
www.ijcrt.org                                                  © 2026 IJCRT | Volume 14, Issue 3 March 2026 | ISSN: 2320-2882 

IJCRT2603334 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org c795 
 

AI-DRIVEN TEXT GENERATION WITH 

LLM 

Advanced Natural Language Processing for Social Media Analytics 

1Babulal Kumar st, 2Pradeep Kumar nd, 3Dilkush Kumar rd, 4Prince Kumar Jhath 

1B.Tech ECE st, 2B.Tech ECE nd, 3B.Tech CSE rd, 4B.Tech CSEth 
1Department of Electronics and Communication Engineeringth 

1Centurion University of Technology and Management, Paralakhemundi, Odisha, India 

 

Abstract:  Social media platforms generate massive volumes of data every second, making it difficult for 

individuals and organizations to manually analyze public opinion and engagement trends. Twitter (X), 

being one of the most influential microblogging platforms, plays a major role in shaping public sentiment, 

brand perception, and digital communication. This project presents an AI-Driven Twitter Analytics 

Dashboard built using Python, Streamlit, Plotly, and Natural Language Processing (NLP) techniques. 

The system analyzes Twitter posts and provides real-time insights into user engagement and public 

sentiment. It processes tweet data and extracts key performance metrics such as likes, retweets, replies, 

views, and engagement rate. Using TextBlob sentiment analysis, the application automatically classifies 

tweets into positive, neutral, and negative categories. The dashboard visualizes results through interactive 

graphs including sentiment distribution, engagement histograms, and performance comparison charts. 

The platform also supports data export in CSV and Excel formats, enabling further offline analysis. This 

project demonstrates how artificial intelligence and data visualization can be combined to create an 

intelligent, user-friendly analytics tool for social media monitoring, brand tracking, and trend analysis. 

 

Index Terms - Component, Twitter Analytics, Sentiment Analysis, NLP, TextBlob, Streamlit, Plotly, 

Social Media, Python, Dashboard. 

I. INTRODUCTION 

In today's digital era, social media platforms have become one of the most powerful tools for 

communication, information sharing, and opinion formation. Among these platforms, Twitter (now known 

as X) stands out as a major microblogging service where millions of users post real-time updates, news, 

and opinions on various topics. Due to its high speed and wide reach, Twitter data is extremely valuable 

for understanding public sentiment, brand reputation, and social trends. 

However, the massive volume of tweets generated every minute makes manual analysis impractical. 

Organizations, marketers, researchers, and policymakers require intelligent tools that can automatically 

collect, process, and analyze Twitter data to extract meaningful insights. 

This project introduces an AI-Driven Twitter Analytics Dashboard developed using Python, Streamlit, 

Plotly, and Natural Language Processing (NLP). The system performs automated sentiment analysis using 

machine learning techniques and presents interactive visualizations for better understanding of user 

engagement patterns. It analyzes tweet metrics such as likes, replies, retweets, views, and engagement 

rate, helping users evaluate content performance effectively. 

The dashboard provides an easy-to-use interface where users can input Twitter URLs or handles and 

instantly receive analytical insights. With features like real-time charts, sentiment classification, and 

downloadable reports, the application serves as a powerful decision-support tool for social media 

analytics. 
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II. RELATED WORK 

Twitter analytics and sentiment analysis have been widely studied across academia and industry due to 

the platform's rich, real-time textual data. Several researchers and developers have explored automated 

methods to gather, analyze, and derive insights from Twitter posts, particularly focusing on public opinion 

mining, trend detection, and engagement metrics. 

A. Sentiment Analysis on Social Media 

Sentiment analysis, or opinion mining, has been extensively applied to social media data to classify 

user emotions and attitudes. Early research employed lexicon-based approaches such as VADER and 

TextBlob to gauge tweet polarity based on dictionary scoring. Later studies integrated machine learning 

models (e.g., Support Vector Machines, Naive Bayes) and deep learning frameworks (e.g., LSTM, BERT) 

to improve classification accuracy. These models have been used to analyze brand perception, political 

sentiments, and customer feedback across large tweet datasets. 

B. Twitter Engagement and Performance Metrics 

Multiple analytics platforms (e.g., TweetDeck, Hootsuite, Brandwatch) offer insights into tweet 

performance by tracking likes, retweets, replies, impressions, and engagement rates. Academic research 

has proposed analytical models for evaluating influence and network impact using metrics like retweet 

cascades and temporal engagement trends. Such studies highlight the importance of visualizing 

engagement data for actionable insights. 

C. Dashboard Interfaces for Social Media Analytics 

Several applications have been developed to visually represent Twitter analytics. Tools like Tableau 

dashboards, Power BI integrations, and Python-based web apps (using Dash or Streamlit) have been 

designed to display interactive graphs and reports. These dashboards typically combine tweet metadata, 

sentiment classification, and time-series analysis to help users explore patterns and anomalies. 

D. Use of NLP for Twitter Data Visualization 

Visualizing sentiment and engagement through pie charts, histograms, and bar plots has become a 

standard practice in social media research. NLP libraries such as TextBlob, NLTK, and SpaCy are 

commonly employed to preprocess text, compute sentiment scores, and categorize tweets. Studies show 

that combining graphical visualization with sentiment analysis enhances interpretation of large data 

volumes. 

III. METHODOLOGY 

The AI-Driven Twitter Analytics Dashboard follows a systematic approach to collect, process, analyze, 

and visualize Twitter data using artificial intelligence and data analytics techniques. The methodology is 

divided into multiple stages to ensure efficient data handling and accurate insight generation. 

