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Abstract
The public ration distribution system is a critical component for ensuring food security among
economically disadvantaged populations. However, it is often plagued by fraud, corruption,
and inefficiencies, resulting in the diversion of essential commodities and deprivation of
rightful beneficiaries. Traditional systems suffer from a lack of transparency, weak record-
keeping, and poor accountability mechanisms. To address these challenges, this project
proposes a blockchain-based solution integrated with Django and MySQL, complemented by
secure authentication techniques. Blockchain ensures immutable, tamper-proof records of
ration transactions, fostering greater transparency and trust among stakeholders. Django serves
as the robust backend framework, managing user interactions and administrative controls
efficiently, while MySQL provides a reliable relational database structure for supplementary
data storage. Additionally, secure authentication mechanisms, such as multi-factor
authentication and encrypted credential management, are implemented to protect users and
administrators against unauthorized access. The integrated platform not only minimizes the
risks of fraud and corruption but also enhances the overall management of user data, transaction
records, and ration inventory. Key outcomes of this system include a significant reduction in
fraudulent activities, improved transparency in the ration distribution process, better user
experience, and streamlined administrative oversight. Through this hybrid architecture, the

project demonstrates how modern technologies can revitalize traditional public service
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systems, ensuring fairness, efficiency, and security in ration distribution for the most vulnerable
segments of society.

Keywords: Blockchain, Django, MySQL, Secure Authentication, Ration Distribution, Fraud
Prevention

Introduction

Public Distribution System operates as a vital safety net to deliver food security benefits to
millions of people who belong to the economically weaker sections of society. This operates
as the world's biggest distribution system which distributes essential products consisting of rice
wheat sugar and kerosene at reduced prices. Through its basic food distribution and fuel
provision the PDS directly enhances vital income sources and wellbeing for poor populations
thus achieving major national social welfare objectives. Multiple operational challenges affect
the PDS even though it stands as a fundamental framework. The system is diminished in its
ability to function effectively due to three major problems: ration frauds alongside manual
errors in record-keeping and inadequate transparency. Multiple issues such as fake ration card
holders along with stolen food grains and duplicated records exist throughout the system which
depletes government resources while blocking valid beneficiaries from their benefits. Human
operators conducting manual record handling tasks elevate both unintentional mistakes and
deliberate modification attempts which makes consistent system monitoring and audit work
impossible. General mistrust about the distribution system among citizens has emerged due to
prolonged issues that challenge PDS integrity. The growing number of difficulties in ration
distribution requires immediate implementation of technological solutions to improve and
secure this framework. Through technological implementation the system also gains enhanced
control measures and advanced tracking functions which traditional systems commonly lack.
The available technological solutions show Blockchain to present the optimal solution. The
blockchain system features an indestructible distributed transaction log which provides
unaltered secure transparent recordkeeping. Locked data on blockchain remains untampered
because any attempt to modify or remove it produces detectable changes. Its tamper-proof
nature positions blockchain as an outstanding tool to track ration distribution while protecting
it from fraud and ensuring commodities reach their right recipients. Blockchain features
decentralized distribution which protects users from having to rely on a single point of failure,
so the system maintains high reliability and integrity. Websites provide users with easy access
while also making the system convenient to use through web-based interfaces. Users at all
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levels including citizens and administrators together with ration shop owners can operate the
system through an online browser interface without needing complex installations. Online
platforms offer real-time system operation and simplify administrative control together with
high expansion capabilities. The system becomes more secure because web applications
integrated with authentication methods prevent unverified users from accessing dashboard
services. The proposed system utilizes Blockchain technology together with a Django-based
web application and operates with supplementary data management through MySQL
databases. Every movement of information through the platform maintains full transparency
starting from registration until distribution and auditing stages. The system stores transactions
while Django maintains backend control and interface operations and MySQL maintains
backup storage for non-critical large-scale information. The system implements MFA with
secure authentication procedures and encrypted authentication protocols to secure user
identities and block unauthorized users. The Blockchain-Django-MySQL hybrid system
successfully resolves the major problems affecting the Public Distribution System. The system
establishes a trustworthy method of ration distribution that functions with both efficiency and
minimum fraud prevention capabilities while delivering the planned results of government
welfare programs. Modern technology applications to PDS infrastructure will create public

trust in government services and protect the rights of dependent citizens.
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Figure 1: Secure Web-Based Ration Distribution
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Literature Review

