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Abstract

This thesis proposes the design and implementation of a modern, user-friendly sys-
tem for checking prize bond results. It aims to revolutionize the process of checking
prize bond results by implementing OCR(Optical Character Recognition) by using
pytesseract and PyMuPdf library. The primary objective is to simplify the process
of verifying whether a user’s prize bond number has won or not .The system will
leverage image processing techniques to automatically extract and read the prize
bond number from the scanned image and pdf. Later it store the extracted prize
bond number and matches with the result database and give us the final winner
result. This way we find the winner.Finally the system send notification automati-
cally to the winner if the user win or not .The proposed system offers a seamless
and efficient experience for users, allowing them to verify their prize bond status
through a simple user friendly system.

Keywords:Optical Character Recognition (OCR); image processing; automation;
event-driven programming; range entry; email notifications; in-app notifications;
system architecture; user interface design; result verification; PyTesseract; PyMuPDF;
text extraction; matching algorithm; database integration; role-based access control.
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Chapter 1

Introduction

1.1 Introduction

The financial industry has been one of the sectors that has benefited greatly from
this technological revolution in the quickly changing world of technology. One exam-
ple of this technological advancement is our research. It will deal with the venture
of manually looking through physical prize bonds or prolonged lists of numbers to
identify winners.

Traditionally, the process whereby winners are chosen during prize bond awards is
rather laborious and, hence, subject to mistakes. Prize bond-hires have, by physi-
cal means, had to go through their respective prize bonds or, rather, a long list of
numbers by hand. This process is time-consuming and invites human error. The
normal processes differ from one another, and hence the smart use of technology in
the process would open up an entire new vista to the perspective of the bondholders,
minimize the time and reduce the chances of mistakes.

Keeping these affirmatives in sight, we are looking forward to building a system
that automates the identification of winners for the prize bond draws. We aim to
develop a technological solution that would save time and avoid mistakes, thereby
improving the experience for bondholders in general thereby upending its time and
manpower-intensive nature.

Optical Character Recognition is expected to emerge as a cornerstone of the model,
allowing us to convert selected document formats into editable and searchable records.
It will smooth the way out for prize bond verification, thereby speeding the process
along. Automation of this would keep the gut-wrenching work of cross checking
manually and assist in reliable winner determination.

Web development techniques form an integral part of our study, which will create an
interactive interface for bondholders to store and retrieve their prize bond numbers.
This feature not only allows searching for winning numbers but will also provide a
timely alert to bondholders updating them about their bonds.

We intend to take mobile App development into our system and improve the bond-
holder’s experience. Hence, users would be able to obtain their information through



their mobile devices, increasing convenience, and get prompt information regarding
his/her prize bonds. The essence of our research is to place technological enhance-
ment as a core of further improvements to the prize bond process. Digitizing checks
aims to create a more automated and consumer-friendly environment for bondhold-
ers.

1.2 Background Information

In several nations, prize bonds have become a well-liked means of investing for
people who want to make money while also having the chance to win monetary
rewards. The method of selecting winners has traditionally depended on labor-
intensive, prone to error manual checks against lengthy lists of bond numbers. This
conventional method causes stress and uncertainty for bonds by taxing staff and
delaying the announcement of winners.

Technology integration is now crucial for increasing operational effectiveness and
boosting customer service as the financial sector develops. Technologies that have
shown a great deal of promise for automating data extraction from physical doc-
uments include optical character recognition (OCR). By enabling the rapid and
precise digitization of bond numbers from images or PDFs, this feature has the po-
tential to drastically improve the prize bond verification process by cutting down on
the amount of time needed for manual inspections.

In addition, the emergence of digital platforms has made room for interactive sys-
tems that may give consumers real-time updates. It is possible to design a more
user-friendly interface for bondholders that makes it easier for them to obtain bond
information and receive timely notifications about victories by combining web de-
velopment and mobile app technologies. The process can be further streamlined by
integrating these systems with official winner lists via APIs. This will guarantee
that bondholders receive timely updates regarding their status without the delays
that come with more conventional means.

Addressing data security concerns is crucial, in addition to improving efficiency and
user experience. One of the main priorities should be protecting sensitive data,
like bond numbers and personal information, as digital platforms become more and
more important for financial operations. Strong security measures will assist main-
tain system integrity and foster a culture of trust.

In order to improve the efficiency, accuracy, and bondholder experience of the prize
bond verification procedure, this research effort intends to investigate the possibil-
ities of utilizing contemporary technology. Through the use of automated winner
identification and improved digital channel communication, we can lower the risks
involved in manual processing and greatly enhance bondholder experience overall.



1.3 System Functionality

The device will encompass three main additives:

Data Extraction:This portion will recall Optical character recognition (OCR) to
extract prize bond numbers from photos or PDFs. The extracted numbers will then
be saved in a database on our website.

