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Abstract- In the era of ubiquitous digital communication, cyberbullying has emerged as a
critical social issue affecting individuals across age groups and platforms. This paper presents a
comprehensive machine learning-based framework to detect and mitigate cyberbullying
behaviors in real-time across diverse digital platforms such as social media, forums, and
collaborative wikis. Leveraging natural language processing (NLP) techniques and supervised
learning models, we propose a dual-module system: one tailored to identify hate speech on
microblogging platforms using Support Vector Machines (SVM), and another for detecting
personal attacks on collaborative platforms using Random Forest Classifiers. The feature
extraction pipeline integrates sentiment analysis, n-gram frequency patterns, and linguistic cues
to enhance classification accuracy. Experimental results on benchmark datasets, including
Twitter and Wikipedia comments, demonstrate the robustness of our approach, achieving high
precision and recall in identifying toxic content. Additionally, we introduce a mitigation
strategy through an alert-and-intervention mechanism that flags offensive content for
moderation and educates users about community guidelines. Our study not only contributes to
the growing field of Al-based content moderation but also advocates for ethical algorithm
design to ensure digital well-being and respectful online discourse.

I. INTRODUCTION

Cyberbullying has become a pervasive threat in the digital age, affecting users across all major online
platforms. Unlike traditional bullying, cyberbullying can be anonymous, far-reaching, and relentless,
often leading to severe psychological consequences. With the massive influx of user-generated
content, manual moderation is no longer scalable or effective.This paper proposes a machine
learning-based framework to detect and mitigate cyberbullying across diverse digital platforms. We
utilize Natural Language Processing (NLP) for feature extraction and apply two distinct supervised
learning models tailored to platform-specific abuse types. Support Vector Machine (SVM) is used for
identifying hate speech on Twitter, while a Random Forest Classifier is employed to detect personal
attacks on Wikipedia.The system analyses linguistic cues, sentiment, and word patterns to enhance
classification accuracy. Beyond detection, we introduce a mitigation layer that issues real-time alerts
and provides community guideline reminders to users.Our approach demonstrates high performance
on benchmark datasets and highlights the importance of adaptive, ethical, and intelligent systems in

ISSN (ONLINE):2456-5717 Vol.11, Issue.5, May 2025

26


hp
Typewriter
International Journal of Advanced Research in Basic Engineering Sciences and Technology (IJARBEST)

hp
Typewriter
ISSN (ONLINE):2456-5717

hp
Typewriter
Vol.11, Issue.5, May 2025


promoting safe digital interactions. This work contributes to the development of scalable tools for
combating online abuse in a responsible manner.

1. BACKGROUND AND MOTVATION

A.Rising Incidence of Cyberbullying- With the rapid expansion of digital communication,
cyberbullying has become a serious social problem. Millions of users, especially teenagers and
young adults, face harassment online in the form of hate speech, threats, and personal attacks.
These behaviours can lead to emotional trauma and, in severe cases, suicide. The urgency to
address this issue is higher than ever.

B. Limitations of Manual Moderation - Human moderators cannot keep pace with the massive
volume of user-generated content uploaded every second. Manual review is not only time-
consuming but also prone to bias and inconsistency. It also raises privacy concerns when
monitoring private conversations. Therefore, automation is essential to scale moderation efforts
efficiently.

C. Need for Platform-Specific Solutions - Cyberbullying does not manifest the same way across all
platforms. While Twitter may contain short, aggressive tweets, Wikipedia may have more subtle
personal attacks in discussions. A uniform model often fails to capture these nuances. Hence,
platform-specific machine learning approaches are necessary for higher accuracy.

D. Power of Machine Learning in Text Classification - Machine learning models like Support Vector
Machines (SVM) and Random Forests excel in text-based classification tasks. These models can
learn from labelled data to identify patterns of abuse. Their adaptability and performance in
natural language tasks make them ideal for cyberbullying detection. They also provide
generalizability across languages and contexts.

E. Context-Aware Detection is Crucial - Not all harmful content uses explicit language; some
bullying is hidden in sarcasm, metaphors, or coded language. Traditional keyword-based systems
fail to detect such content. Machine learning models trained with contextual and semantic
features can understand such subtleties, making detection more reliable.

F. Scalability and Real-Time Detection Needs - Cyberbullying spreads quickly, often going viral
within minutes. A practical solution must scale to millions of users and provide near-instant
feedback. Real-time detection helps platforms take immediate action—either by warning the user,
removing the content, or flagging it for review—thus limiting harm.

G. Promoting Safer Digital Communities - The ultimate goal is to create a safe and respectful digital
space for all users. By proactively detecting and mitigating cyberbullying, platforms can protect
vulnerable individuals. Intelligent moderation tools also encourage positive online behaviour and
uphold digital ethics. This aligns with the broader vision of responsible Al in social technologies.