The traditional ration management system demanded that people present their ration cards at
FPS shops which were approved by government authorities to obtain subsidized products.
Manual systems faced severe problems including operational inefficiencies and corrupt
practices and incorrect human handling which produced problems like duplicated ration cards
and goods hoarding and illegal distribution of rationed items [1]. The initial digital systems
worked to solve these problems through automatic processing of ration card data as well as
ration transactions. The Public Distribution System (PDS) database digitization project in India
achieved better transparency but it continued to face data inconsistency issues as well as
unauthorized system entry and offline connectivity problems [2]. The technological
development of blockchain now offers hopeful advantages to increase trust and transparency
throughout public service operations. Experts have conducted multiple studies to investigate
blockchain functionality within ration distribution along with public welfare programs. The
authors of [3] introduced a blockchain-powered PDS system that maintains transaction records
permanently which defends against modification and system abuse. The implementation of
smart contracts by Patel and Doshi resulted in a system which used automation for ration
delivery according to eligibility requirements and removed dependency on human staff [4].
The research demonstrated how blockchain machinery could establish distributed systems with
tamper-proof functions that maintain accountably and transparent ration allocation. Blockchain
technology extends its implementation reach into multiple public domain applications that
exceed ration distribution systems. Studies of blockchain applications reveal its capacity to
enhance land registration [5] and voting systems [6] and identity management [7] beyond ration
distribution. The decentralized ledger delivers vital characteristics such as auditability and non-
repudiation and data integrity to trust-based services within these applications. Recent progress
has fulfilled several operational needs yet multiple restrictions continue to exist within old
methods. The combination of fraud detection improvements with legacy authentication
procedures such as biometric systems produces difficulties because these systems yield
incorrect positive and negative results [8]. Large-scale public distribution network setups
encounter important limitations regarding blockchain system scalability and transaction
processing speed according to [9]. Security vulnerabilities at the smart contract level present
weaknesses that enable attackers to launch reentrancy attacks against certain implementations
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according to [10]. The problem lies in insufficient user awareness about proper use and
knowledge of these technologies that hinders their successful adoption in rural regions.
Research needs significant expansion because of existing constraints. Modern systems mostly
focus on executing transactions with automation features yet do not address complete fraud
identification protocols alongside strong scalability systems and easy-to-use interfaces. This
research project fills the existing gap by designing a blockchain-enabled ration system that
describes improved fraud prevention capabilities through advanced identity checks as well as
standards-based scalability features along with approachable mobile Ul to accommodate users
with low digital skills. The proposed system targets holistic sustainability in ration management

through integration of technological stability and social accessibility features.

Table: Comparative Analysis

Citation Methods Advantages Disadvantages Research Gap
R. Sharma et | Blockchain for | Increased Scalability issues Scaling blockchain in
al., 2022 transparency in PDS | transparency, PDS
efficiency
K. Patel & P. | Smart contracts for | Automation, fraud | Complexity in large- | Integrating with loT
Doshi, 2023 ration distribution reduction scale applications technologies
A. Yaga et al., | Blockchain Detailed Lack of real-world | Real-world
2022 technology review framework for | implementation blockchain
blockchain security | focus deployment
challenges
T. Hardjono & | Blockchain for | Secure, tamper- | Legal and regulatory | Addressing
N. Smith, 2023 | decentralized trust | proof voting challenges political/legal barriers
in voting in blockchain voting
A. Chaudhary | Blockchain for | Enhanced privacy, | Adoption and | Scalable, user-friendly
etal., 2023 identity security scalability issues identity systems
management
S.Bansal etal., | Blockchain  with | Increased security, | Privacy  concerns, | Privacy  risks  in
2024 biometric fraud reduction integration biometric-blockchain
authentication challenges integration