Winner List Integration: The system can be tailored to combine with official
winner lists posted by the issuing company. This integration may involve periodi-
cally extracting records from a delegated webpage or imposing an API (application
Programming Interface) supplied by means of the organization.

Winner Notification: The extracted prize bond numbers in opposition to the
winner list may be automatically in comparison by the system. For every identify-

ing match, the system will cause a notification to the user’s cellphone.

Benefits of this automation:

Efficiency:hugely reduces the effort and time required to test prize bonds for win-
nings.

Accuracy:eliminate the possibility of human blunders during manual checking.

Convenience:supply real-time notifications and signals without delay to customers’
telephones.

Technical Considerations:

OCR Accuracy: The accuracy of the OCR engine is vastly vital for dependable
prize bond number extraction.

Data Protection: To protect private consumer information, which includes prize
bond numbers, the system needs to have robust safety features in vicinity.

Scalability:A widespread amount of data extraction and winner listing comparisons
should be supported by way of the device’s layout. In order to improve personal ex-
perience and expedite the prize claim technique, this research gives a unique method
to prize bond winner detection by way of combining computer imaginative and pre-
scient and data processing strategies.



Chapter 2

Related Work

2.1 Related Works

Previously many development teams worked with a similar idea of our research. All
the works are mainly android mobile applications where users can get the service
by identifying prize bond numbers and providing the result to the users on whether
they won the prize or didn’t. There are more additional features for different ser-
vices for users related to prize bonds in different apps.

We found the mobile applications: Prizebond, Prize Bond Checker, Prizebond Wal-
let, and Prize Bond Monitor. The common relation among all these works is that
they show the result of their prize bonds. We collected user reviews from the Google
Play Store regarding these apps. Most of these apps had positive reviews based on
the performance they promised to provide to the user.

Although many negative reviews were also noticed based on the loading time, hangs,
lack of some features, and less clearly explained features. Prizebond and Prizebond
checker app has login and signup features. By that user security is ensured and
multiple users don’t get interrupted. On the other hand, the Prizebond wallet and
Prize bond monitor do not safeguard any security as they don’t have this feature.

One major issue with the Prize Bond Monitor app is it is based in something other
than Bangladesh. It is based in India. But there wasn’t any information about
this in the Play Store to identify as a User. All the apps have different kinds of
additional features like FAQs, Privacy policies, contact details, about us, and other
features that explain the basic info of prize bonds.

However, these prize bond applications weren’t done with a proper development
team and plan. The key perspective wasn’t for any research purposes but mainly
for business purposes.



2.2 Comparison between related works

The biggest difference between our work and their work is their work isn’t research
and they haven’t come up with new ideas and more user-friendly features unlike us.

Here are some key parts of our work:

1.

Identifying prize bond numbers through PDF files and storing them in the
database using the PyMuPDF library.

. Identifying prize bond numbers through image files and storing them in the

database using the PyTesseract library.

. Implementing an automatic notification system to inform users about the re-

sults of their prize bonds.

. Providing a manual input feature for users to enter their prize bond numbers

and store them in the database.

Sharing the official PDF file from Bangladesh Bank on the homepage, ensuring
that users have access to an authentic and clear view of prize bonds.

. Additional features like contacts, services, and about us are there to support

our users to use our website properly.

Except for manually inputting numbers and additional features other parts are
unique than others. We are giving the privilege to the users to have their account
and make the process more easygoing for them to use our service. Due to individual
accounts, there is no chance for overlaps. The whole website is built with proper
planning and research. The admin team will update the website with more capabil-
ity. If there are more requirements from the user reviews then the admin team will
add more features as well. Those mobile applications don’t have these privileges as
they have many issues like high loading time, hangs, lack of some features.

2.3 Advantages and Disadvantages

Advantages:

. Less time-consuming.

. Suitable for Dysgraphia and nonliterate people due to having the option not

to write.

. No overlaps among the users.

. No need to check. Automatic notification will come when the result comes

out.



5. Getting authentic and direct information from the Bangladesh Bank through
the pdf file at the home page.

6. High performance and secured database.

7. Option for contacting the admin team as contact details are already provided.

Disadvantages:

1. No direct connection with banks, so no solution regarding bank-related issues.
2. No proper result if the information provided by the users is incorrect.

3. No option for buying or selling any price bonds via this website.



Chapter 3

System Development Life Cycle
(SDLC)

3.1 Requirements

3.1.1 Functional Requirements

¢ Prize Bond Number Extraction: The system should extract prize bond
numbers from various online sources with the help of Optical Character Recog-
nition (OCR) technologies(PyMuPDF and PyTesseract libraries).

e Database Storage and Management: The extracted numbers have to be
saved in a secure database with a functionality of role-based access control for
admin and user of the program.

e Result Matching: The system should be able to link up the numbers ex-
tracted with the official prize bond outcomes and update the data in parallel
with time.

e User Notifications: Notify the users in the in-app and email regarding the
winning status and updates.

