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Abstract:In the modern digital era, vast amounts of user-

generated content such as online reviews are continuously 

produced across various platforms. Extracting meaningful 

insights from this unstructured textual data is a challenging 

and time-consuming task. This paper presents an IMDB 

Reviews Sentiment Analyzer that utilizes Natural Language 

Processing (NLP) techniques to classify user reviews into 

positive, negative, or neutral sentiments. 

The system integrates sentiment analysis, text 

summarization, visualization, and data storage into a unified 

platform. TextBlob is used for sentiment classification, 

while transformer-based models are employed for 

summarization. The system is implemented using Python 

and Streamlit, providing an interactive user interface. 

Experimental results demonstrate that the system effectively 

analyzes textual data and provides meaningful insights 

through visual representations such as word clouds and 

sentiment distribution charts. 
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Scope of the System— The system provides an automated 

solution to analyze review data by classifying sentiments, 

generating summaries, and visualizing results. It supports user 

input and dataset analysis, stores past results, and can be 

extended to domains like product reviews and social media 

analysis. 

System Overview— The system is a web-based application that 

analyzes IMDB reviews using NLP techniques. It processes user 

input, classifies sentiment, generates summaries, and displays 

results through visualizations. It also stores analysis data for 

future use. 

Dataset Description— 

The dataset used in this project consists of IMDB movie reviews 

containing user opinions in textual form. Each review is labeled 

with its corresponding sentiment (positive or negative). The data 

is unstructured and requires preprocessing such as cleaning, 

tokenization, and normalization before analysis. It is widely used 

for training and evaluating sentiment analysis models. 

 

 

 
Problem Statement— Large volumes of IMDB reviews are 
difficult to analyze manually due to their unstructured nature. 
Existing systems provide only basic sentiment classification and 
lack summarization, visualization, and data storage features. 
Therefore, an efficient system is needed to automatically 
analyze, summarize, and present insights from review data. 

 
Objectives— The main objective of this project is to develop an 
efficient system that analyzes IMDB reviews by classifying 
them into positive, negative, and neutral sentiments. It aims to 
extract key information through text summarization and present 
insights using interactive visualizations such as word clouds 
and sentiment charts. The project also focuses on building a 
user-friendly interface using Streamlit and storing analysis 
results in a database for future use. Overall, the system helps 
users quickly understand large volumes of textual data. 

Data Analysis and Feature Importance 

The data analysis process involves preprocessing the IMDB 
review dataset by removing noise, cleaning text, and converting 
it into a structured format for better understanding. Exploratory 
analysis is performed to identify patterns such as frequently used 
words and overall sentiment distribution. Feature importance is 
determined using techniques like TF-IDF, which highlights 
significant words that contribute most to sentiment 
classification. These important features help the model 
distinguish between positive and negative reviews more 
effectively, thereby improving overall performance and 
accuracy. 

https://ijcope.org/


International Journal of Creative and Open Research in Engineering and Management    

           ISSN: 3108-1754 (Online) 

Volume 02 Issue 04 April-2026 | Impact Factor: 3.5 

 

© 2026 The Author(s). Published by IJCOPE Journal. Website: https://ijcope.org/                                                                                                                                2 

I. INTRODUCTION B.Mathematical Model 

 

The rapid growth of digital platforms has led to a significant 
increase in user-generated content such as movie reviews, 
comments, and feedback. Analyzing this large volume of 
unstructured textual data manually is time-consuming and 
inefficient. Sentiment analysis, a key application of Natural 
Language Processing (NLP), helps in automatically identifying 
and classifying opinions expressed in text as positive, negative, 
or neutral. 

This project focuses on developing an IMDB Reviews 
Sentiment Analyzer that can efficiently process and analyze 
movie reviews. The system not only classifies sentiments but 
also generates concise summaries and visual representations to 
provide deeper insights. By integrating multiple features such as 
preprocessing, sentiment classification, summarization, and data 
visualization, the system aims to simplify the understanding of 
user opinions and support better decision-making. 

 

 

 

II. LITERATURE REVIEW 

 
Several studies have explored sentiment analysis using machine 
learning and NLP techniques. Traditional approaches mainly 
focus on classification tasks, often lacking advanced features 
such as summarization and visualization. 

The literature survey explores various research works and 
techniques related to sentiment analysis, natural language 
processing (NLP), and text summarization. Early approaches 
mainly used rule-based methods and basic machine learning 
algorithms such as Naïve Bayes and Support Vector Machines 
for classifying sentiments. With advancements in technology, 
more sophisticated methods like deep learning models, including 
Recurrent Neural Networks (RNN), Long Short-Term Memory 
(LSTM), and transformer-based models such as BERT, have 
been introduced to improve accuracy and contextual 
understanding. 

Several studies highlight the importance of preprocessing 
techniques like tokenization, stop-word removal, and stemming 
to enhance model performance. Research also emphasizes the 
challenges of handling sarcasm, ambiguity, and domain-specific 
language in sentiment classification. While many existing 
systems focus only on classification, recent works are moving 
towards integrating summarization and visualization to provide 
more meaningful insights. However, there is still a gap in 
developing a fully integrated system that combines sentiment 
analysis, summarization, visualization, and data storage, which 
this project aims to address. 