Problem Statement

The Public Distribution System (PDS) operates as a vital mechanism to provide food security
benefits to economically challenged groups. The PDS faces multiple burdens that include ration
frauds, pilferage together with manual errors, fake beneficiaries and insufficient system
transparency. Standard record maintenance and verification depends on manual labor so it
becomes problematic to follow transactions and prove user qualification while delivering
subsidized products to proper beneficiaries. The combination of these problems damages
public confidence as well as causing major financial losses to governmental organizations. The
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central problematic issue stems from the following question: Technology specifically
Blockchain and web applications work together to reduce fraud and inefficient public ration
distribution processes. Public distribution systems require immediate updates to their
operations through a system which combines security along with transparency and an inability
to be tampered with. Blockchain technology implements an optimal solution by using an
unchangeable distributed ledger which maintains an unerasable record of transactions starting
from goods supply to distribution stage. A web-based application that uses Blockchain
technologies provides users with secure access as well as real-time functionality through
friendly graphical interfaces available to citizens and shopkeepers together with administrators.
A security system that uses multi-factor authentication together with encrypted data access
must be implemented to stop unauthorized use and prevent user impersonation. Real-time
ration distribution tracking via a system creates an administrative monitoring advantage and
allows for instant detection of irregularities in the system. The existence of an urgent
requirement demands a Blockchain-based web platform that protects data through its entire
lifecycle including tracking processes while preventing fraud attempts for delivering fair

resource allotments to intended recipients.
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Objective of the study

1 Digitize ration allotment and distribution system.

2 Ensure secure and transparent data handling using Blockchain.
3. Minimize fraud and manual errors.

4 Provide real-time tracking for both users and administrators.

5 Offer a responsive, scalable platform for users.

Proposed System
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A web-based ration management application implements modern technologies as a framework
to provide secure data alongside transparent operations and efficient system capabilities. The
central part of the system implements Blockchain technology to protect distribution-related
ration transaction data from modification. The backend development uses Django to establish
an adaptable and secure system which manages all critical application elements and API
interactions. The system depends on MySQL relational databases to store data while ensuring
profiles along with transaction logs and administrative records maintain stability and reliability
in storage. The product design consists of modular sections that facilitate system upkeep and
enable growth potential. End-users (citizens) alongside administrators use responsive and
intuitive web interface features that make the system accessible to users with any level of
technical competence.

Key Innovations

1. Blockchain Integration for Securing Ration Transaction History

Every ration deal gets recorded on decentralized blockchain ledgers though its technology. The
complete record of transactions including ration allocation and delivery and receipt functions
gets stored forever without any possibility of tempering thus ensuring complete visibility and
auditability. The approach removes the vulnerabilities which occur when manipulating data or
making unauthorized modifications as found in traditional centralized systems. Smart contracts
have the ability to automate key operations which include ration distribution verification
checks along with transaction approval processes.

2. JWT (JSON Web Token) for Session Management

JWT authentication serves the system for maintaining secure and efficient sessions. A JWT
token produces through authentication which gives users (citizens or administrators) access
after receiving encrypted user identification details. The token functions for future
authentication requests after initial issuance by bypassing steady server monitoring of active
sessions. The system achieves better performance while maintaining stateless authentication
through this protocol which delivers solid protection against hijacking session attempts.

3. OTP-Based User Verification

The system implements an OTP (One-Time Password) feature which enhances authentication
when users log in and execute critical operations. All users need to authenticate their identity

by entering an OTP received through their registered methods when they create an account or
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sign in. The authentication process requires two verification steps which protect users from
unauthorized access no matter how secure their login credentials might be.

4. Admin Analytics Dashboard

The analytics dashboard exists to assist administrators in their task of tracking system
operations. Several real-time visualizations display on the dashboard generated by the system
to provide information about active user counts and transaction numbers and ration distribution
rates and fraud alerts as well as stock status. Through instant access to well-informed data
administrators can detect irregularities and maintain an efficient workforce that operates
effectively in the ration distribution system.

System Architecture

A layered approach describes the Ration Distribution System enterprise architecture that
demonstrates how users, administrators, web applications, backend services and data storage
connect with one another. Users along with administrators use mobile and desktop devices to
access their system through HTTPS secure communication at the Client Layer. The web
application operating at the Presentation Layer uses React as its Ul component set and
implements JWT + OAuth 2.0 methods for secure login functions. The framework has a Django
backend as its Application Layer component. The application layer runs its business logic
through Django REST Framework APIs alongside distribution rule management through
business logic systems and the Celery workers handle background data processing. The Data
Layer consists of two fundamental elements which include a MySQL Database that keeps
persistent data such as inventory and user information and a Blockchain Network based on
Hyperledger Fabric that functions as a safe and permanent transaction ledger. The system
displays data movement using arrows to show APl communications together with database
queries and blockchain smart contract events and controls user pathway sequences with
administrator access paths. The synchronization of blockchain data with database data occurs
through a dotted arrow to maintain database consistency. The architecture demonstrates a
system that implements security measures, modularity and scalability to distribute ratios

transparently by using contemporary web platforms and decentralized ledger technologies.
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Figure 2: Ration Distribution System
Methodology
The proposed system development process includes an overview of front and back
development techniques as well as database structure design alongside integration with
blockchain and authentication systems and testing procedures and deployment strategies..
1. Frontend Development:
The frontend of the system is designed to provide an intuitive and responsive user interface
(UI). The following technologies and tools are used:

HTML5: This programming code provides essential structure to organize web page
content elements. The language ensures effective element definition and helps integrate
multimedia items including audio and video and images.

CSS3: The graphical user interface of the frontend receives visual enhancements with
CSS3 since it provides tools to modify layout styles and webpage design. The stylesheet
controls the appearance of elements by determining their text styles as well as their position
and their applied colors. The user experience benefits from the design adaptation across
different screen sizes through CSS3 media queries.

Responsive Design Equation:

@medjascreenand(max—width:768px){/* Apply specific styles for smaller screens */}
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Bootstrap: A responsive front-end framework that speeds up the development process
by offering ready-to-use components such as navigation bars, buttons, and forms. It ensures
the frontend design is optimized for different screen sizes, promoting a mobile-first approach.
2. Backend Development:

The backend of the system is built using the Django framework, which follows the Model-
View-Controller (MVC) architecture (known as Model-Template-View (MTV) in Django).

Model: Defines the structure of the data stored in the system, which is represented as
database tables. The model ensures that data is accurately stored and retrieved when needed. It
also allows for data validation, ensuring that the system’s data is consistent.

View: The view contains the business logic, managing how data is presented to the
user. It handles the interaction between the models and templates, processing requests, fetching
relevant data, and returning the response.

Template: Defines the structure of the HTML pages. It includes the layout and
presentation of data, as returned by the views.

For handling RESTful APIs (optional), the Django Rest Framework (DRF) is utilized to expose
APIs for data communication. These APIs support GET, POST, PUT, and DELETE requests,
enabling seamless integration between the client and server.

API Development:

A typical API endpoint can be designed for user-related actions (e.g., fetching all users
or submitting new data):

Example APl Endpoint:

GET /api/users(Fetch all users)
3. Database:

The system employs MySQL for relational data storage. The database is structured using

normalized tables to minimize data redundancy and ensure efficient data retrieval.
Normalization: This process organizes the database to reduce redundancy and eliminate

dependency anomalies by decomposing tables into smaller, more manageable pieces.

Example of Normalized Tables:

User Table:

User Table: (user;d, username, email, password,ash)
Transaction Table:

Transaction Table: (transaction_id, user_id (FK), amount, date)
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Primary and Foreign Keys: The user_id in the Transaction Table is a foreign key
referencing the user_id in the User Table, establishing a relational link between users and their
transactions.

4. Blockchain Integration:
To enhance the security and immutability of transactions within the system, blockchain
integration is employed using smart contracts.

Smart Contracts: A smart contract is a self-executing contract with the terms of the
agreement directly written into code. The contract automatically enforces and executes the
agreed terms when certain conditions are met.

Solidity Smart Contract for Transaction:

pragma solidity ”0.8.0;
contract Transaction {
address public sender;
address public receiver;
uint public amount;
function transfer(address _receiver, uint _amount) public {
receiver = _receiver,
amount = _amount;

/I Implement logic to transfer funds

Blockchain Ledger: All transactions are recorded on a blockchain ledger for
transparency, ensuring that each transaction is traceable and immutable. The ledger prevents
tampering and ensures accountability in the system.

5. Authentication:
Security of the system is ensured through robust authentication mechanisms, including JWT
Tokens, OTP Verification, and Password Hashing.

JWT (JSON Web Token): JWT is employed to manage secure, stateless authentication.
It involves encoding the user’s information into a token that is sent to the client, where it can
be stored and sent back with every subsequent request. JWT ensures that users can be

authenticated without the need to store session data on the server.
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JWT Structure:

JWT = Header + Payload + Signature
OTP Verification: For added security, OTPs are sent to the user’s phone or email, providing an

additional layer of verification. OTPs are typically time-sensitive and are valid for a short
duration.