3.1.2 Non-functional Requirements

e Performance:The system should provide high levels of performance and recog-
nition while operating in real-time mode and performing OCR’s.

e Scalability:The system must be capable of supporting higher levels of usage
by users, as well as the verification of prize bond information.

e Security: Data protection by adopting role based access combined with en-
cryption. Likewise for token based authentication of sensitive information.



3.2 Design

3.2.1 System Architecture

Frontend Architecture: HTML, CSS and JavaScript shall be responsive
and user-friendly. The features of this design include:a login panel bond input
scan or manual advising

Application Layer: This layer deals with reception of user requests and re-
sponses, as well as user interactions.

Data Layer: Closely associated with increasing the degree of audience knowl-
edge about the product. The application contains added entries for prize
bonds, data for collecting necessary data, improved information about users,
notices as well as logs.

Service Layer: APIs downloaded lists of prize bond numbers along with
notification.

3.2.2 User Experience (UX) FLow

Home Page:To log in or to register and to provide information about the
prize bonds.

Dashboard:A feature that displays the entered prize bonds by the user and
shows an output of that and the output history.

Result Notification:Whenever there is an alteration in the standing of the
prize bond; customers are always advised.

Service Layer:APIs downloaded lists of prize bond numbers along with no-
tification.

3.2.3 Data Storage

Relational Database: MySQL will be used for upcoming user profiles,
prize bond numbers, tables, and notifications of results. Primarily, Foreign
Key constraints will ensure the relational integrity in the table.



3.3 Implementation

3.3.1 Key Components
OCR for Text Extraction

e PDF Extraction: This designed web application successfully incorporates
PyMuPDF for reading and processing of uploaded PDFs while paying atten-
tion to the extraction of prize bond numbers only.

e Image Extraction: Concerning extraction of text information within im-
ages, the program relies on PyTesseract.

Data Validation:

e Checks data entered against prize bond numbers by using regex format and
also limits entries that are out of bounds.

User Management:

e Consists of Admin and user roles and allows administrative as well as users’
access to data with limited privileges.

3.3.2 Notification System

¢ Emaill Notification: Django email functionality will be used to notify users
on general update and results of the prize bond.

e Dashboard Notifications: By using WebSocket or AJAX poll client up-
dated information about the devices will be delivered in real time.

3.4 Testing

3.4.1 Unit Testing

e OCR Testing: Accuracy of OCR functionality in various document types at
90’

e Database Testing:CRUD operation for the User and Result Tables and in-
tegrity test for Test Data to be written with Primary and Foreign keys.



3.4.2 Integration Testing

e OCR and Database: The data extracted is correctly stored and fetched
from the database.

e Result Matching and Notification: Enable event-based result matching
and notify users in real time through their respective dashboards and via email.

3.4.3 User Acceptance Testing (UAT)

Get feedback regarding user-friendliness, timing of notifications, and perfor-
mance by conducting trials with prospective users to ensure that the interface
meets expectations.

3.5 Deployment

3.5.1 Environment Setup

e Containerization: Docker containerizes the backend for easy portability be-
tween development, testing, and production.

e Cloud Infrastructure: Deployment on a cloud service provider ensures re-
dundancy, scalability, and data security.

3.5.2 Continuous Integration/Continuous Deployment (CI/CD)

CI/CD Pipeline: This is the automated test, build, and deploy done in updates;
improves the integrity and deployment time for code.

3.6 Maintenance

3.6.1 System Monitoring

e Real-time Monitoring: Both Prometheus and Grafana show real time up-
time and performance so it was easy for us to quickly spot any faults when
they occurred.

e Logging:The user activity is logged for security or debug purposes as well as
to keep record of all errors.
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3.6.2 Future Enhancements

e Direct Bank Integration: API incorporation for bank related services us-
age.

e User Data Validation: To do even more so far as data validation is con-
cerned in order to minimize the inaccuracies likely to be given by the users.

¢ Prize Bond Marketplace:The user is also in a position to purchase and sell
the prize bonds from the website.

11



Chapter 4

Project Architecture

4.1 Frontend Architecture (User Experience)

The system’s frontend design of prize bond notification is constructed in such a way
so that any user from any education level can easily articulate the whole system
smoothly and get an immersive experience out of it. We have concentrated more on
the easy accessibility of components, tools and made the whole system responsive
regardless of any device like windows, mac, android or ios operating system.

