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Abstract: With rapid growth in technologies the old voting methods can change to advanced voting
methods. Online voting sofiware is a modern solution that can efficiently and securely facilitate the voting
process for various groups and organizations. The use of such software eliminates the need for physical
polling stations, as voters can cast their ballots from anywhere with an internet connection. The benefits of
using online voting sofiware are many; it increases accessibility, saves time and resources, ensures
accuracy and transparency, and supports a more democratic decision-making process. Eligibility
verification and accurate voter information are essential components of a successful online voting platform.
While several countries have already implemented online voting sofiware, this approach still faces
challenges and limitations that must be addressed before universal adoption. In the following sections, we
will delve further into the various types of electronic voting methods and examine successful global
examples of online voting. We will also discuss current trends and future developments in online voting
software provide a comparison between online and traditional voting methods.The project is mainly aimed
at providing a secured and user friendly Online Voting System. The problem of voting is still critical in
terms of safety and security. This system deals with the design and development of a we based voting system
using fingerprint and aadhaar card in order to provide a high performance with high security to the voting
system. The proposed Online Voting System allows the voters to scan their fingerprint, which is then
matched with an already saved image within a database that is retrieved from aadhaar card database of the
government. The voting system is managed in a simpler way as all the users must login by aadhaar card
number and click on his/her favorable candidates to cast the vote by using biometric fingerprint it provides
enough security which reduces the dummy votes..
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I. INTRODUCTION
In the introduction of an online voting system aims to provide a more convenient and efficient way for citizens to
participate in elections. With paper-based voting systems, it can be difficult to locate specific candidates and ensure
voter eligibility. It also made hectic and rush for voters to visit the Centre and vote the candidate. An online voting
system addresses these issues by providing secure authentication and verification mechanisms, making the voting
process more automated and streamlined.
It made easy for authorized person to login in from its own device and vote. Furthermore, online voting systems can
also increase transparency and provide faster results. While there are concerns regarding security and privacy, the
benefits of an online voting system cannot be denied. In this context, the purpose and scope of the system are to ensure
that every citizen can participate in the democratic process in a secure and hassle-free manner
The purpose of the online voting system is to provide a convenient platform for voters to exercise their democratic right
without hassles. The system seeks to eliminate the need for standing in queues and using paper ballots, EVM machines
that may be challenging to locate a specific candidate.
The scope of the system is vast, as it can be used for various elections, ranging from local/state government to national
assembly polls. Additionally, the benefits of the system include an increase in voter turnout and enhanced accessibility
for all. The features of the system include a secure authentication and verification process using username and PIN
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However, the potential challenges and concerns with the system include the possibility of hacking or tampering with the
votes, which can lead to false results. Implementing the system would require collaboration between various
government agencies, and there is a need to create awareness among voters about the system's benefits. . Overall, the
purpose and scope of the online voting system can revolutionize the way elections are conducted in India, and it is
essential to work towards its implementation in a secure and transparent manner.

II. LITERATURE REVIEW

Literature Survey for Online Voting System Using Blockchain. The integration of blockchain technology into online
voting systems has garnered increasing interest due to its potential to enhance transparency, security, and trust in
electoral processes. Traditional voting methods, including paper ballots and electronic voting machines, have been
criticized for vulnerabilities ranging from vote tampering to lack of auditability. Blockchain, with its decentralized and
immutable ledger, promises a paradigm shift in how democratic elections are conducted.
1. Blockchain Technology Overview
Blockchain is a distributed ledger technology (DLT) that records transactions across multiple nodes in a network. It
offers key features beneficial for voting systems, including:

e Immutability: Once recorded, data cannot be altered.

e Transparency: All nodes share the same copy of the ledger.

e Decentralization: No central authority controls the data.

e  Security: Cryptographic techniques ensure data integrity and voter anonymity.
Nakamoto's (2008) seminal paper on Bitcoin laid the foundation for using blockchain in secure, trust less environments.

2. Online Voting and Blockchain Integration
Several researchers have proposed frameworks for blockchain-based e-voting systems:
e Zyskind et al. (2015) introduced a model using blockchain for decentralized personal data management, a
precursor for voter identity protection in e-voting.
e Hardwick et al. (2018) presented a blockchain-based voting system that ensures verifiability and auditability
while preserving voter privacy.
e Hjalmarsson et al. (2018) explored the implementation of permissioned blockchains, like Hyperledger Fabric,
for electoral processes where stakeholders are known entities (e.g., governments, election commissions).
e Swan (2015) emphasized blockchain's potential to enable "liquid democracy"—a hybrid of direct and
representative democracy using digital tools.