I11.  NOVEL APPLICATIONS OF HUMAN SENTIMENT ANALYSIS

A novel application for mitigating cyberbullying involves a unified, cross-platform machine
learning system that adapts to the communication styles of various digital platforms. It uses
Support Vector Machines (SVM) for short-form, rapid content like tweets and Random Forest
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Classifiers for structured discussions on platforms like Wikipedia. The system includes a shared
feature extraction pipeline leveraging sentiment analysis, semantic embedding, and contextual
abuse scoring.Unlike traditional keyword-based filters, it captures subtle, context-dependent
bullying patterns. Upon detection, the system triggers real-time mitigation actions such as issuing
user warnings, suggesting non-abusive phrasing, or restricting posting temporarily. It also
minimizes human workload by flagging only high-risk content for moderator review.This
integrated, intelligent approach allows for scalable, ethical, and proactive moderation. It not only
detects toxic behaviour but also educates users and supports healthier online environments. The
system can be extended to chat apps, forums, and educational platforms, ensuring wide
applicability and positive societal impact.

V. ROLE AND POTENTIAL OF SUPPORT VECTOR MACHINE AND
RANDOM FOREST
Support Vector Machine (SVM)

A. Effective for High-Dimensional Data - SVM excels in high-dimensional spaces like text
classification tasks, where data can have thousands of features. Text representations such as
TF-IDF vectors benefit from SVM’s ability to find hyperplanes that separate different
categories of content, even in complex datasets.

B. Strong Classification Power - SVM is known for its ability to maximize the margin between
classes, making it especially effective at binary classification tasks like distinguishing between
abusive and non-abusive content. This helps in accurately classifying subtle instances of
cyberbullying.

C. Robust to Overfitting - SVM s effective at preventing overfitting, especially in high-
dimensional data. The algorithm's regularization parameter helps control the complexity of the
model, ensuring it generalizes well to unseen examples and works effectively on real-world
noisy data.

D. Efficient with Smaller Datasets - SVM is ideal when labeled data is scarce. In cases where
labeled examples of cyberbullying content are limited, SVM’s ability to effectively learn from
smaller datasets makes it a valuable tool for initial model development.

E. Excellent for Non-linear Classification - By using kernel functions (e.g., radial basis function),
SVM can map input data into higher-dimensional spaces where non-linear boundaries can be
drawn. This ability allows SVM to detect subtle and non-obvious forms of cyberbullying.

F. ldeal for Short Texts and Social Media - SVM works exceptionally well for short, unstructured
texts, like those found on Twitter or in comments, where bullying or harmful content may be
subtle or phrased in a brief and condensed form. Its high accuracy in classifying short messages
makes it a perfect fit for these platforms.

Random Forest

A. Handles Complex and Noisy Data - Random Forest’s ensemble approach makes it robust to
noisy or inconsistent data, which is common in digital content. It combines multiple decision
trees to avoid overfitting, ensuring accurate classification even when the data contains outliers
or noise.

B. Ensemble Learning for Improved Accuracy - By training multiple decision trees on random
subsets of the data, Random Forest combines their predictions to increase accuracy. This
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ensemble learning method reduces the risk of overfitting and provides a more stable model for
detecting cyberbullying.

C. Handles Imbalanced Datasets Well - Cyberbullying datasets are often imbalanced, with much
fewer instances of abusive content than non-abusive content. Random Forest’s ability to
manage class imbalance through techniques like bootstrapping and class weighting ensures
reliable detection of both abusive and non-abusive content.

D. Automatic Feature Selection - Random Forest performs automatic feature selection during the
tree-building process, identifying which features (e.g., words, phrases, or sentiment scores) are
most important in classifying cyberbullying. This reduces the need for manual feature
engineering and enhances model efficiency.

E. Scalable and Parallelizable - Random Forest is highly scalable and can be parallelized, making
it suitable for large datasets that require high computational power. Its parallel processing
capability allows it to handle massive volumes of text data from platforms like social media in
real time.

F. Interpretability and Feature Importance - Random Forest provides insights into which features
are most influential in detecting cyberbullying by evaluating feature importance. This
transparency helps refine the detection process and allows for better model explain ability,
which is important for ethical Al deployment.

V.INNOVATIVE INTEGRATION OF SUPPORT VECTOR MACHINE AND
RANDOM FOREST INMITIGATING CYBER BULLYING ACROSS
DIGITAL PLATFORMS

A. SVM for High-Precision Detection - SVM is used for detecting clear instances of
cyberbullying, especially in short, direct text, such as social media posts or tweets. Its ability to
create a hyperplane that optimally separates abusive from non-abusive content allows for high
precision in identifying hate speech. Given the brevity of social media texts, SVM’s efficiency
in handling small feature sets becomes crucial. By focusing on binary classification, SVM
minimizes the risk of false positives, ensuring that only genuinely harmful content is flagged.
This is especially important in fast-paced platforms where moderation speed is essential. Its
role in filtering out obvious abusive language enhances the system’s ability to handle large
volumes of user-generated content quickly.