4.1.1 Overview of the User Interface (UI)

In order to make our system responsive and easy to access, we have used several
combinations of web technologies, tools and frameworks (HTML, CSS, Javascript).
The core target was to make the system simple and user friendly so that any user
can easily scan their respective prize bond and get their desired notification.

4.1.2 Flow of User Experience (UX)

The final goal was to construct the system in such a way so that users only go
through some easy steps. Below are some of the important steps:

A. Landing Page/Home Page

Description: The home page of the system is organized in an easy to understand
and simple way whenever the user starts to use the system. A visible button is
there to ask users whether they want to input their prize bond number manually or
they can enter the number by scanning the prize bond numbers was our main call
to action.

Important attributes

e Sign up or log in: A simple dashboard can be visible for logging and creating
new account.

12



¢ Prize Bond Entry Field: Multiple options are there to input the prize bond
number and several types of scanning system.

e Notifications Section: This section gives important information like next
draw dates or any kind of essential announcements.

B. Scanning and Entering Prize Bonds

Description: Prize bond number can be entered manually (typing) or scanning the
numbers from prize bond.

Important attributes:

e Prize Bond Scanning: This section is responsible for scanning the prize
bond number using mobile phones camera or can be used any webcam for
computers. Our system can automatically read and store number, characters.
OCR or optical character recognition has been used.

e Manual Entry: To ease user’s accessibility manual number input field is
there.

e Verification: The system will automatically reply if the user has inputted
any wrong sets of prize bond numbers or any invalid input.

C. Dashboard

Description: Once any user log in to the system they will be directed to their
individual dashboard.

Important attributes:

e Bond List: A section is there where users can see their submitted prize bond
numbers.

e Result Status: A mark for every prize bond number will show whether the
result has been announced or any pending results that might be announced
later.

e Winning History: User’s winning history will take place in a table where
their previous history will also be shown.

13



D. Result Notification

Description: Once the result gets announced users will be able to get it from their
dashboard.

Important attributes:

e Real-Time Updates: The moment a bank updates/releases any results our
system will be updated automatically as well.

e Winning Bond Highlight: The prize bond number will correspond to the
winning number to highlight the results.

e Detailed Result Breakdown: A user will get a plethora of information and
any details regarding the draw and result breakdown will also be there.

E. Email Notification System

Description: Once the bank publishes the results, an announcement along with
the results will be sent to users email.

Important attributes:

e Notification Trigger: The email will contain important details about the
prize bond and if the user has earned any prize.

e Dashboard Link: An attached link will be sent for further information and
a link directed to users dashboard will also be sent.

e Unsubscribe/Manage Preferences: The accessibility of getting notified
by email can be controlled whether an user wants to get notification via email
or not. They can turn off notifications.

F. Account and Profile Configurations

Description: To make an user’s profile according to their preferences they will be
able to make any necessary edit to their profile information and change their settings.

Important attributes:

14



e Profile Information: User will be able to change their credentials (used id,
password) and other miscellaneous information.

e Notification Preferences: Notification via email can be managed and they
would be able to turn on notifications and turn them off as well.

e Delete Account: Any user can delete their account anytime if they want.
An option will be there for this too.

4.1.3 Tools and Technologies

Frontend Framework: Widely used web technologies like HTML, CSS are used
to form the system dynamic and fruitful user experience.

UI/UX Design: To make the system aesthetically pleasing the website design was
created by tools like Figma.

Responsiveness: CSS responsive framework is used to make the system responsive
regardless of any device.

Real-Time Updates: The dashboard can update the results and send notification
to the user through web sockets.

4.1.4 Awuthentication and Security

User authentication: The system is well designed to protect the user information
like prize bond number and their any other credentials. To implement this the sys-
tem is constructed using authentication protocols. All the information is encrypted
prior to being sent for the authentication and backend processing. This includes
users email, password, prizebond number and other major information.

4.1.5 User input and accessibility

Accessible Design: The platform was designed so that any level of technically
sound people can use it. It was to make sure to use user interface compliance with
industry standards.

Error Handling and Feedback: The system automatically generates a prompt
to notify any wrong inputs that have been created by the user. It shows important
prompts to guide them to enter proper information. Users can manage their prizes
in an effective manner because of our proper frontend architecture.

15



By taking help of frontend architecture users can manage their prizebond and get
efficient and faster notification in an effective manner.

4.2 Backend Architecture

The backend architecture of the prize bond notification system is created to manage
important tasks like user authentication, data storage, notification management, re-
sult retrieval, and constructing a proper dashboard. To ensure a reliable connection
between the frontend and the backend architecture, the system has been designed
efficiently. Moreover, it has focused on scalability and other dependability.

4.2.1 1. Overview of the Backend
Multi-layer architecture with the help of necessary elements of the system’s backend

is constructed.

