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ABSTRACT:Social media platforms generate a vast amount of content every day, making it challenging
for users to predict whether their posts will gain high engagement or go viral. The proposed system,
Viralytix, is an Artificial Intelligence-based solution designed to predict the virality of social media content
before it is posted. The system analyses multiple factors such as captions, hashtags, and images using
machine learning techniques. Natural Language Processing (NLP) is used to analyse textual data, while
Computer Vision techniques are applied to understand image content. A supervised learning model is
trained on historical social media data to classify posts as viral or non-viral. The system also provides
suggestions to improve engagement. The application is implemented as a web-based platform that allows
users to input their content and receive real-time predictions. This system helps content creators,
influencers, and businesses optimise their posts and improve their reach.
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I.INTRODUCTION

In the modern digital world, social media has become an essential platform for communication, marketing,
and content sharing. Millions of users post content daily, but only a small percentage of posts achieve high
visibility and engagement. Predicting which content will go viral is a complex problem influenced by
multiple factors such as content quality, timing, audience behaviour, and trends. Traditional methods rely
on user experience and manual analysis, which are often inaccurate and inconsistent. With the advancement
of Artificial Intelligence and Machine Learning, it is now possible to analyse large datasets and identify
patterns that influence virality. The Viralytix system is designed to address this challenge by providing an
intelligent platform that predicts the success of social media posts before they are published. By using data-
driven insights, users can improve their content strategy and increase engagement.
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II.LITERATURE REVIEW AND BASE PAPER DIFFERENTIATION
2.1 LITERATURE REVIEW
Various research studies have explored the prediction of social media engagement using different

computational techniques. Early approaches relied on statistical analysis based on metrics such as likes,
shares, and comments. These methods lacked accuracy and scalability. Later, machine learning algorithms
such as Logistic Regression, Support Vector Machines, and Random Forest were introduced to improve
prediction performance. These models used features like text content and user engagement history. With
the advancement of deep learning, models such as Recurrent Neural Networks (RNNs) and Convolutional
Neural Networks (CNNs) have been used to analyse textual and visual data more effectively. However,
many existing systems focus only on a single type of data, either text or images, and do not provide real-
time predictions. This limits their practical usability in real-world scenarios.

2.2 BASE PAPER DIFFERENTIATION
The proposed Viralytix system differs from existing approaches by introducing a multimodal analysis

framework that combines text, images, and hashtags for better prediction accuracy. Unlike traditional
systems that analyse content after posting, Viralytix predicts virality before posting, enabling users to make
improvements in advance. The system also provides suggestions to enhance engagement, making it more
practical and user-oriented. Additionally, it is designed as a web-based application with a simple and
interactive interface, making it accessible to a wide range of users. Compared to research-focused systems,
Viralytix emphasises usability, efficiency, and real-time performance.

I1l. PROPOSED METHODOLOGY

3.1 System Overview

The Viralytix system consists of multiple modules that work together to predict the virality of social media
content. The process begins with the user providing input in the form of captions, images, and hashtags.
This data is then processed and passed through various stages, including preprocessing, feature extraction,
and model prediction. The machine learning model analyses the extracted features and predicts whether the
content is likely to go viral. The final output is displayed to the user along with suggestions for
improvement. The system is designed to be modular, scalable, and efficient, ensuring smooth performance
and easy integration of future enhancements.
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Fig: System Architecture of VIRALYTIX: Social Media Virality Prediction System
3.2 Data Preprocessing
Data preprocessing is an important step in preparing the input data for analysis. In this stage, the textual

data is cleaned by removing special characters, stopwords, and unnecessary symbols. The text is converted
into lowercase and tokenized for further processing. Image data
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is resized and normalised to maintain consistency and improve processing efficiency. Missing or
incomplete data is handled appropriately to avoid errors during model training. These preprocessing steps
help in improving the accuracy and reliability of the system.

3.3 Feature Extraction

Feature extraction involves identifying important characteristics from the input data that can be used for
prediction. In Viralytix, features are extracted from text, images, and hashtags. Text features include
keywords, sentiment, and the length of the caption. Image features involve analysing objects, colours, and
brightness levels using computer vision technigques. Hashtag features include popularity, relevance, and
frequency of usage. These extracted features are combined to form a comprehensive representation of the
content, which is then used by the machine learning model for prediction.

3.4 Model Training

The system uses supervised machine learning techniques to train the prediction model. The dataset is
divided into training and testing sets to evaluate performance. Algorithms such as Random Forest, Logistic
Regression, and Neural Networks are used to train the model. During training, the model learns patterns
and relationships between input features and output labels. Hyperparameter tuning is performed to optimise
model performance and prevent overfitting. The trained model is then saved and used for real-time
prediction.

3.5 Real-Time Prediction

The Viralytix system provides real-time prediction capabilities. Users can input their content and instantly
receive a prediction regarding its potential virality. The system outputs a virality score along with a
classification indicating whether the post is likely to go viral or not. This feature allows users to make
necessary modifications before posting, thereby increasing their chances of achieving higher engagement.
3.6 Multimodal Integration

One of the key features of Viralytix is its multimodal integration. The system combines text analysis using
Natural Language Processing, image analysis using Computer Vision, and hashtag analysis to improve
prediction accuracy. This integrated approach ensures that all aspects of the content are considered, making
the system more robust and effective compared to traditional single-input models.

3.7 User Interface

The Viralytix system is implemented as a web-based application with a user-friendly interface.
The interface allows users to enter captions, upload images, and add hashtags easily. The
prediction results are displayed clearly along with suggestions for improvement. The design is
simple, interactive, and responsive, ensuring a smooth user experience. This makes the system
suitable for both beginners and experienced users.

IV. DATASET AND EXPERIMENTAL SETUP

The dataset used in this project consists of social media posts collected from platforms such as Instagram
and Twitter. The dataset includes captions, hashtags, images, and engagement metrics such as likes, shares,
and comments. The dataset contains approximately 5000 samples, ensuring sufficient data for training and
testing. The data is split into training and testing sets using an 80:20 ratio. Standard evaluation metrics such
as accuracy, precision, recall, and F1- score are used to measure the performance of the model.

V. EXPERIMENTAL RESULTS AND ANALYSIS

The model achieved an accuracy of approximately 85 to 92 per cent, indicating good prediction
performance. The precision and recall values were also high, showing that the model effectively
identifies both viral and non-viral content. The results indicate that combining text and image
features improves prediction accuracy significantly. It was also observed that hashtags play an
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important role in determining virality. However, the system's performance may vary depending on
the quality and diversity of the dataset. Trends in social media also change over time, which can
affect prediction results.

VI.CONCLUSION AND FUTURE SCOPE
6.1 CONCLUSION

The Viralytix system successfully demonstrates the use of Artificial Intelligence in predicting social media
virality. By analysing multiple features such as text, images, and hashtags, the system provides accurate
and reliable predictions. It helps users make informed decisions and improve their content before posting.
The system is efficient, scalable, and easy to use, making it suitable for real-world applications.

6.2 FUTURE SCOPE

The system can be further improved by integrating real-time social media APIs to fetch live data and trends.
Advanced deep learning models such as LSTM and Transformers can be used to enhance prediction
accuracy. The system can also be developed as a mobile application for better accessibility. Personalised
recommendations based on user behaviour can be added to improve user experience. Expanding the dataset
and improving performance under dynamic conditions will further enhance the system’s effectiveness.
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