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ABSTRACT

This project presents a smart and efficient system for
document digitization and data entry automation
using a combination of Optical Character
Recognition (OCR) and deep learning techniques.
The proposed system primarily targets the
digitization of loan application forms, which are
often received in printed or handwritten formats.
Using Tesseract OCR, the system extracts text from
scanned images, followed by preprocessing
techniques such as grayscale conversion and Otsu
thresholding to enhance image clarity. To improve
accuracy, transformer-based models like BERT or
T5 are incorporated for contextual text
understanding and refinement. Key fields such as
names, dates, and account numbers are identified
and structured using Named Entity Recognition
(NER) and regex-based validation. The extracted
and cleaned data is then exported into Excel files in
a fixed format, making it easy to review and
integrate with enterprise applications. This solution
significantly reduces human effort, eliminates
common manual errors, supports real-time
processing, and ensures scalability for large-scale
document handling.

Keywords— Optical Character Recognition (OCR),
Document Digitization, Deep Learning, Named
Entity Recognition (NER), Intelligent Document
Processing, Transformer Models, Data Extraction,
Loan Application Automation.

Introduction

minimizing human intervention in data entry tasks.
The project will begin with a literature review to
understand existing OCR and deep learning-based
document processing techniques. The
implementation will involve Teserract for image-
based text recognition and Transformer-based
models (such as BERT or T5) for refining extracted
text and ensuring contextual accuracy. Named
Entity Recognition (NER) techniques will also be
explored to extract key information such as names,
dates, and numerical values.

In today's data-driven world, banks deal with vast
amounts of physical and digital loan forms.
Traditional data entry methods are labor-
intensive, time-consuming, and error-prone.

To overcome these challenges, a Deep
Learning-Based Smart Data Entry System is
proposed for document  digitization and
processing. By leveraging Optical Character
Recognition (OCR), this system automates text
extraction, validation, and structuring from
various document formats. The implementation of
deep learning techniques enhances accuracy and
efficiency.

Existing System

Traditional data entry primarily involve manual data
entry by human operators, which uses more man-
power and it is time-consuming process. Since
humans are prone to errors, this method often leads
to inaccuracies, inconsistencies, and inefficiencies
in data management. Additionally, the need for
continuous supervision and verification increases
operational costs and slows down workflows. As
data volumes grow, manual entry becomes
unsustainable, making it difficult for processing loan
applications efficiently.

Proposed System

The document digitization system efficiently
processes scanned images or documents by
extracting key information and organizing it in a
structured Excel format. It uses Tesseract OCR for
accurate text extraction and Transformer-based
models for entity recognition, identifying fields such
as name, bank number, and other predefined entries.
The Excel sheet has a fixed structure, allowing the
system to map extracted data directly to
corresponding fields.To enhance usability, the
system supports bulk uploads and batch processing,
enabling organizations to process large volumes of
forms efficiently. It can be integrated with existing
HR or finance systems for seamless data transfer.
Future updates may include support for multilingual
OCR, better handwriting recognition, mobile app
access, and advanced security features like
encryption and user access control. These
improvements would expand the system’s
functionality, making it suitable for enterprise use
across various sectors, including banking, education,
and government institutions, where structured data
extraction from physical documents is essential.
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REQUIREMENT ANALYSIS

Functional Requirements

These are the requirements that refers to the specific
actions, behaviors, or tasks a system or application
is designed to perform. Functional requirements
describe what the system must do to achieve its
objectives and typically outline features, inputs,
outputs, and interactions

Non-Functional requirements

These are the requirements that refers to the quality
attributes or characteristics of a system that do not
DESIGN

Architecture

Project architecture represents number of
components we are using as a part of our project and
the flow of request processing i.e. what components
in processing the request and in which order. An
architecture description is a formal description and
representation of a system organized in a way that
supports reasoning about the structure of the system.
Architecture is of two types. They are:

* Software Architecture

* Technical Architecture
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directly relate to its specific tasks but focus on how
the system performs under certain conditions. These
requirements address performance, usability,
reliability, scalability, and other operational aspects.

Scalability Ability to handle a growing
number of users.

Usability : User-friendly interface that is easy
to navigate.

Reliability : Maintain high system availability

to prevent critical

Software architecture design tools help to build
software that does not have security issues. This is
key because there are software risks in all areas of
the software development process.