Application Layer: It manages any kind of user request and any sort of commu-
nication with remote service.

Data Layer: Oversees all storage functions, including notification logs, reward
bond numbers, and user information.

Service Layer: Incorporates third-party services like email and APIs for retriev-
ing results. MySQL, Python with Django, and external APIs for retrieving prize
bond results are frequently utilized technologies for backend implementation in this
architecture.

4.2.2 2. System Components and Workflow

A. Authentication and User Management

Description: This part manages user registration, login, and profile administra-
tion, guaranteeing safe system access.

e Technologies: OAuth2 or JWT (JSON Web Tokens) are used by the system
for authentication.

e Signup and Login: Users provide their email address and password during
registration, and these are safely stored.

e Token-based authentication: Users can stay authorized without having to
enter their credentials again because a JWT token is created and utilized for
all future requests after a successful login.

16



e Password management: Offers email-based password reset and recovery
capabilities.

B. Data Management for Prize Bonds

Description: This part keeps track of, controls, and handles the users’ prize bond
numbers.

e Structure of a Database:
— User Table: Holds user data like password, email, and preferences.
— Prize Bond Table: Retains the prize bond numbers that each user has
input and links them to the user using foreign keys. The result table

contains the prize bond results as they are provided by the bank or prize
bond authority.

— Notification Table: Keeps track of the time, state, and notification
type (dashboard or email) that users receive.

C. Retrieval of Prize Bond Results

Description: Getting the most recent prize bond results from the bank or other
trustworthy sources is the responsibility of our service.

e Approach:

— Integration of APIs: The backend regularly connects to the bank’s or
other organizations’ public or private API using cron tasks to retrieve the
most recent prize bond results.

— Web scraping (in the absence of an API): In the absence of an
API, the system may use web scraping techniques to gather data from
the bank’s public results page. The scraping service processes the web-
site, extracts the winners and prize bond numbers, and stores the data
in the database.

— Validation of Results: The backend compares the system-stored prize
bond numbers with the results when they have been retrieved.

D. Email Notification System

Description: Notifies users automatically when their prize bond results are avail-
able.

17



e Triggering Mechanism: After the results are obtained, a backend job looks
for prize bonds that have won and sends out email alerts to users whose bond
numbers correspond to the winning outcomes.

e Content of the Email: The user’s bond number, the draw’s result, and a
link to their dashboard for more details are among the personalized details
included in the email.

e Retry Mechanism: If an email delivery attempt fails, the system records
the unsuccessful attempt and tries again using a message queuing system.

E. Notification on the Dashboard System

Description: The user dashboard is updated in real-time when the numbers of the
winners and reward bonds match.

e Technologies: WebSocket or AJAX polling is used to deliver real-time up-
dates, ensuring that users may see results as soon as they are made available.

e Real-Time Updates: Every time a new result is uploaded, the backend
sends out a WebSocket event, which updates the user’s dashboard with the
winning details.

e Database querying: To update the user’s dashboard with the most recent
prize bond statuses (such as ”Won” or "Not a Winner”), the system executes
database queries.

e Result Caching: To reduce database load and enhance performance, caching
technologies such as Redis are used to cache frequently retrieved results.

4.2.3 3. Security Points

Encryption: SSL/TLS is used to encrypt all sensitive data, including prize bond
numbers and user passwords, both in transit and at rest.

Database Security: Role-based access control is used to safeguard database ac-
cess, guaranteeing that only authorized users and services are able to interact with
the data.

API Rate limitation: To prevent DDoS attacks, the system has rate limitation

in place to make sure that external services (such as email notifications and result
retrieval) are not overloaded.
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4.2.4 4. Performance Optimization and Scalability

Scaling: The backend’s ability to grow horizontally allows for the addition of more
servers to accommodate growing user traffic and processing capacity.

Load Balancing: Using a load balancer, incoming traffic is dispersed evenly among
several backend instances.

Optimization of Databases: In order to improve performance when retrieving
prize bond data, indexing and query optimization techniques are employed. Fur-
thermore, a caching layer that caches frequently asked queries lowers demand.

4.2.5 5. Logging and Error Handling

Error Logging: To record system errors, problems retrieving prize bond results,
and notification failures, the backend makes use of a logging framework.

Monitoring: Prometheus and Grafana are two linked tools for tracking system
uptime and performance in real-time.

Fallback Mechanism: The system provides fallback techniques, such as queueing
unsuccessful notifications for retry or showing error warnings to users on the fron-
tend, in case external services (like email or result APIs) fail.

4.2.6 6. Deployment and DevOps

Containerization: Docker containers are used to deploy the backend, which facil-
itates system management and scalability across development, staging, and produc-
tion environments.

