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ABSTRACT: In recent years, the integrity and security of electoral processes have garnered significant attention, 

leading to the exploration of innovative technologies that could enhance voting systems. This project presents a 

Blockchain-Based Online Voting System (BOVS) as a solution to the myriad challenges associated with traditional 

voting methods, including ballot tampering, privacy concerns, and voter accessibility. By leveraging the decentralized 

and immutable nature of blockchain technology, the proposed system aims to provide a transparent, secure, and 

efficient voting process. 

 

Traditional election systems often face challenges related to security, transparency, accessibility, and voter turnout. 

This paper explores the potential of blockchain technology to address these issues by proposing a secure, transparent, 

and auditable online voting system. We will examine the fundamental principles of blockchain, its applicability to 

online voting, the benefits and challenges associated with its implementation, and potential future directions for 

research and development in this critical domain. 

 

This paper compares existing literature on blockchain voting solutions, analyzing their methodologies, security 

measures, and user acceptance. The study highlights the unique aspects of BOVS, demonstrating its potential to 

revolutionize democratic engagement while addressing the limitations of conventional voting systems. The findings 

suggest that, while promising, the practical implementation of a blockchain-based voting system must navigate legal, 

technical, and social challenges to realize its full potential. 

 

I. INTRODUCTION 

 

The concept of a voting system has remained a cornerstone of democracy for centuries, providing citizens with a voice 

in the governance process. However, the mechanisms of casting votes have evolved slowly, often struggling to keep 

pace with technological advances. The introduction of online voting has emerged as a potential solution to enhance 

electoral participation, particularly among younger voters and those in remote areas. Nonetheless, traditional online 

voting systems have faced considerable  criticism  due  to  concerns  over security, privacy, and the risk of fraud. In 

response to these challenges, blockchain technology has emerged as a promising alternative for developing secure and 

transparent online voting systems. For instance, research presents a theoretical framework emphasizing the importance 

of auditability and transparency, while highlighting the user authentication process as a critical factor for secure online 

voting. This paper critically reviews and compares existing research on blockchain-based voting systems, emphasizing 

the strengths and weaknesses of various approaches that have been proposed. The primary objective of this research 

is to develop a Blockchain-Based Online Voting System (BOVS) that not only ensures the integrity of the voting 

process but also increases voter accessibility and participation. 

 

II. PROPOSED METHODOLOGY 

 

The system leverages blockchain technology to ensure a secure, transparent, and tamper-proof online voting process. 

The application incorporates user identity verification, vote casting through smart contracts, and immutable vote 

storage on a decentralized ledger. Each vote is cryptographically signed and timestamped, ensuring accountability and 

transparency throughout the election process. 

 

A. Voter Registration and Authentication: 

To maintain the integrity of the voting system, a secure voter registration mechanism is implemented. Voters must first 

register using a government-issued ID, which is verified using Aadhaar/Passport databases or similar trusted sources. A 
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two-factor authentication (2FA) system is integrated, combining biometric verification or OTP-based login with user 

credentials to prevent unauthorized access. 

 

B. Vote Casting via Smart Contracts: 

Voting is facilitated through Ethereum-based smart contracts, ensuring that each registered voter can cast only one vote. 

The smart contract enforces voting rules, such as one vote per user and candidate eligibility, without requiring manual 

oversight. The user interface allows voters to select their preferred candidate and submit their vote securely through the 

blockchain network. 

 

C. Blockchain Ledger and Data Integrity: 

All votes are recorded on a public or consortium blockchain using cryptographic hashing to maintain data 

immutability. Each block contains encrypted voter details, vote choice, and timestamp. This ensures that once a vote is 

submitted,  it  cannot  be  modified  or  deleted, thereby eliminating the possibility of vote tampering or duplication. 

 

D. MetaMask Integration for Secure Voting: 

MetaMask serves as the digital wallet that connects users to the Ethereum blockchain, enabling secure and 

authenticated transactions. It ensures that only verified users with valid Ethereum accounts can access the voting 

system. Through MetaMask, voters can sign transactions and cast their votes directly from their browsers, without 

exposing private keys. The integration guarantees transparency and immutability, while providing a user-friendly 

interface for managing accounts and interacting with the smart contract securely. 

 

E. Local Blockchain Environment with Ganache 

Ganache is used in our system to create a personal Ethereum blockchain for development and testing purposes. It 

allows developers to deploy smart contracts, simulate transactions, and without incurring real-world gas fees. By using 

Ganache, we ensure rapid iteration, debugging, and validation of the voting process before deploying it to the live 

Ethereum network. This setup provides a reliable and efficient way to interact with MetaMask and the smart contract, 

ensuring the robustness and correctness of the overall solution. 

 

F. Result Compilation and Verification: 

Votes are tallied directly from the blockchain ledger using smart contract logic. Since the ledger is decentralized and 

transparent, real-time vote counts can be accessed and verified by authorized stakeholders without compromising voter 

anonymity. This enhances trust and speeds up result announcements, while ensuring the credibility of the outcome. 