3. Key Components of Blockchain Voting Systems
Most systems consist of:
e  Voter Authentication: Often handled off-chain via digital IDs or biometric verification.
e Ballot Casting and Storage: Votes are encrypted and recorded as transactions on the blockchain.
e Vote Tallying and Verification: Smart contracts automate tallying, while cryptographic proofs ensure end-to-
end verifiability.

4. Challenges in Blockchain Voting
Despite promising benefits, several challenges remain:

e  Scalability: Public blockchains like Ethereum face throughput limitations.

e  Privacy vs. Transparency: Balancing public auditability with secret ballots is complex.

e Regulatory Hurdles: Legal frameworks are often unprepared for blockchain voting.

e  User Accessibility: Digital literacy and internet access affect adoption rates.

e  Security Threats: While blockchain resists tampering, endpoints (e.g., user devices) are vulnerable.
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Academic consensus, including work by Kiayias et al. (2017), stresses the importance of cryptographic protocols such
as homomorphic encryption and zero-knowledge proofs to mitigate these issues.

5. Emerging Trends and Future Directions

Hybrid Systems: Combining traditional infrastructure with blockchain layers for increased trust.
Interoperability: Designing systems that can work across different blockchain platforms.
Post-Quantum Cryptography: Preparing for quantum computing threats to current encryption models.
Self-sovereign Identity (SSI): Empowering users to control their digital identities securely on-chain.

I11. OBJECTIVE
To design and implement a secure, transparent, and tamper-proof online voting system using blockchain
technology.
To analyze existing electronic voting systems and identify the limitations in terms of security, privacy,
transparency, and voter trust.
To implement smart contracts that automate and enforce election rules, vote tallying, and result
publication without third-party intervention.
To recommend future improvements and potential integration with emerging technologies like digital
identity systems and post-quantum cryptography.

IV. TECHNOLOGIES UESD

Frontend Development (User Interface)

HTML/CSS: For structuring and styling the user interface.
JavaScript: For interactive and dynamic front-end functionality.
Frameworks: React.js, Vue.js, Angular.

Backend Development (Business Logic and API)

Java: Known for stability and security, often used in enterprise-level system.
PHP: Widely used for web development; suitable for small to medium-sized projects.
Node.js: Ideal for building scalable and real-time applications using JavaScript on the server-side.

Mobile Development (For Mobile Voting Applications)

Kotlin or Java: For Android apps.
Swift: For iOS apps.
Flutter (Dart) or React Native: For cross-platform mobile app development.

DATABASE TECHNOLOGIES
Blockchain-Based Databases (For Decentralized and Tamper-Proof Voting Systems)

Hyperledger Fabric: Open-source framework for blockchain solutions.
Ethereum Smart Contracts: For decentralized applications (DApps).

V. MAJOR FIELD APPLICATION

MAJOR FIELD
University/College Elections

Student councils, clubs, and faculty elections
Easy authentication using student emails or IDs
Blockchain ensures fairness and no manipulation

Corporate Governance Voting
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e Shareholder voting during AGMs

e Transparent vote counts and automated results

e Smart contracts handle weighted votes (e.g., based on shares)
Local Government or Municipal Elections

e City council, mayoral elections, etc.

e Citizens vote securely from home

e Reduces administrative overhead and improves transparency
NGOs and Civil Society Groups

e Voting on internal matters or leadership roles

e  Great for international or remote teams
Political Party Primaries

e Secure member-only voting

e Transparent processes increase trust in internal democracy

VI. ADVANTAGES AND APPLICATIONS
6.1 ADVANTAGES
Security
e Blockchain ensures that all votes are securely encrypted and stored in a tamper-proof, immutable ledger.
This prevents vote manipulation and unauthorized access.
Transparency
e All voting activity is recorded on a shared ledger that can be audited publicly, ensuring transparency
without compromising voter privacy.
Verifiability
e Voters can independently verify that their votes were correctly recorded and counted using cryptographic
proofs, without revealing their vote.
Voter Anonymity and Privacy
e Advanced cryptographic methods ensure that votes remain confidential, preserving the secrecy of the
ballot.
Remote Accessibility
e The system allows voters to participate from any location via the internet, increasing accessibility for
overseas citizens, people with disabilities, and those in remote areas.
Real-time Tallying
e Votes can be counted automatically and accurately in real-time using smart contracts, eliminating delays
and reducing the chance of human error.
Cost Efficiency
e By reducing the need for physical infrastructure such as polling stations, paper ballots, and staffing, the
system can significantly lower election costs.
Fraud Prevention
e The use of unique voter credentials, digital identities, and blockchain’s consensus mechanism prevents
issues like double voting, vote tampering, and identity fraud.