CI/CD Pipeline: To automate testing and deployment procedures, a continuous
integration/continuous deployment (CI/CD) pipeline is established.

Cloud Infrastructure: To provide scalability, redundancy, and security features,
the backend is housed on cloud infrastructure.

This backend architecture aims to ensure that the prize bond notification system

functions well, can handle large user populations, and can handle the complexity of
automating notifications while maintaining data security and integrity.
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4.3 Use Case and ER Diagram

Figure 4.1: Use Case Diagram
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Figure 4.2: ER diagram
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Chapter 5

Methodology

5.1 Overview of Methodology

We have implemented the Optical Character Recognition(OCR) which was used
for Data Extraction. This implementation is used to gear the user experience in
the prize bond lotteries by extracting the bond number from image and pdf. This
approach ensured about 90 percent accurate data extraction in various scenarios
(Inbasekaran et al., 2021).Moreover, we have implemented Options where user can
submit prizebond data as a Manual input (single entry) and Multiple entry at a
time(Range of input) which gives user more consistency.

Also, the OCR data from PDF, image and Manual entry which is specifically built
for focusing on extracting only prize bond numbers by using validation checks for
bond number formats and Regex. Duplicate entries are prevented and input lim-
itation is added for range of input and appropriate error or success messages are
displayed to the user.

For superuser or admin we have take additional privileges, such as specifying a bond
position and managing data in the result_data class.Which are available where for
users and it is stored into the ocr_data class.We have also utilized MySQL as the
database for storing and managing the extracted data.

Most importantly, Data flow or synchronization mechanism between different mod-
els is implemented. where we used event-driven programming.User management is
also implemented. Lastly we are sending in app notification and email notification
to the all users who wins .

Here it was the overall overview of the whole methodology. The detailed method-
ology of PDF to Text Extraction , Image to text extraction, (Manual
Data entry / Range of input), AJAXIntegration, (Result Matching, Data
Storage and Presentation), Notification system and user mangement is
Described Below:
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5.2 PDF to Text Extraction

The PDF to Text Extraction process is implemented by using the PyMuPDF library
to extract text from uploaded PDF files(Guedes and Da Silva, 2021). The system
handles PDF files which are uploaded by the users.Then it reads the pdf file and ex-
tracts text content by using PyMuPDF library. The extracted text was then parsed
using regular expressions (regex) to identify both Bengali and English numbers only.

The regex pattern is designed to match consecutive 7-digit numbers which ensures
that only prize bond numbers are captured from the text.

The system provides a unified graphical user interface (GUI) for both admins and
regular users. However, there are some key differences in functionality based on the
user’s role:

e Admin Privileges: When the user is an admin then the extracted data is
stored in the result _data class. Admins are also granted an additional feature
to assign and store a prize bond position along with the data.

e User Data: For regular users, the extracted data is stored in the ocr_data
class.Here for user they don’t have the option to specify a prize bond position.

This design efficiently uses the same function and GUI for both admins and regular
users, while distinguishing data storage and features based on the user’s role. It
ensures seamless data handling and role-specific functionality.

5.3 Image to text extraction

For image files we used pytesseract library which is much faster and efficient for
ocr technology and its is a popular and advanced OCR tool. This library converts
text from images into digital format (Inbasekaran et al., 2021). Users will upload
image files containing prize bond numbers, and pytesseract performs OCR on the
images.Which converts the visual text into machine-readable text.

The system used regular expressions(regex) to identify both Bengali and English
numbers only from the image for matching consecutive 7-digit numbers.Here it en-
sures precise extraction of prize bond numbers from image.

Much like the PDF-to-text extraction process here the system distinguishes between
admin and regular user privileges while maintaining a unified graphical user interface
(GUI) for both.

e Admin Privileges:For Admins, extracted data is stored in the result_data
class. They have the additional functionality to assign prize bond positions.

e User Data: For regular users, data is stored in the ocr_data class.Here they
don’t have the ability to specify a prize bond position.
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5.4 Manual Data entry

For the Manual Data Entry here users manually enter prize bond numbers into the
system through a web form. The system allows for two types of inputs individual
bond number and range of bond numbers.

To validate these inputs we have implemented regular expression (regex) here. Which
ensures the bond numbers follow the format of two letters followed by seven digits.
This validation guarantees that only valid prize bond numbers are accepted.

In the case of range input this system verifies that the range is logical (i.e., the
starting number is less than the ending number) and that the total number of bond
entries does not exceed 100 at a time. After validated, the system processes the
bond numbers in sequence and store them in the appropriate database.

Just like the other functionalities,its uses a unified graphical user interface (GUI)
for both admins and regular users.

e Admin Privileges:For Admins, extracted data is stored in the result_data
class. They have the additional functionality to assign prize bond positions.

e User Data: For regular users, data is stored in the ocr_data class.Here they
don’t have the ability to specify a prize bond position.