OTP Generation Formula:

OTP = Random 6 — digit code
Password Hashing: User passwords are not stored as plain text in the database. Instead, they

are hashed using algorithms such as bcrypt or Argon2. The hash is stored, making it difficult
for attackers to retrieve the original password even if they gain access to the database.

Hashing Formula:

Hash(password) = Hashed Password

6. Testing:
To ensure the system’s functionality, several levels of testing are conducted:

Unit Testing: This test ensures that individual components (such as functions or
methods) behave as expected. For example, testing a function that calculates the total price of
an item:

assert calculate,otal(10, 5) == 50
Integration Testing: Integration tests check the interaction between different

components of the system. For example, testing the interaction between the user authentication
system and the database.

User Acceptance Testing (UAT): UAT is performed by end-users to validate that the
system meets their expectations and requirements. Test cases involve real-world usage
scenarios, ensuring that the system is user-friendly and functional.

7. Deployment:
The system is deployed on the cloud for scalability and reliability.

Cloud Hosting: The deployment is carried out using AWS or Heroku, which provide
platforms for hosting web applications. AWS offers scalable cloud services like EC2 for
hosting the backend and RDS for database management. Heroku is used for simpler
applications, providing a Platform-as-a-Service (PaaS) that automates the deployment process.
AWS EC2 Deployment:

Launch an EC2 instance to host the backend service.

Heroku Deployment:

Use Git to push the application to Heroku for hosting.
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The framework creates an all-inclusive system for developing and deploying the system.
Implementing Django with MySQL along with blockchain integration enables the system to
deliver both security and scalability and operational efficiency. The combination of proper

authentication with rigorous testing and cloud platform deployment makes the system easy to
use and reliable.

Algorithm

BEGIN System Implementation:

FUNCTION createFrontend():

DEFINE HTMLJ5, CSS3, Bootstrap
FUNCTION backendDevelopment():

DEFINE Models(), Views(), Templates()
FUNCTION deployTransaction(sender, receiver, amount):

IF sender.balance >= amount:

UPDATE balances, LOG transaction
ELSE:
RETURN "Insufficient Balance"

FUNCTION authenticateUser(user):

HASH password, GENERATE JWT or OTP
FUNCTION setupDatabase():

CREATE Users, Transactions tables
FUNCTION createAPI():

DEFINE GET, POST, PUT, DELETE API endpoints
FUNCTION unitTesting():

ASSERT component() == expectedResult
FUNCTION integrationTesting():

ASSERT integration() == expectedOutcome
FUNCTION userAcceptanceTesting():

ASSERT userScenario() == expectedOutcome
FUNCTION deployCloud():

IF AWS: DEPLOY to EC2, RDS

ELSE IF Heroku: PUSH app via Git
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END System Implementation.

The system implementation includes multiple essential components for creating applications
that are both strong and distributable. User interface development through HTML5, CSS3,
Bootstrap creates a responsive interface with proper structure as part of frontend work. The
application maintains both appearance quality and consistent operation on all devices because
of this approach. The system backend implements its structure with Model-View-Template
architecture. The Model section in MVT defines data structures including users and
transactions but the View component responds to data requests and generates appropriate
system responses. The dynamic content displayed by the MV C template becomes HTML pages
for rendering. The system features a basic feature to execute blockchain transactions with smart
contracts as part of its blockchain integration. This system supports safe money transfers with
visibility through the method which first subtracts the funds from those sending the money then
sends them to those receiving it. A message displays "Insufficient Balance™ when the sender
lacks enough funds in their account. User passwords in the system are secured through hash
storage by implementing the bcrypt hashing algorithm for authentication purposes. JWT tokens
serve as the authorization method for users after token generation. The system gives users the
option to enhance security through One-Time Password (OTP) verification mode The setup of
the database requires the establishment of tables which store users together with transaction
records. The design of these tables includes relationship structures for data maintenance and
development of efficient retrieval capabilities. The system implements an API interface to
connect with the application. The system offers a range of endpoints which allow users to
obtain user data through GET calls and create new users with POST requests as well as modify
and remove them using PUT and DELETE methods. Testing stands as an essential factor to
guarantee the system operates per specifications. The system implements three types of tests
including unit tests for verifying components separately and integration tests for component
collaboration verification and user acceptance tests for application evaluation from user
perspectives. The deployment process takes responsibility for implementing cloud platform
hosting for the application. The system enables deployment between AWS platforms through
EC2 and RDS backend services and Heroku runtime service which enables Git-based quick
deployment. The method delivers both modular and secure system infrastructure with
flexibility for scaling features that results in a user-friendly interface with advanced
capabilities.
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Table 1: Performance Testing - Transaction Time Comparison
System Type Transaction Blockchain Total Transaction Increase in
Time (Average) | Verification Time Time (Average) Transaction Time
(%)
Traditional Ration | 1.5 seconds N/A 1.5 seconds 0% (Baseline)
Card System
Blockchain- 0.8 seconds 2.4 seconds 3.2 seconds 113.33% increase
Integrated System
Transaction with 1.4 seconds N/A 1.4 seconds 0%
Low Load
Transaction with 2.0 seconds 3.0 seconds 5.0 seconds 150% increase
High Load
Transaction with 1.6 seconds 2.0 seconds 3.6 seconds 125% increase
Error Handling
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Table 2: Error Rate Comparison - Traditional vs Blockchain System
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System Type Error Manual Fraudulent Error Total Error
Rate (%) Errors (%) Data (%) Reduction (%) Rate (%)

