms of different measures.

II. RELATED WORKS
Murshed et al. [11] presented a hybrid DL system termed
DEA-RNN for identifying CB on Twitter social media net-
works. This DEA-RNN technique integrates Elman-type
RNNwith optimizer Dolphin EcholocationAlgorithm (DEA)
to fine-tune the Elman RNN’s variables and minimalize
trained hours. The author assessed DEA-RNN with datasets
of 10,000 tweets and compared its performing ability to
existing methods like RF, Bi-directional LSTM (Bi-LSTM),
SVM, Multinomial NB (MNB), and RNN. Alotaibi et al.
[12] introduced an automatic cyberbullying approach for
identifying aggressive behavior utilizing a consolidated DL
approach. This method leverages multichannel DL depend-
ing on 3 methods, namely, the CNN, the bidirectional GRU
(BiGRU), and the transformer block for classifying Twitter
comments into 2 classes not aggressive and aggressive.

Bharti et al. [13] intend to assess several approaches to
mechanically find cyberbullying from tweets through DL and
ML techniques. The authors implemented ML approaches
and after analyzing the experimental outcomes, the authors
postulated that DL approaches had superior performance.
Word-embedding approaches have been utilized for word
representation for this trained model. Bidirectional LSTM
(BLSTM) has been utilized for the classifying process.
Mahlangu and Tu [14] introduced a structure for detecting
cyberbullying messages in the text form of data utilizing
word embeddings and DNN. The author stacked together
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