Here the overall functionality provides seamless manual entry while enforcing strict
validation and preventing duplicate entries.

5.5 AJAX Integration and JSON Response

The integration of AJAX (Asynchronous JavaScript and XML) alongside JSON
(JavaScript Object Notation) played a crucial role in handling file uploads (image
and PDF) and real-time validation for manual or range inputs (Paulson, 2005).
AJAX here allows the system to perform text extraction processes asynchronously.
Also AJAX enables the sorting of result data in real-time. Finally, This ensures that
users can interact with the system without having to reload the entire page. This
provides a smooth and responsive experience (Paulson, 2005).

In our system, the JSON format is used for transmitting data between the client
and the server . After an AJAX request is made then the server processes the data
(such as extracted bond numbers) and returns the results in JSON format. The
structured nature of JSON makes it easy to handle and update the front end with
real-time results from uploaded files. Finally, This includes displaying extracted text
from PDF's and images immediately after processing. So we don’t need to refresh
the page(Zakas, 2010).

Additionally, users can zoom and crop images for better accuracy before submitting

the file. which enhances the user experience further and improves ocr accuracy.
Also, If any discrepancies are found in the extracted bond numbers then the users
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can edit the data directly. After satisfied with the correct results users can save the
final prize bond numbers. Finally, it sent back to the server using AJAX and the
data is stored or processed further in JSON format(Zakas, 2010).

This combination of AJAX and JSON ensures efficient and real-time communication
between the client and the server.This allow the dynamic updates and provides a
highly interactive and user-friendly system.

5.6 Result Matching, Data Storage, and Presen-
tation

Result Matching:

For result matching here, we utilize automated and event-driven programming through
Django signals. This approach ensures real-time synchronization of data between
users( ocr_data ) and admins( result_data).By leveraging Django’s built-in signals,
we can automate the process of updating relevant data models whenever changes
are made, ensuring accurate and up-to-date information across the system (Holovaty
and Kaplan-Moss, 2009). Specifically, if a user uploads their ocr_data before the
corresponding result is uploaded by the admin, the system automatically matches
the bond numbers and inserts the data into the winner data class. Similarly, if
the admin uploads result_data first and the user submits matching ocr_data later
then the data is also inserted into winner_data. This matching and filtering process
is handled using Django’s built-in functions, keeping in mind that ensuring accuracy.

Data Storage:

We use a MySQL relational database to manage and store the data.We are ensur-
ing strong data relationships and consistency through primary key and foreign key
relations. These relationships guarantee data integrity across multiple classes such
as ocr_data , result_data , and winner_data.

e If a user deletes their account then all their related data including ocr_data
and winner data will be automatically removed from the system by maintain-
ing data hygiene. Similarly, if a user deletes specific ocr_data entries then the
corresponding winner data will be also deleted.

e For admins, deleting single or multiple entries from result_data will like
wise trigger the automatic deletion of related winner_data . This seamless
management of data ensures that no orphan records exist and enhances the
overall efficiency of the database.

e Moreover, to prevent overloading the system we have implemented that users
and admins are restricted to entering a maximum of 100 bond numbers at a
time. This feature works when using the range input feature. It ensures load
balancing and optimal system performance.
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Here the overall functionality provides seamless manual entry while enforcing strict
validation and preventing duplicate entries.

Below the figure 4.1 shows the Design of the Data storage and class Di-
agram:

Figure 5.1: Data Storage and Class Diagram
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Presentation of Data:

We have handled data presentation differently for admins and users to maintain
privacy and control over the data.

¢ Admin View:Here,admins can only view, update, and delete the result_data
they have uploaded only. They do not have access to the users ocr_data.So,
its ensures user privacy and data security.

e User View: Each user can only view, edit, or delete their own ocr_data.
No user can access or modify another user’s data. So that guarantees data
protection and personalization. Additionally, users have access to a feature
where they can view a complete list of all winning bond numbers and their
respective positions.

So, a layered approach to data presentation ensures privacy and role-based access.
Moreover, it provides a clear and streamlined interface for both users and admins.
This enhances user engagement while maintaining strict data access controls based
on user roles.

5.7 Notification system and user management

Notification system:

In our system notification system plays an important role. This feature is imple-
mented using Django’s email functionality. This system sends automated email
notifications to users when they win a prize bond. The system collects and groups
bond data for each winner. After that, it ensures that if a user has multiple winning
bonds.If yes then all bond numbers and their respective positions are included in a
single email.

The process works as follows:

e Winner Data Collection: Our system collects all winning bond numbers
associated with each user by querying the winner_data model. Then, each
user’s email is mapped to their list of winning bonds and ensures that all
relevant data is included in one notification.