Traditional Ration 7% 3% 4% 0% (Baseline) 7%
Card System
Blockchain- 1.5% 0.5% 1% 78.57% 1.5%
Integrated System reduction
System with 2.0% 1% 1% 71.43% 2%
Enhanced Security reduction
System with 1.0% 0.3% 0.7% 85.71% 1%
Blockchain & OTP reduction
Manual Entry Systm | 9% 4.5% 4.5% 0% 9%

Traditional Ration Card

Backchain-

Enhanced Sacurity

Blockch,

ntegrated

ain & OTP

Manual Entry

~
@
3
o
3
]
| 3
ol

Fraudubent Dats {%)

Error Rate Comparison Heatmap

Manual Errors (%)
Efror Reduction {%)

Table 3: Fraud Detection Efficiency - Traditional vs Blockchain System

2

reentage (%)

|
Pe:

System Type Fraud Fraud Fraud Improvement Total Fraud Cases
Detection Cases Prevention (%) Detected
Rate (%) Detected (%)
Traditional 30% 30 cases 70% 0% (Baseline) 30 cases
Ration Card
System
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Blockchain- 98% 98 cases 98% 226.67% 98 cases
Integrated improvement
System
System with 85% 85 cases 85% 183.33% 85 cases
Machine improvement
Learning
System with 95% 95 cases 95% 216.67% 95 cases
Blockchain & improvement
Al
Manual Audit 40% 40 cases 60% 0% 40 ases
System

Conclusion:

This system advances digital security while increasing transparency throughout secure digital
service delivery. The implementation of this system has achieved its primary objective by
targeting fraud prevention methods. The combination of blockchain technology with secure
protocols makes the system safe for users to conduct their personal and professional dealings
because all transacted data remains tamper-proof. The method reduces fraud possibility thus
creating a dependable environment for secure sensitive data transmission. The system boosts
transparency because it keeps an impervious record of all completed transactions. The
implementation of blockchain provides users with an effortless system to verify transactions
because each transaction maintains an easily accessible record. This allows users to confirm
the authenticity of their activities. Users trust the system more when they can view its workings
which builds accountable relationships between digital users and governmental organizations.
Users acquire power through the system's essential features. Through their digital platform
users can access secure services that also provide complete control over their data along with
their transactions. Users can access their accounts thankfully through JWT authentication and
OTP verification which provides secure authentication methods to confidently take digital

control of their accounts. The system serves as a key step toward complete public service
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digitization which results in enhanced access to secure and efficient government and public
services. The system supports global e-governance trends through digital transition which leads
to better public service quality and digital inclusivity in modern society. Combined these
accomplishments develop a digital environment that has users at its core while being safer and
more transparent.

