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ABSTRACT

Cyberbullying has emerged as a critical issue in
modern digital communication platforms,
significantly impacting users’ psychological and
emotional well-being. This paper presents an
intelligent Cyberbullying Detection System that
leverages Machine Learning (ML) and Natural
Language Processing (NLP) techniques to
automatically identify harmful content on social
media. Unlike traditional manual monitoring
systems, the proposed approach automates text
classification by preprocessing data, extracting
features, and applying classification algorithms
such as Naive Bayes, Logistic Regression, and
Support Vector Machine (SVM). The system is
implemented using Python, Flask framework,
and SQLite database, ensuring real-time
detection and efficient data  handling.
Experimental results demonstrate high accuracy
and performance, making the system suitable
for scalable deployment in social media
platforms to ensure safer online environments.
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1. INTRODUCTION

Cyberbullying refers to the use of digital
platforms to harass, threaten, or humiliate
individuals. With the exponential growth of
social media platforms, the prevalence of
cyberbullying has increased significantly,
posing serious psychological risks such as
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anxiety, depression, and even suicidal
tendencies  [1].
techniques rely heavily on manual monitoring,
which is inefficient and incapable of handling
large-scale data [2].

Artificial Intelligence (AI) and Machine
Learning (ML) have revolutionized text analysis
and classification tasks, making them ideal for

Traditional moderation

detecting harmful content online [3]. Natural
Language Processing (NLP) techniques enable
systems to understand and process human
language, allowing automated detection of
abusive or offensive text [4].
Previous studies have shown that ML models
such as Naive Bayes, Support Vector Machines,
and Deep Learning approaches can effectively
classify cyberbullying content [5][6]. However,
challenges such as sarcasm detection, contextual
understanding, and multilingual data remain
significant obstacles [7].
In this work, we propose an Al-based
cyberbullying detection system that uses
supervised learning techniques to classify text
data into bullying and non-bullying categories.
The system aims to improve detection accuracy
while reducing human intervention [8].
The major contributions of this research include:
e Development of an  automated
cyberbullying detection system
e Implementation of multiple ML
algorithms for comparison
o Integration of NLP techniques for text
preprocessing
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o Real-time classification using a web-
based interface

The proposed system ensures scalability,
accuracy, and efficiency, making it suitable for
real-world deployment [9—15].
2. LITERATURE SURVEY
Cyberbullying detection has gained significant
attention in recent years due to the rise of online
social networks. Various researchers have
proposed methods using Machine Learning and
Deep Learning approaches.
A study by Dinakar et al. [16] introduced topic-
based classification methods for detecting
bullying content. Similarly, Reynolds et al. [17]
used rule-based and ML-based approaches to
identify abusive language in social media.
Chen et al. [18] explored the use of Natural
Language Processing techniques combined with
supervised learning models to improve detection
accuracy. Their results indicated that SVM
performed better than traditional classifiers.
Another approach by Dadvar et al. [19]
incorporated user behavior features along with
textual  features, significantly  improving
classification performance. Likewise, Zhao et al.
[20] applied deep learning models such as CNN
and RNN for cyberbullying detection.
Recent studies focus on hybrid models
combining NLP and deep learning techniques.
For example, Zhang et al. [21] proposed a CNN-
LSTM hybrid model achieving high accuracy.
Similarly, Kumar et al. [22] utilized ensemble
learning methods to improve robustness.
Despite these advancements, challenges such as
dataset imbalance, contextual understanding,
and real-time processing persist [23-25].
Therefore, there is a need for efficient and
scalable systems that can accurately detect
cyberbullying content.
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3. PROPOSED METHODOLOGY
The proposed system is designed as an
automated cyberbullying detection framework
using Machine Learning and NLP techniques.
The methodology consists of multiple stages
that work together to classify text efficiently.
Data Collection
The system collects textual data from social
media platforms or datasets. The dataset
contains labeled examples of bullying and non-
bullying messages.
Text Preprocessing
Raw text data is cleaned and normalized using
NLP techniques such as:

e Tokenization

e Stop-word removal

e Stemming and Lemmatization

o Removal of special characters
This step improves model performance by
reducing noise.
Feature Extraction
Feature extraction is performed using
techniques such as:

o Bag of Words (BoW)

e TF-IDF (Term

Document Frequency)

These features convert textual data into
numerical form suitable for ML models.
Model Training
The processed data is used to train multiple
machine learning models:

o Naive Bayes

Frequency-Inverse

o Logistic Regression
e Support Vector Machine
Each model learns patterns in the data to
distinguish between bullying and non-bullying
text.
Classification
The trained model classifies new input text into:
e Cyberbullying
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e Non-Cyberbullying
Database Storage and Web Interface
The results are stored in an SQLite database and
displayed using a Flask-based web interface for
user interaction.
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Fig 1: System Architecture

4. EXPERIMENTAL RESULTS AND
ANALYSIS
The system was tested on a labeled dataset
containing social media comments. The
performance of different models was evaluated
using standard metrics.
Performance Metrics

e Accuracy

e Precision

e Recall
e FI1-Score
Results Table
Model Accurac | Precisio | Recal | F1-
y n 1 Scor
e
Naive 88% 85% 84% | 84.5
Bayes %
Logistic | 90% 88% 87% | 87.5
Regressio %
n
SVM 92% 90% 89% | 89.5
%

ISSN:2250-3676

International Journal of Engineering Science and Advanced Technology(IJESAT) Vol 26 Issue 04, April, 2026

Performance Analysis
e SVM achieved the highest accuracy due
to better handling of high-dimensional
data
o Logistic Regression provided balanced

performance
o Naive Bayes was faster but slightly less
accurate
Graphical Representation
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Discussion

The system achieved an overall accuracy of
around 90-92%, demonstrating its effectiveness.
The integration of NLP techniques significantly
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improved classification performance. The
system is capable of real-time detection and
scalable deployment.
5. CONCLUSION AND FUTURE SCOPE
The proposed Cyberbullying Detection System
successfully demonstrates the application of
Machine Learning and Natural Language
Processing techniques in identifying harmful
content on social media platforms. The system
achieves high accuracy and efficiency while
reducing manual effort. It provides a scalable
and reliable solution for real-time cyberbullying
detection. Future work can focus on
incorporating deep learning models such as
LSTM and transformers, multilingual support,
sarcasm detection, and real-time integration
with social media APIs to further enhance
system performance and usability.
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