¢ Email Notifications: Once the data is prepared then a personalized email is
sent to each winner about the list of winning bonds and positions. This ensures
that winners receive timely and accurate information about their prize bonds
without needing to manually check the system.
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User Management:

User management is handled by an interface where admins can view and modify
user data. This section includes role-based access controls which allow admins to
manage user’s roles and permissions dynamically.

e User List: Admins can view a list of all registered users, and display key de-
tails such as first name, last name, username, and their status as staff or admin.

¢ Role Management: Admins have the ability to toggle user roles.Can be as-
signed a user as user/ Admin. Admins can promote or demote users to or from
admin roles, giving them full access to the system’s administrative features.

e User Deletion:If a user is deleted then all related data including their ocr_data
and any associated prize bond data will be automatically removed from the
database. This ensures that no orphaned and duplicate data remains and
maintains the integrity of the system.

This unified notification and user management system ensures efficient handling of

prize bond results and user permissions. In the meantime, it maintains a high level
of automation and user experience.
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Below the figure 4.1 shows a visual representation of The core process of
the Methodology.

Figure 5.2: Core process of the Methodology
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Chapter 6

Preliminary Analysis and
Visualization

6.1 Preliminary Analysis Flow chart
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Figure 6.1: Preliminary Analysis flow chart
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6.2 Visualization of project

Login Page:
This is our Login Page.
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Register Page:
This is our Register Page.
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pdf to Text: We are successfully extracting only numbers from this pdf. We can
also edit the number if any wrong number is found.Also Here Position field will
appear when login as admin.

Extracted Text:
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Image to Text:

We have implemented the future where user can zoom in and crop the image for bet-
ter user experience and accurate result.Next we are performing OCR and extracting
the text and saving it into the database.Here we are getting 100% accurate data
when cropping and performing OCR.Enter Position modal appear when Admin Use
it.
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Manual Data Entry:
We have implemented the future where user can entry manual single and range of

numbers entry.Also position field appear when admin use the functionality and for
admin data is saved into separate database.
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Show submitted Data user:

All the price bond numbers are automatically saved into the database into ocr data
model for user. We can see the method we used to extract the price bond number
and Delete.
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Show submitted Data by Admin:
All the price bond numbers are automatically saved into the database result data
model for Admin.Admin can only see and Delete it.
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Check Winner by user:
All the winning bond number along with bond number will be shown. Only a user
can see his winner data .Others user data is protected
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Check Winner by Admin:

Admin can see list of winner. And clicking into the name a modal open with details
of winner’s bond number and positions.ALso admin can sent notification to all user
by clicking sent notification button
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Notifications:
There are 2 types of notification system. 1. notification via email 2.When User login
they will receive in apps notification.
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Chapter 7

Future Work

While our current system has successfully automated the process of prize bond
management but there are several areas that remain open for future improvements.
One of key limitation is the lack of direct integration with banks.It means users
cannot resolve bank-related issues or queries through the platform. Beacuse of
that, the system depends on the accuracy of the user-provided data. If incorrect
information is entered by the user we have no mechanism to validate or correct it
because we don’t have all the published bond no. So it may lead to inaccurate
results. Furthermore, there are currently no options to buy or sell prize bonds via
the website, which could be a useful feature for users. Future developments could
focus on addressing these areas such as potentially by integrating bank APIs for
direct communication and implementing data validation mechanisms to ensure the
accuracy of user submissions. This could be maintained by checking with all released
bonds by banks. Lastly, adding a marketplace feature for buying and selling prize
bonds. These enhancements would significantly improve the user experience and
extend the platform’s functionality.
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Chapter 8

Summary

Although the growing popularity of prize bonds as an investment option, the tradi-
tional method of manually picking winners is time-consuming and subject to human
error.To address this, our system leverages Optical Character Recognition (OCR)
technology to automate the extraction of prize bond numbers from images and
PDFs.Which significantly reduces the time and effort needed for manual verifica-
tion. By integrating this system with modern web technologies users will be able
to store, retrieve, and verify their bond numbers efficiently while receiving real-time
updates and notifications about winning bonds through both web and mobile plat-
forms.

The system emphasizes OCR accuracy, robust data security, and scalability. Over-
all, this ensures precise data extraction, protecting sensitive user information, and
managing large volumes of data with ease. Our Key features include automated
notifications to winners, real-time data synchronization, and API integration with
official winner lists and all are designed to streamline the prize bond management
process.Lastly, Future improvements will focus on addressing bank-related queries,
enhancing data validation, and adding a marketplace for buying and selling prize
bonds. This may further enrich the user experience and expand the system’s func-
tionality.
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