 

III. METHODOLOGY 

A. System Architecture 

 

The system follows a modular architecture consisting of: 

User Interface → Preprocessing → Sentiment Analysis → 
Summarization → Visualization → Database 

The system architecture of the IMDB Reviews Sentiment 

Analyzer follows a modular and layered approach to efficiently 

process textual data.It consists of multiple components including 

the user interface , preprocessing module , sentiment analysis 

module ,summarization module , visualization module and 

database. The user provides input through the interface ,which is 

then passed to the preprocessing module for cleaning and 

formatting.The processed data is analyzed for sentiment and 

summarized using NLP techniques.The results are displayed 

through visualizations such as charts and word clouds and finally 

stored in the database for future access.This structured 

architecture ensures smooth data flow , scalability and efficient 

performance of the system. 

The sentiment analysis system is modeled as a function that 

takes input text and produces a sentiment output. 

Let: 

 T = Input review text 

 C(T) = Cleaned and preprocessed text 

 S(T) = Sentiment score (polarity) 

 O = Output sentiment class 

The system can be represented as: 

O=f(T) 

where the function f includes preprocessing and sentiment 

analysis. 

The sentiment score is calculated as: 

S(T)=polarity(C(T)) 

Based on the polarity value: 

 If S(T) > 0, then O = Positive 

 If S(T) < 0, then O = Negative 

 If S(T) = 0, then O = Neutral 

 

 

IV. IMPLEMENTATION 

 

A. Technologies Used 

The IMDB Reviews Sentiment Analyzer is developed using Python 
as the primary programming language.Streamlit is used to build the 
interactive web-based user interface.Natural Language Processing is 
implemented using libraries such as TextBlob for sentiment analysis 
and Hugging Face Transformers for text summarization.Data 
preprocessing and handling are performed using Pandas and 
Numpy.Matplotlib and WordCloud are used for data visualization 
,while BeautifulSoup is used for text cleaning.MongoDB is used as 
the database to store and manage analysis results. 

B. Machine learning model . 

The IMDB Reviews Sentiment Analyzer primarily uses NLP base 
d approach for sentiment classification.The system utilizes TextBlob 
, which is a lexicon-based model to determine polarity of the input 

text. The polarity score ranges from +1 to -1, where values closer to 
+1 indicate positive sentiment , values closer to -1 indicate negative 
sentiment and values around 0 indicate neutral sentiment. 

For text summarization ,transformer-based models from Hugging 
face are used , which are pre-trained on large datasets and capable 
of generating meaningful summaries of long reviews. 

Although the current system relies on pre-trained models,it can be 
further enhanced by incorporating machine learning algorithms such 
as Naive Bayes,Support Vector Machines(SVM), or deep learning 
models like LSTM and BERT to improve sentiment classification 
accuracy. 

 

V. RESULTS AND EVALUATION 

 

The system was tested on multiple IMDB reviews and datasets. It 

successfully classified sentiments and generated summaries. 

Visualization tools helped in understanding sentiment distribution 

clearly. The system performs efficiently for general text but may face 

challenges with sarcasm and complex language. 
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X. ACKNOWLEDGEMENT
VI. COMPARISON: EXISTING VS PROPOSED SYSTEM 

 
TABLE II 

FEATURE COMPARISON 
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Feature 

Sentiment Analysis 

Summarization 

Visualization 

Data Storage 

User Interface 

ML Integration 

 

 
 

 

A. Data Quality 

Existing 

Basic 

No 

Limited 

No 

Basic 

No 

 

VII. CHALLENGE 

Proposed 

Advanced 

Yes 

Yes 

Yes 

Interactive 

Yes 

REFERENCES. 

TextBlob Documentation: https://textblob.readthedocs.io/ 

Hugging Face Transformers Documentation: 

https://huggingface.co/docs/transformers 

Streamlit Documentation: https://docs.streamlit.io/ 

MongoDB Documentation: https://www.mongodb.com/docs/ 

Pandas Documentation: https://pandas.pydata.org/docs/ 

NumPy Documentation: https://numpy.org/doc/ 

Matplotlib Documentation: 

https://matplotlib.org/stable/contents.html 

WordCloud Documentation: 

https://amueller.github.io/word_cloud/ 
Unstructured and noisy data affects accuracy and requires 
preprocessing. 

B. Language Complexity 

 

Sarcasm and ambiguous text are difficult to interpret correctly. 

C. Performance 

 

Handling large datasets efficiently can be challenging. 

BeautifulSoup Documentation: 

https://www.crummy.com/software/BeautifulSoup/ 

IMDB Dataset: https://www.imdb.com/interfaces/ 

 

VIII. FUTURE ENHANCEMENTS 

Advanced Models (BERT/LSTM): Improve sentiment classification accuracy using deep learning 

techniques. 

Multi-language Support: Enable analysis of reviews in different languages. 

Real-time Data Integration: Fetch and analyze live reviews from online platforms. 

Enhanced Visualization: Provide more interactive and detailed graphical insights. 

User Authentication: Allow secure login and personalized user experience. 

Export Reports: Enable downloading results in formats like PDF or Excel. 

IX. CONCLUSION 

The IMDB Reviews Sentiment Analyzer provides an effective solution for 

analyzing large volumes of textual data. By integrating sentiment analysis, 

summarization, visualization, and data storage, the system offers meaningful 

insights in a user-friendly manner. It helps users understand opinions quickly and 

supports better decision-making. The system is scalable and can be extended to 

various real-world applications. 
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