Journal of Computer and Electrical Sciences (JCES)- Volume-1 Issue-4, April 2026
ISSN: 3049-2602

SMART RETRIEVAL SYSTEM USING MACHINE LEARNING

Nashita Najib, Ch. Jasmin Vinhitha, A. Praneetha, Sk. Shakeera
Students, Department of Computer Science and Engineering
Andhra Loyola Institute of Engineering and Technology
Mrs. Nancy Anurag,Mrs.K.Neeharika
Assistant Professor, Department of Computer Science and Engineering
Andhra Loyola Institute of Engineering and Technology

Abstract:

With the increasing volume of digital data across multiple formats such as PDFs, images,
documents, and presentations, efficient information retrieval has become a critical challenge.
This project presents a Smart Retrieval System that leverages machine learning and natural
language processing techniques to intelligently process, store, and retrieve information from
various document types. The system integrates advanced text extraction methods including
OCR for scanned documents and images, along with semantic understanding using sentence
embeddings. It employs transformer-based models for summarization and contextual search,
enabling users to perform both keyword-based and semantic queries. The system also
includes duplicate detection using file hashing and efficient storage using a structured
database with chunk-based embeddings. Additionally, it supports multiple file formats and
ensures accurate extraction of information. The system is designed to be scalable and user-
friendly, making it suitable for real-world applications. This solution provides a scalable and
intelligent approach for managing and retrieving unstructured data across diverse formats.
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1. INTRODUCTION

In the modern digital era, large volumes of data are generated in various formats such as
PDFs, images, documents, and presentations. Retrieving meaningful information from this
unstructured data has become a major challenge. Traditional search methods rely on
keyword matching, which often fails to capture the actual context. To address this issue, the
Smart Retrieval System is developed using machine learning and natural language processing
techniques, enabling efficient, accurate, and context-aware retrieval of information across
multiple document formats. It also enhances user experience by providing faster search
results and better relevance through intelligent processing.
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2. LITERATURE SURVEY

The field of information retrieval has evolved significantly with the rapid growth of digital
data. Traditional retrieval systems mainly relied on keyword-based search techniques, which
often produced irrelevant results due to lack of contextual understanding. To overcome these
limitations, researchers have explored the use of Natural Language Processing (NLP) and
Machine Learning (ML) techniques for improving search accuracy and relevance.

Recent studies have focused on semantic search methods, where systems understand the
meaning of user queries rather than matching exact words. Techniques such as word
embeddings and sentence transformers have been widely used to represent textual data in a
meaningful way. Additionally, transformer-based models like T5 and BERT have shown
significant improvements in tasks such as text summarization and contextual understanding.

Optical Character Recognition (OCR) has also played a crucial role in extracting text from
images and scanned documents, enabling systems to process unstructured data efficiently.
Furthermore, document chunking and vector-based similarity search have been introduced
to improve retrieval speed and performance.

Despite these advancements, many existing systems still face challenges such as handling
multiple file formats, duplicate data, and scalability. Therefore, there is a need for an
integrated system that combines these techniques to provide accurate, efficient, and scalable
information retrieval.

3. PROPOSED SYSTEM

Smart Retrieval System is designed to efficiently process and manage data from multiple
document formats such as PDFs, images, Word documents, presentations, and spreadsheets.
The system extracts textual information using advanced techniques like Optical Character
Recognition (OCR) for scanned documents and images, along with parsing methods for
structured file formats. This ensures that both structured and unstructured data can be
handled effectively.

After extraction, the content is cleaned and organized before being stored in a structured
database for easy access and management. The system divides large text into smaller chunks
to improve processing efficiency and accuracy. To enable intelligent understanding, the
system converts text into embeddings using machine learning models, allowing it to capture
the semantic meaning of the content rather than relying only on keywords.

The system supports both keyword-based and semantic search, enabling users to retrieve
relevant information quickly and accurately. This approach improves search performance,
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reduces retrieval time, and enhances overall user experience while handling large volumes
of diverse data efficiently.

4. METHODOLOGY

The working of the Smart Retrieval System is divided into the following steps:

1.

File Upload:
Users upload documents in various formats such as PDF, DOCX, PPTX, images, and
Excel files into the system.

Preprocessing:
The uploaded files are checked, cleaned, and prepared for further processing. File
type is identified and necessary conversions are applied.

Text Extraction:
Text is extracted using appropriate techniques. OCR is used for images and scanned
PDFs, while parsing is used for structured documents.

Text Chunking:
The extracted text is divided into smaller chunks to improve processing efficiency
and retrieval accuracy.

Embedding Generation:
Each text chunk is converted into vector embeddings using machine learning
models for semantic understanding.

Data Storage:
The processed data, along with embeddings and metadata, is stored in a structured
database.

Retrieval Process:
User queries are matched with stored embeddings using similarity techniques to
retrieve the most relevant results.

5. CONCLUSION

The system demonstrated improved accuracy in retrieving relevant and context-aware

information from multiple document formats. Semantic search outperformed traditional

keyword-based methods by understanding the intent behind user queries rather than relying

on exact word matches. This resulted in faster and more precise retrieval of information.

Additionally, the system includes a summarization feature that generates concise summaries

of large documents, making it easier for users to understand key points quickly. Overall, the
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system enhances efficiency, reduces information overload, and provides a better user
experience through intelligent processing and retrieval of data.
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