6.2 APPLICATION
Governmental Elections

e Used in national, state, or local elections to ensure a secure and transparent democratic process.
University and Campus Elections

e Ideal for student government, club leadership, or academic representative elections in educational

institutions.
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Corporate Voting
e Applicable for shareholder voting, board member elections, and internal decision-making within
businesses and corporations.
Non-Governmental Organizations (NGOs)
e Enables transparent and fair internal voting for leadership roles, project approvals, or policy decisions.
Municipal and Local Government Use
e Can be deployed for city council or community-level voting, encouraging greater civic engagement.
Political Parties
e Used for internal elections, primary candidate selection, or policy voting among party members.
Decentralized Autonomous Organizations (DAQOs)
e Empowers decentralized communities to vote on proposals and manage digital assets through blockchain
governance.

VII. CONCLUSION AND FUTURE SCOPE

In conclusion, Online Voting System is a highly innovative and technological solution to many of the challenges
faced in traditional voting systems. It not only simplifies voting process but also saves time and resources. With
secure authentication and verification measures in place, the system offers transparency and accountability in the
electoral process.The way forward is to focus on developing a comprehensive security infrastructure and
addressing concerns to make the system accessible to all. By doing so, we can create a more inclusive and
democratic electoral process for the future.

The future of online voting systems using blockchain technology is promising and holds the potential to
revolutionize how democratic processes are conducted across the world. As the technology becomes more mature
and trusted, it is likely that governments will begin to adopt blockchain-based voting for official elections, including
national and local government polls. This adoption will be supported by the integration of digital identity verification
systems, such as biometric authentication and decentralized identity frameworks, which will enhance voter
verification while maintaining privacy and anonymity.The integration of artificial intelligence for monitoring and
analysis, along with increased digital literacy initiatives, will further enhance the effectiveness, trust, and
accessibility of blockchain-based voting in the future.

REFERENCES

[1]. Almyta Systems, Point of Sale Systems. http://systems.almyta.com/Point_of Sale, Softwaresp. Accessed on
20th October 2008.

[2]. Himanshu Agarwal and G.N. Pandey “Online Voting System for India Based on AADHAAR ID” 2013
Eleventh International Conference on ICT and Knowledge Engineering.

[3]. Smita B. Khaimar, P. Sanyasi Naidu, Reena Kharat “Secure Authentication for Online Voting System”.

[4]. Shivendra Katiyar, Kullai Reddy Meka, Ferdous A. Barbhuiya, Sukumar Nandi “Online VotingSystem
Powered by Biometric Security” 2011 Second International Conference on EmergingApplications of
Information Technology.

[5]. Almyta Systems, Point of Sale Systems. http://systems.almyta.com/Point_of Sale, Softwaresp. Accessed on
20th October 2008.

[6]. S. W. Ambler, Process Patterns: Building Large Scale Systems Using Object TechnologyCambridge
University Press, 1998.

[7]. M. Andrews and J. A. Whittaker, Functional and Security Testing of Web Applications Web Servers.
Addiso,Wesley.

[8]. Aakashl, Aashishl, Akshitl, Sarthakll ONLINE VOTING SYSTEM, Students Dept. of Computer
Science. Inderprastha Engineering College. A.P.J. Abdul Kalam Technical University , Voting 09-March-
2017https://www.coursehero.com/file/159339252/SSRN-id3589075pdf/

Copyright to IJARSCT DOI: 10.48175/IJARSCT-25364 478

www.ijarsct.co.in ISSN 3

| 2581-9429 |}
R\ UARSCT /7




7§ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology \

IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
ISSN: 2581-9429 Volume 5, Issue 6, April 2025 Impact Factor: 7.67

[9]. ONLINE VOTING SYSTEM USING CLOUD International conference on Emerging Trenda in
InformationTechnology and Engineering(ic-ETITE)

Copyright to IJARSCT

.. . P L) [/ issn
www.ijarsct.co.in P | 2581-9429 )t

479