The fig 1 Software Architecture depicts a user
interacting with a system that manages
authentication, file uploads, and downloads, with
data stored in a MySQL database. User actions—
such as login, image uploads, Excel file downloads,
and logout—are processed by the system and
reflected in the database. The architecture
showcases a typical web application flow, ensuring
efficient data handling and user management.

Software Architecture
Fig. 1 Software Architecture
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Technical Architecture

Technical Architecture is a form of IT architecture
that is used to design computer systems. It involves
the development of a technical blueprint regarding
the arrangement, interaction, and interdependence of
all elements so that system-relevant requirements

are met.

The fig .2 represents the interaction between
different technologies in a web application. It
showcases three main components: HTML, CSS,
JS for front-end development, Python for back-end
processing, and MySQL as the database.

Fig 2 Technical Architecture

Software Process Model

We use a software process model to provide a
structured approach to software development. It
helps plan, design, develop, and maintain software

systematically, ensuring quality, efficiency, and
timely delivery.

The fig 3 The Waterfall Model is a structured
software development process where each phase
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Coding, Testing, and Maintenance

Testing

Maintenance

Fig.3Software Process Model

Dataflow Diagram

Data Flow Diagrams (DFDs) are used to visually
represent the flow of data within a system.They also
improve communication between developers,
analysts, and non-technical stakeholders by
providing a clear, diagrammatic view of system
functionality.

Upload Image

i Cleaned binary Image

OCR and Text
Detection

Raw Text Output i

(Tesseract OCR
Engine)

Image Processing
(Grayscale, Otsu

Binarization)

Text Post-
Processing

The fig 4 The diagram illustrates the process of
converting an uploaded image into an Excel file,
involving steps like image processing (grayscale,
binarization), text extraction via OCR, and
structured data generation using Pandas. It
showcases an automated pipeline ensuring accurate
text recognition and tabular format conversion.

Download Excel

| Excel File(.xlsx)

s

Excel Generation
(Pandas)

5
Structured Form Data

Fig.4 Dataflow Diagram

Algorithm

Grayscale Conversion:

Gray=0.299 *R+0.587 *G+0.114 *B

An image is converted to grayscale so that the image
processing will be simple

The fig 5 The image presents three color-coded
matrices (red, green, and blue) with numerical
values, likely representing a structured 3D data
visualization or transformation process.
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Fig 5 Grayscale Conversion
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METHODOLOGY

The Document Digitization project follows a
structured development approach starting with
requirement analysis and system design. It uses
Python, Django, Tesseract OCR, and OpenCV to
extract and process text from scanned images.
Preprocessing techniques like grayscale conversion
and Otsu thresholding enhance OCR accuracy.
Extracted data is structured using regex and
exported to Excel with Pandas. The system is tested
through unit, integration, and user acceptance
testing, and deployed as a web app for users to
upload documents and download structured Excel
data efficiently. It is to accurately extract text from
scanned documents using Tesseract OCR and
enhance recognition accuracy through image
preprocessing techniques like grayscale conversion
and Otsu thresholding, followed by structuring the
extracted text into key-value pairs for organized
storage in Excel format..

Python

Python is one of the most popular programming
languages now existing. The main reason for the
creation of a programming language like python was
to enhance the features to a large extent that were
available in the present existing languages. The
other reason was to invent a language which can be
used easily for the developers who work a lot on
media other than texts like speech, images and
videos. The other important reason was to increase
the built-in functions so as to reduce the number of
lines in the codes and implement simplicity. Python
is basically created in such a way that the garbage is
involuntarily and automatically collected. The
Python language can be called as a mixture of all the
languages with more features added to it. It is a
structured language yet it does not support the use of
the semicolons at the end of each operation. Python
consists of a very large standard library which
consists of a huge number of built-in functions
which reduce the developer’s load of writing
hundreds of lines to perform a single and simple
task.

TESTING

The purpose of testing is to discover errors. Testing
is the process of trying to discover every conceivable
fault or weakness in a work product. It provides a
way to check the functionality of components, sub
assemblies, assemblies and/or a finished product. It
is the process of exercising software with the intent
of ensuring that the Software system meets its
requirements and user expectations and does not fail
in an unacceptable manner. There are various types
of tests. Each test type addresses a specific testing
requirement. Testing for a Multilevel Data
Concealing Technique that integrates
Steganography and Visual Cryptography is crucial
to ensure its functionality, security, and reliability.
The testing process involves several stages,
including unit testing, integration testing, and
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security testing.