B. Random Forest for Complex and Contextual Data - Random Forest is better suited for
analyzing content where the context and structure are more complex, such as longer posts or
forum discussions. Its ensemble of decision trees ensures that various perspectives and features
are considered in determining whether content is abusive. Random Forest is capable of
capturing subtle interactions between different factors, such as sentiment, context, and user
interaction history. It works effectively for platforms like Wikipedia or online forums, where
discussions evolve and the tone may change.

C. Dual Approachfor Platform-Specific Solutions - By integrating both SVM and Random Forest,
the system offers a platform-specific approach to cyberbullying detection. SVM can be
deployed for platforms with short, high-frequency content such as Twitter or Instagram, where
abusive posts are typically brief and direct. Meanwhile, Random Forest is suited for platforms
with more structured or conversation-based content, such as Wikipedia or online forums, where
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bullying may be subtle and context-driven. The flexibility of this hybrid approach ensures that
the system adapts to different communication styles and platform dynamics. This multi-model
setup ensures that the detection system can scale across platforms, offering customized
responses for each type of content. As a result, the hybrid model ensures more accurate,
platform-relevant moderation.

D. Layered Detection and Mitigation - The system operates in a two-layered structure for both
detection and mitigation, which enhances its real-time response. In the first layer, SVM detects
clear instances of abusive language and categorizes them as toxic content. The second layer
utilizes Random Forest to address more complex cases, where context is vital, such as detecting
trolling, passive aggression, or misleading comments. Once content is identified as abusive, the
mitigation layer kicks in, triggering actions like sending a warning to the user, suggesting non-
offensive alternatives, or temporarily restricting access.

E. Dynamic Feature Adaptation - The integration of SVM and Random Forest allows for dynamic
feature adaptation based on platform characteristics and content type. For short-form content,
the system prioritizes features such as word frequency, sentiment analysis, and toxicity scoring,
which are highly effective in detecting offensive language. In contrast, for more structured
discussions, the system focuses on user interaction history, thread context, and semantic
relationships within the conversation. This dynamic adjustment of features ensures that the
system is context-aware, optimizing detection based on the specific platform.

F. Ensemble Learning for Higher Accuracy - The combination of SVM and Random Forest in an
ensemble learning setup provides improved accuracy in cyberbullying detection by leveraging
the strengths of both models. SVM handles cases that require high precision, especially for
clear-cut instances of abuse, ensuring that harmful content is detected swiftly. Random Forest,
on the other hand, adds robustness by processing the more complex, ambiguous cases that
require an understanding of context, sentiment, and deeper interactions

VI. RECENT ADVANCEMENT IN SUPPORT VECTOR MACHINE AND
RANDOM FOREST IN MITIGATING CYBER BULLYING

Integration with Word Embeddings - SVM and Random Forest are now combined with deep text
embeddings like BERT and Word2Vec. These embeddings improve the models' understanding of
language semantics. As a result, subtle and implicit forms of cyberbullying can be detected more
accurately. This enhances precision in real-world conversations.

Hybrid NLP Pipelines - Modern cyberbullying detectors use SVM and RF within larger NLP
pipelines. These include preprocessing, sentiment analysis, and context extraction. This layered
structure improves detection of nuanced abusive language. It increases model robustness across
varied digital platforms.

Real-Time Detection Capabilities- Optimized SVM kernels and parallelized RF algorithms enable
faster processing. This makes real-time monitoring of social media and chat platforms possible.
Immediate detection leads to timely intervention and content moderation. It also improves the user
safety experience.

Inclusion of Social and Behavioral Features - Recent systems add user behavior, history, and social
network features into model training. This context-aware enhancement improves detection beyond
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just textual content. It helps identify repeated offenders and target patterns of abuse. RF especially
benefits from these structured feature sets.

VIlI. CHALLENGES

Evolving Language and Slang - Cyberbullies continuously adapt their language using slang, emojis,
or abbreviations. Traditional SVM and RF models struggle to detect such creative expressions.
Without frequent retraining, the models become outdated. This reduces their ability to identify
subtle or disguised abuse.

Lack of Contextual Understanding - SVM and RF are limited in understanding sarcasm, humor, and
conversational context. They may misclassify benign comments or miss veiled bullying. This
results in false positives or false negatives. Deeper contextual models are needed for higher
accuracy.

Imbalanced and Noisy Data - Cyberbullying datasets often have far fewer abusive examples than
neutral ones. This imbalance causes bias toward the majority (non-abusive) class. Additionally,
noisy or mislabelled data affects model learning. Proper preprocessing and resampling techniques
are essential.

VIll. CONCLUSION

Leveraging Support Vector Machine and Random Forest models offers a promising approach to
detecting and mitigating cyberbullying across diverse digital platforms. Their combined strengths—
SVM’s precision in handling short, direct content and Random Forest’s ability to analyze complex,
context-rich data—create a robust system for identifying abusive behavior. While challenges such
as evolving language, contextual misinterpretation, and data imbalance persist, recent advancements
in NLP integration, real-time processing, and hybrid architectures significantly enhance their
effectiveness. With continued research and adaptive learning, this integrated machine learning
approach holds strong potential to foster safer and more respectful online communities.
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