A. Data Input and Collection 

The system allows users to provide Twitter data through three input methods: 
1  Single Tweet URL 
2  Multiple Tweet URLs 
3  Twitter Handle 

Since direct Twitter API access is restricted, the application uses a simulated data generation module 

that mimics real tweet attributes such as tweet text, likes, retweets, replies, views, timestamps, and user 

details. This approach enables demonstration and testing of the analytics pipeline. 

B. Data Preprocessing 

The collected tweet data is structured into a tabular format using the Pandas library. Each tweet record 

contains: Tweet ID, Tweet text, User name, Likes, Retweets, Replies, Views, Timestamp, Sentiment label 

and score. This structured dataset enables efficient processing and visualization. 

C. Performance Metrics Calculation 

Key engagement metrics are calculated using mathematical formulas: 
4  Total Likes 
5  Total Retweets 
6  Total Replies 
7  Total Views 
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8  Engagement Rate = (Likes + Retweets + Replies) / Views × 100 

These metrics provide insights into tweet performance and audience interaction. 

D. Sentiment Analysis 

Natural Language Processing (NLP) techniques are applied using the TextBlob library to determine the 

sentiment polarity of each tweet and classify it as positive, neutral, or negative. 

E. Visualization 

Interactive graphs and charts are generated using Plotly and displayed on a Streamlit dashboard. These 

visualizations help users easily understand trends and engagement patterns. 

F. Export 

The final analyzed dataset can be downloaded in CSV and Excel formats for offline analysis and 

reporting. 

IV. RESULTS AND DISCUSSION 

The AI-Driven Twitter Analytics Dashboard was successfully implemented using Python, Streamlit, 

Plotly, and Natural Language Processing (NLP) techniques. The system effectively processes Twitter data 

and generates meaningful insights through interactive visualizations and performance metrics. 

A. Performance Metrics 

The dashboard calculates and displays key engagement indicators: 
9  Total Likes 
10  Total Retweets 
11  Total Replies 
12  Total Views 
13  Engagement Rate 

These metrics help evaluate the overall performance and reach of the analyzed tweets. The engagement 

rate provides a quantitative measure of audience interaction. 

B. Sentiment Analysis Results 

Each tweet is classified into one of three sentiment categories: Positive, Neutral, or Negative. 

The sentiment distribution is displayed using a pie chart for sentiment proportion and a bar chart for 

sentiment frequency. The system also presents the overall sentiment trend based on majority classification. 

C. Data Visualization 

The application generates multiple interactive graphs: 
14  Likes, retweets, replies, and views distribution histograms 
15  Tweet count vs engagement comparison bar charts 
16  Sentiment distribution charts 

These visualizations allow users to easily identify trends, high-performing tweets, and audience 

behavior patterns. 

D. Data Export 

The analyzed tweet dataset can be downloaded in CSV and Excel formats. This enables offline analysis 

and report generation. 

E. Discussion 

The results demonstrate that the system effectively transforms raw Twitter data into structured 

analytical insights. The integration of NLP-based sentiment analysis with engagement metrics provides a 

comprehensive understanding of user behavior and public opinion. The dashboard's interactive interface 

enhances usability and allows real-time exploration of data. However, the current implementation uses 

simulated tweet data due to Twitter API access limitations. In a real-world deployment, integrating official 

Twitter API or scraping mechanisms would allow real-time data collection and large-scale analysis. 
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V. CONCLUSION 

The AI-Driven Twitter Analytics Dashboard successfully demonstrates how artificial intelligence, 

natural language processing, and data visualization can be integrated to analyze social media data 

effectively. The system provides a complete analytical pipeline starting from user input and data collection 

to sentiment analysis, performance evaluation, visualization, and export of results. 

The dashboard enables users to easily analyze tweet engagement metrics such as likes, retweets, replies, 

views, and engagement rate. The application of NLP-based sentiment analysis using TextBlob allows 

classification of tweets into positive, neutral, and negative categories, helping users understand public 

opinion and emotional trends. 

The use of Streamlit provides a user-friendly, interactive web interface, while Plotly ensures visually 

appealing and dynamic charts. The export functionality further enhances usability by allowing offline 

analysis in CSV and Excel formats. Overall, the project proves to be a powerful analytical tool for social 

media monitoring, brand analysis, trend detection, and research purposes. 

 

VI. FUTURE SCOPE 

The AI-Driven Twitter Analytics system has vast potential for future enhancements and real-world 

deployment. 

A. Real-Time Twitter API Integration 

Currently, the system uses simulated tweet data. In the future, it can be integrated with Twitter's official 

API to fetch real-time tweets, user timelines, trending topics, and hashtags. 

B. Advanced Machine Learning Models 

More accurate sentiment analysis can be achieved by implementing deep learning models such as 

BERT, LSTM, and RoBERTa. These models can understand context, sarcasm, and slang better than basic 

lexicon-based models. 

C. Multilingual Sentiment Analysis 

Future versions can support multiple languages, enabling global sentiment analysis across different 

regions and cultures. 

D. Topic Modeling and Trend Detection 

The system can be extended to perform keyword extraction, hashtag analysis, topic modeling (LDA), 

and trend prediction. This will help identify emerging trends and viral topics. 

E. Cloud Deployment 

Deploying the system on cloud platforms like AWS, Azure, or Google Cloud would make it scalable 

and accessible globally. 
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