Stages of Testing

Unit Testing

During This first round of testing, the program is
submitted to assessments that focus on specific units
or components of the software to determine whether
each one is fully functional. In this phase, a unit can
refer to a function, individual program or even a
procedure, and White box testing method is usually
used to get the job done.One of the biggest benefits
of this testing phase is that it can be run every time
a piece of code is changed, allowing issues to be
resolved as quickly as possible. It quite common for
software developers to perform unit tests before
delivering software to testers for formal testing.
Integration Testing:

Integration  testing allows individuals the
opportunity to combine all of the units within a
program and test them as a group. This testing level
is designed to find interface defects between the
modules/functions. This is particularly beneficial
because it determines how efficiently the units are
running together. Keep in mind that no matter how
efficiently each unit is running, if they properly
integrated, it will affect the functionality of the
software program. System Testingtesting is
undertaken by independent testers who haven’t
played a role in developing the program. This testing
is performed in an environment that closely mirrors
production. System Testing is very important
because it verifies that the application meets the
technical, functional, and business requirements that
were set by the customer.

Acceptance Testing

The final level, Acceptance testing (or User
Acceptance Testing), is conducted to determine
whether the system is ready for release. During the
Software development life cycle, requirements
changes can sometimes be misinterpreted in a
fashion that does not meet the intended needs of the
users. During this final phase, the user will test the
system to find out whether the application meets
their business needs. Once this process has been
completed and the software has passed, the program
will then be delivered to production. The
extensiveness of these tests is just another reason
why bringing software testers in early is important.
When a program is more thoroughly tested, a greater
number of bugs will be detected; this ultimately
results in higher quality software.

Black box testing

It is also called as Behavioral/Specification-
Based/Input-Output Testing. Black Box Testing is a
software testing method in which testers evaluate the
functionality of the software under test without
looking at the internal code structure. This can be
applied to every level of software testing such as
Unit, Integration, System and Acceptance Testing.
White box testing

It is also called as Glass Box, Clear Box, Structural
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Testing. White Box Testing is based on applications programming skills, are used to design test cases.
internal code structure. In white-box testing an This testing usually done at the unit level.
internal perspective of the system, as well as
White Box Testing TeChniqueS: * Branch Coverage

¢ Statement Coverage * Path Coverage
SCREENSHOTS
Run the website

C:\Users\harik\OneDrive\Desktop\my_project>python manage.py runserver
Watching for file changes with StatReloader
Performing system checks...

System check identified no issues (0 silenced).

May 26, 2025 - 21:03:13

Django version 5.1.1, using settings 'my_project.settings'
Starting development server at http://127.0.0.1:8000/
Quit the server with CTRL-BREAK.

Screenshot 6.1 Run the web app from the command prompt

Login

Username:

harika_vundemodugula

Password!

Screenshot 6.2 Login page

1T Bm < image > uploads
Organize ~ New folder

~ [ Desktop | B form (1).pdrf &) form (1)_hHVWor8.pdf &) form
> ﬁ Home *3 form (1)_eO50xuE pdf aform (1)_IRemtiF.pdf a form

& Gallery &) form (1)_fyXsVjR.pdf &) form (1)_RESQANW.pdf & form

2 @ Deskiop 8 form (1) g445EF0.paf &) form (1) WATMEzn pd & o g

> E Documents

Screenshot 6.3 Select file to upload
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Upload a Form Image

Choose File

Download Excel

Screenshot 4 Click on Download Excel
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Screenshot 5 Image to Excel converted sheet

Conclusion

This project demonstrates an effective and
intelligent approach to document digitization using
OCR and deep learning techniques. By automating
the extraction, validation, and structuring of data
from printed and handwritten forms, the system
significantly reduces manual workload and human
errors. Tools like Tesseract and transformer-based
models ensure high accuracy and contextual
understanding, while exporting structured data to
Excel enhances usability. The solution is scalable,
cost-effective, and well-suited for organizations
handling large volumes of documents, such as
banks. Overall, this system bridges the gap between
physical documentation and digital -efficiency,
improving operational speed and accuracy.

Future Scope

The document digitization system can be enhanced
by adding multilingual OCR to support various
languages, improving handwriting recognition with
deep learning models, and integrating cloud
platforms for real-time processing and remote
access. Machine learning can enable automatic
classification of documents like invoices and forms.
A mobile app will allow easy scanning and
uploading  from smartphones, increasing
accessibility.  Strengthening security  with
encryption and access controls will ensure safe
handling of sensitive data, making the system
suitable for enterprise use. These improvements will
broaden usability, boost accuracy, and enhance user
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convenience across diverse settings.
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