Future Work

Blockchain scalability exists as a key problem that needs resolution. The performance
limitations of blockchain emerge when transaction volumes grow because it maintains strong
security together with transparency. Through Ethereum smart contracts the system enables
more efficient scaling because it utilizes a decentralized robust platform to process transactions
at improved speed thus enhancing both efficiency and scalability. The system needs a mobile
app interface to become one of its primary improvements. Mobile technology usage keeps
increasing so creating a mobile application provides users with better system accessibility. A
mobile application solution specifically designed for DigiWallet would create effortless service
accessibility which increases user commitment and extends system accessibility to more users.
Al holds great potential for detecting fraud patterns among users of the system. Machine
learning algorithms monitor behavior and identify fraudulent patterns so the system can make
instant suspicious actions detections. The proactive detection of fraud through this system
would improve the platform security while building user trust in its integrity. The connection
of the system to Aadhar along with government databases would guarantee accurate user
verification and automated processing procedures. Such integration would provide users with
improved accessibility to public services by making their data match official records thus
decreasing the chances of identity-related fraud. Predictive analytics for ration demand
forecasting represents a crucial addition to the system as its implementation would provide an
exceptional new feature. Predicting essential goods demand like rations though historical
analysis with machine learning methods would let the system optimize distribution through
better allocation of resources. The planned system upgrades will enhance the functionality as
well as scalability while boosting impact so that the system becomes a more robust platform

for digital public service transformation.

Volume-2, Issue-2, April-June 2025 213


https://ijarmt.com/

{@ International Journal of Advanced Research and

—  ——

- —

.

IJARMT

Multidisciplinary Trends (IJARMT)
An International Open Access, Peer-Reviewed Refereed Journal

-

Impact Factor: 6.4  Website: https://ijarmt.com ISSN No.: 3048-9458
References
1. A. Ghosh, "Public Distribution System in India: Policy Evolution and Program

10.

11.

12.

Implementation,” Journal of Social and Economic Development, vol. 24, no. 1, pp. 1-
22,2022,

P. Kumar and V. Sharma, "Digitization of Public Distribution System: Progress and
Challenges," International Journal of E-Governance and Networks, vol. 12, no. 2, pp.
45-53, 2021.

R. Sharma, A. Rathi, and M. Singh, "Blockchain for Public Distribution System:
Ensuring Transparency and Efficiency,” Procedia Computer Science, vol. 207, pp.
2411-2419, 2022.

K. Patel and P. Doshi, "Smart Contracts for Ration Distribution Using Blockchain,"
IEEE Access, vol. 11, pp. 46532-46540, 2023.

A. Yaga, P. Mell, N. Roby, and K. Scarfone, "Blockchain Technology Overview,"
National Institute of Standards and Technology, NISTIR 8202, 2022.

T. Hardjono and N. Smith, "Decentralized Trust: A Case for Blockchain Voting
Systems," IEEE Security & Privacy, vol. 21, no. 1, pp. 53-60, Jan./Feb. 2023.

A. Chaudhary et al., "Blockchain-based Identity Management Systems: A Review,"
IEEE Internet of Things Journal, vol. 10, no. 4, pp. 3201-3213, Feb. 2023.

S. Bansal, V. Bhagat, and S. Jain, "Challenges in Biometric Authentication for
Blockchain-based Public Systems,” ACM Transactions on Cyber-Physical Systems,
vol. 8, no. 1, pp. 1-20, 2024.

M. Belchior, A. Vasconcelos, and A. Correia, "A Survey on Blockchain Scalability and
Solutions," IEEE Access, vol. 12, pp. 67541-67558, 2024.

L. Luu et al., "Making Smart Contracts Smarter," Proceedings of the ACM SIGSAC
Conference on Computer and Communications Security (CCS), pp. 254-269, 2023.
A. B. Singh and C. R. Patil, "Blockchain-Based Public Ration Fraud Detection System:
A Case Study,” IEEE Trans. on Blockchain Technol., vol. 4, no. 2, pp. 45-56, Mar.
2024, doi: 10.1109/TBCS.2024.8974563.

R. K. Rathi and S. D. Sharma, "Blockchain in Public Distribution Systems: A Review,"
Proc. IEEE Int. Conf. Blockchain and Distributed Ledger Technology, 2024, pp. 12—
19, doi: 10.1109/BDLT.2024.10983217.

Volume-2, Issue-2, April-June 2025 214


https://ijarmt.com/

{@ International Journal of Advanced Research and

—  ——

- —

IJARMT

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

Multidisciplinary Trends (IJARMT)
An International Open Access, Peer-Reviewed Refereed Journal
Impact Factor: 6.4  Website: https://ijarmt.com ISSN No.: 3048-9458

el "

. S. K. Gupta et al., "Smart Public Distribution System Using Blockchain,” Comput. Sci.
Rev., vol. 56, pp. 13-29, Jul. 2023, doi: 10.1016/j.cosrev.2023.100341.