 

G. Testing, Scalability, and Future Enhancements: 

The application is rigorously tested across different devices and blockchain networks to ensure robustness, speed, and 

fault tolerance. Load testing simulates high voter turnout to validate performance under stress. The architecture is 

modular, enabling future upgrades like AI-based voter fraud detection, integration with government portals, and mobile 

wallet voting through decentralized identity (DID) systems. 

 

III. ARCHITECTURE OF PROJECT 

 

The admin begins the process by launching or deploying the voting system on a blockchain network compatible with 

the Ethereum Virtual Machine (EVM). After deployment, the admin creates an election instance by filling in the 

required details, including the list of candidates that voters will choose from. Voters who wish to participate connect to 

the same blockchain network using MetaMask. They register by submitting their blockchain account address, name, 

and phone number.  

 

Once a voter registers, their details are sent to the admin's verification panel for review. The admin checks whether the 

submitted information matches their records. If the information is valid, the admin approves the registration, making 

the user eligible to vote. 

 

Following approval, the registered voter can cast their vote through the voting page using MetaMask. Each user is 

allowed to vote only once. If a user tries to vote again, the system will display a message saying, "Vote has been 

recorded," and will not allow another vote. There is no login system in this application; instead, each user’s identity is 

http://www.ijirset.com/


 

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710| 

                                       Volume 14, Issue 5, May 2025 

                                |DOI: 10.15680/IJIRSET.2025.1405421|                                                

IJIRSET©2025                                      |     An ISO 9001:2008 Certified Journal                                            14214 

tied to their MetaMask account, which is used for both registration and voting. Once the voting period is over, the 

admin ends the election. When the election is closed, the voting process stops, and the results are displayed 

automatically, with the winning candidate shown at the top of the results page. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IV. RESULTS 

 

Here is the outline of the working process of our project as shown in the form of architecture. We are also going to 

attach the screenshots of the working website to make it clear for the viewers of this paper. 

 

                              

 

 

 

 

 

 

 

 

 

 

 

Voting Page 

 

This is the Voting Page, where approved voters can select their preferred candidate and cast their vote. It displays the 

live election results with vote counts for each candidate in real time. 

The user selects a candidate from the dropdown and confirms the vote using the Vote button. 

The connected blockchain account is shown below, and votes are recorded securely via MetaMask. 
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Candidate Selection Page 

 

This page allows verified users to select a candidate from the dropdown menu to cast their vote. It displays the live 

election results, showing the vote count for each candidate. The voter’s connected blockchain account is shown at the 

bottom for identity reference.After selecting a candidate, the voter can submit their vote securely using MetaMask. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Vote Confirmation Page 

 

This page shows the final step in the voting process where the voter confirms their selected candidate. Upon clicking 

"Vote", MetaMask prompts the user to approve the transaction on the blockchain. It shows gas fee details and 

requires the user to click "Confirm" to record their vote securely. This ensures that the vote is recorded immutably 

on the Ethereum blockchain using the connected wallet. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Voting Success Page 

 

This page confirms that your vote has been successfully recorded on the blockchain. The updated vote count is 

displayed instantly under the Live Election Results section. It enhances transparency by showing real-time tally 

updates for all candidates. Your connected Ethereum account is also shown to ensure voter identity verification. 
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V. CONCLUSIONS AND FUTURE WORK 

 

The blockchain technology presents a transformative opportunity to address persistent challenges within traditional 

election systems. Its inherent characteristics of decentralization, immutability, and transparency offer the potential to 

significantly enhance the security and trustworthiness of online voting processes. By leveraging cryptographic 

techniques and distributed ledgers, blockchain can mitigate risks associated with voter fraud, ballot tampering, and 

single points of failure, fostering greater confidence in the integrity of electoral outcomes. 

 

However, the widespread adoption of blockchain-based online voting is not without its hurdles. Issues such as 

scalability to handle national-level elections, the complexities of ensuring robust security at all implementation layers, 

and the critical need to bridge the digital divide to guarantee equitable access for all eligible voters must be carefully 

considered and effectively addressed. Furthermore, navigating the existing regulatory landscape and building public 

trust in a novel digital voting system require thoughtful planning, transparent communication, and rigorous independent 

audits. 

 

Further enhancement of blockchain-based online voting systems will likely focus on several key areas. Firstly, expect 

significant advancements in cryptographic techniques to ensure even stronger voter privacy and anonymity through 

methods like zero-knowledge proofs and homomorphic encryption. Secondly, scalability solutions will be crucial for 

handling the high transaction volumes inherent in national elections without compromising speed or cost-effectiveness. 

Thirdly, the development and integration of robust decentralized identity management systems will streamline voter 

registration and authentication processes, enhancing security and user experience. Fourthly, we will likely see the 

emergence of more sophisticated hybrid voting models that combine the security and accessibility of online blockchain 

systems with the familiarity and inclusivity of traditional methods. Fifthly, efforts towards achieving interoperability 

between different blockchain platforms will foster the creation of more  adaptable  and  modular   system. 
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