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Abstract: Online Voting System with Blockchain Integration is a reliable system that has been developed
with an aim of integrating the technology of blockchain in the voting procedure. In many cases, normal
voting systems have been associated with problems like vote manipulation, lack of transparency,
centralized nature, and lack of security among others. However, in the system proposed here, the
problem of vote manipulations will not arise because all votes recorded on the blockchain network
cannot be changed. Votes will be recorded as block transactions and hence they will be secure and
reliable. In addition, smart contracts will be utilized for automation of the validation process of each
vote submitted. Therefore, this system provides reliability, transparency and accessibility of votes among
others
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I. INTRODUCTION

One of the crucial elements in a democratic country is voting. However, traditional forms of voting that include paper
voting, electronic voting machines, etc., encounter some difficulties like manipulation of votes, human error, late
processing of results, and transparency. With technological evolution and digitization, it was recommended to use
online voting systems; nevertheless, security and integrity are critical barriers in them. Blockchain technology presents
itself as an efficient remedy for those problems as it offers decentralization, transparency, immutability, and encryption
of data. The blockchain is a decentralized network, which means that the ledger does not store any information in a
centralized node. Data is written into blocks that are joined by cryptographic hashes. As soon as the data is entered into
the blockchains, its manipulation or deletion becomes very complicated. The proposed blockchain-based online voting
system provides users with the opportunity to cast their votes through an online portal in a safe environment while
keeping the process anonymous and transparent. Each ballot is stored in a transaction of a block in the blockchain
network. Also, smart contracts can be applied to perform voter identification, vote validation, and tallying. As a result,
election manipulation becomes impossible as the ledger is distributed
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Online Voting System with Blockchain Integration for Secure and Transparent Elections
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Fig. 1. System Architecture of Blockchain-Based Online Voting System

II. LITERATURE REVIEW
A number of scholars have examined the use of blockchain technology in electronic voting to enhance the security,
transparency, and reliability of the process.
X. Zheng et al. came up with a decentralized electronic voting system that makes use of Ethereum's blockchain and
smart contract technologies to store voter information and prevent tampering of votes. The study by these authors has
shown the importance of the benefits offered by decentralization and cryptography in elections.
A. Kumar and R. Singh developed a blockchain voting system aimed at secure voter authentication and transfer of
votes. This study demonstrates the capability of blockchain technology to fight election fraud and ensure a reliable
counting of votes.
S. Nair et al. designed a hybrid blockchain architecture for e-voting which incorporates both private and public
blockchain characteristics in order to enhance the efficiency and integrity of the e-voting system.
M. Ahmad and J. Lee reviewed the existing blockchain solutions for voting and pointed out the significance of using
distributed ledger technology in solving centralized election problems. These authors' study shows the potential of
blockchain in enhancing transparency in elections.
P. Sharma and A. Kaur came up with a system to validate votes automatically using Ethereum smart

III. SYSTEM METHODOLOGY
The proposed model uses a blockchain architecture for its voting process. The steps involved in the process are voter
registration, authentication, vote casting, blockchain validation, and result generation.
Step 1: Voter Registration
Voters need to register themselves in the system using their valid identification details like voter ID, Aadhaar number,
email address, or mobile number. The administrator validates the identity of the voters before accepting their
registrations.
Step 2: Authentication
Once the voters are registered, they need to log in to the system using their secure login credentials. Multi-factor
authentication methods may also be adopted to increase security.
Step 3: Vote Casting
Once the voters have been authenticated, they can see the list of candidates and cast their votes electronically. The
system restricts voters from voting more than once.
Step 4: Blockchain Storage
After submitting the votes, the voting transactions are stored in a blockchain ledger with unique hash values.
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Step 5: Smart Contract Validation

Smart contract technology will be used to validate the voting transactions automatically. Votes that are invalid or
repeated are automatically discarded by the system.

Step 6: Result Generation

When the voting process is over, the system will automatically calculate the votes stored on the blockchain ledger and
generate the election results.
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Fig. 2. Flowchart of Online Voting Process using Blockchain

UML Use Case Diagram: Blockchain-Based Online Voting System
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IV. SYSTEM ARCHITECTURE
The architecture is made up of the following components:
1. User Interface Module
It offers the interface for the voter and administrator. The voter can perform activities such as registration, log-in, and
voting, while the administrator can manage election and candidates.
2. Authentication Module
The module authenticates the voter's identification through login credentials and cryptographic methods.
3. Blockchain Network
Blockchain holds all the voting transactions within blocks distributed across the network. Transactions cannot be
changed once done, and they are verified.
4. Smart Contract Module
It validates the votes, prevents duplicates, and counts the votes.
5. Database Module
It contains data from users, candidates, and elections.
6. Result Management Module
It provides election reports and voting statistics.

Workflow of the System

1. User Registration

2. User Authentication

3. Voting

4. Blockchain Transaction

5. Smart Contract Validation
6. Votes to Blockchain

7. Result Creation

Level 1 Data Flow Diagram (DFD) - Blockchain-Based Online Voting System
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Fig. 3. Data Flow Diagram of Blockchain Voting System
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V.IMPLEMENTATION AND RESULTS
The designed online voting system was developed using blockchain technology and software engineering tools. HTML,
CSS, JavaScript, and Bootstrap were used to create the frontend of the website, whereas Node.js and Express.js were
employed for backend functionalities. Blockchain technology using the Ethereum network and smart contracts was
deployed to securely store and validate votes.

Features Implemented

* Secure authentication and registration of voters

* Voting campaign management system

* Blockchain-based storage for votes

* Deployment of smart contracts

* Secure and automatic vote counting

* Real-time computation and announcement of results

Findings

The deployed online voting system proved to operate effectively and securely due to blockchain implementation. Votes
could not be altered and the election process remained transparent to the public eye thanks to smart contracts.

Some positive aspects were observed in the online voting system after its deployment:

* Improved transparency in voting process

* Data integrity and security

» Efficient processing and delivery of results

* Minimized operational costs

* Avoidance of vote manipulation and fraud

It was proved by experimenting that blockchain technology makes the online voting system much more reliable and
trustworthy.

VI. DISCUSSION

Some of the key benefits of the proposed blockchain-based voting system include decentralization, which avoids
reliance on one entity, thus minimizing cases of corruption. Voting records will be secured through cryptographic
hashes stored in an immutable blockchain. The system is bound to increase trust in the voting process, as all
transactions will be open to verification. Election processes can also be automated using smart contracts.

However, there are still some concerns that need to be addressed, including potential scalability problems of the
blockchain technology when dealing with large-scale national elections. Accessibility issues might arise due to lack of
access to the internet and digital skills. Setting up the blockchain will also be computationally intensive.

Future developments could include the incorporation of biometric features and artificial intelligence for fraud detection
and cloud computing for increased scalability..

VII. CONCLUSION
Online voting based on blockchain technology is one of the most efficient and secure mechanisms in the age of digital
elections. The use of blockchain ensures that votes cannot be altered and also automatically counts votes via smart
contracts.
As seen from the experimental findings, blockchain-based online voting resolves such challenges as vote tampering, the
lack of transparency, and centralized control over the voting process. Blockchain technology can become one of the key
components of future democratic processes around the globe.
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