M. S. Lee, "Public Ration Fraud Detection System Using Blockchain: Implementation
and Evaluation,” Blockchain Research Review, vol. 9, no. 3, pp. 213-220, Sep. 2022,
doi: 10.1109/BRR.2022.10135684.

Rajawat, A.S.; Goyal, S.B.; Chauhan, C.; Bedi, P.; Prasad, M.; Jan, T. Cognitive
Adaptive Systems for Industrial Internet of Things Using Reinforcement Algorithm.
Electronics 2023, 12, 217. https://doi.org/10.3390/electronics12010217

Nagaraj, S.; Kathole, A.B.; Arya, L.; Tyagi, N.; Goyal, S.B.; Rajawat, A.S.; Raboaca,
M.S.; Mihaltan, T.C.; Verma, C.; Suciu, G. Improved Secure Encryption with Energy
Optimization Using Random Permutation Pseudo Algorithm Based on Internet of
Thing in  Wireless Sensor  Networks.  Energies 2023, 16, 8.
https://doi.org/10.3390/en16010008

*Rajawat, A.S.; Goyal, S.B.; Bedi, P.; Verma, C.; lonete, E.l.; Raboaca, M.S. 5G-
Enabled Cyber-Physical Systems for Smart Transportation Using Blockchain
Technology. Mathematics 2023, 11, 679. https://doi.org/10.3390/math11030679.

S. V. Ponnusamy and K. S. R. S., "Blockchain and 10T for Secure Public Distribution
System," Proc. IEEE Conf. on Internet of Things, 2023, pp. 33-40, doi:
10.1109/1C0T.2023.10198012.

"Blockchain-Based Fraud Detection for PDS," SpringerLink, vol. 6, no. 1, pp. 104—
112, 2024, doi: 10.1007/s12450-024-00281-5.

R. S. Dharmani and N. M. Jain, "Blockchain Solutions for Public Ration Fraud in PDS,"
Blockchain and Smart Contracts Journal, vol. 5, no. 2, pp. 87-94, May 2023, doi:
10.1155/2023/4872009.

M. K. Prasad, "Implementing Blockchain for Fraud-Free Public Distribution Systems,"

Journal of Applied Blockchain Technologies, vol. 8, pp. 45-50, Jan. 2024, doi:
10.1109/JABT.2024.9075390.

T. M. Zahirand R. Y. Aryal, "Smart Contract-Based Blockchain for Public Distribution
Fraud Prevention,"” Proc. IEEE International Conference on Blockchain and Smart
Contracts, 2024, pp. 21-28, doi: 10.1109/ICBSM.2024.009134.

Volume-2, Issue-2, April-June 2025 215


https://ijarmt.com/
https://doi.org/10.3390/math11030679

{m International Journal of Advanced Research and

Multidisciplinary Trends (IJARMT)
An International Open Access, Peer-Reviewed Refereed Journal
Impact Factor: 6.4  Website: https://ijarmt.com ISSN No.: 3048-9458

—  —

ol m

IJARMT

23. Rajawat, A. S., & Jain, S. (2020, February). Fusion deep learning based on back
propagation neural network for personalization. In 2nd International Conference on
Data, Engineering and Applications (IDEA) (pp. 1-7). IEEE.

24. Ashish Vivek Singh,Anwar Khan, Dr. Sumit Jain. (2025). Federated Learning for
Secure Blockchain-Based Identity Verification in Decentralized Systems. International
Journal of Advanced Research and Multidisciplinary Trends (IJARMT), 2(2), 152—-168.

25. K. K. Rai and P. S. lyer, "Blockchain for Anti-Fraud in Public Distribution Systems,"
IEEE Transactions on Blockchain Systems, vol. 8, no. 1, pp. 22-30, Mar. 2024, doi:
10.1109/TBCS.2024.8762981.

26. "Smart Contracts for Secure Ration Distribution," Springer, Blockchain Application
Series, 2023, doi: 10.1007/978-3-030-68871-0_5.

Volume-2, Issue-2, April-June 2025 216


https://ijarmt.com/

