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Abstract

The proposed system, “An Efficient Vote
Casting System with Aadhaar \erification
Using Blockchain”, aims to enhance the
security, transparency, and reliability of the
electoral process through the integration of
modern technologies. Traditional voting
systems often face challenges such as voter
fraud, identity duplication, lack of
transparency, and  vulnerability to
tampering. To address these issues, this
Aadhaar-based

authentication with blockchain technology

system combines

to ensure a secure and trustworthy voting

mechanism.

In this system, voter identity is verified
using Aadhaar authentication, which
ensures that only eligible and unique

voters can participate in the election

process. Once verified, the voter is allowed
to cast their vote through a secure digital

platform. Blockchain technology is

employed to record and store each vote as
a transaction in a decentralized and
immutable ledger. This ensures that votes
cannot be altered, deleted, or duplicated,
thereby maintaining data integrity and

transparency.

The decentralized nature of blockchain
eliminates the need for a central authority,
reducing the risk of manipulation and
increasing trust among stakeholders.
Additionally, the system provides end-to-
end encryption and anonymity to protect
voter privacy while ensuring verifiability

of the voting process.

Introduction
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\Voting is a fundamental right in a
democratic society, allowing citizens to
participate in the selection of their
representatives and governance. However,
traditional voting systems, including
paper-based and electronic  voting
machines, often face several challenges
such as voter impersonation, multiple
voting, lack of transparency, and
susceptibility to tampering or
manipulation. These issues can reduce
public trust in the electoral process and

affect the fairness of elections.

With the advancement of digital
technologies, there is a growing need for a
more secure, transparent, and efficient
voting system. The integration of Aadhaar-
based authentication and blockchain
technology provides a promising solution
to address these challenges. Aadhaar, a
unique identification system, ensures
accurate verification of voter identity,
preventing duplication and unauthorized
access. By linking voter credentials with
Aadhaar, the system guarantees that only

eligible citizens can cast their vote.

Blockchain technology, on the other hand,
offers a decentralized and tamper-proof
platform for recording votes. Each vote is
stored as a secure transaction in a
distributed ledger, making it immutable
and transparent. Once a vote is recorded, it

cannot be altered or deleted, ensuring the

integrity of the election process.
Additionally, blockchain enhances trust by
eliminating the need for a central authority

and enabling secure auditability.
Related Work

Several research efforts have been carried
out to improve the security, transparency,
and efficiency of electronic voting systems
using emerging technologies such as

blockchain and biometric authentication.

A study by Nalawade et al. (2025)
explored the integration of blockchain with
biometric  verification and artificial
intelligence for secure voting systems. The
research  highlighted that combining
blockchain’s immutability with intelligent
fraud detection mechanisms significantly
improves transparency and reliability in

digital voting environments .

Wang et al. (2024) proposed a multi-party
verifiable  e-voting  system  using
blockchain and smart contracts. Their
work focused on ensuring ballot
confidentiality and verifiability, while
addressing limitations such as scalability
and storage issues by integrating

distributed file systems like IPFS .

Chandra Sekhar et al. (2024) introduced an
e-voting system integrating blockchain
with Aadhaar authentication. Their study
emphasized that Aadhaar-based identity

verification can effectively prevent voter
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fraud and duplication, while blockchain
ensures transparency and immutability.
However, they also pointed out challenges
such as scalability and cybersecurity

threats .

Earlier work by Navya et al. (2018)
presented an electronic voting machine
using blockchain and Aadhaar verification.
This system utilized biometric
authentication to validate voters and aimed
to eliminate impersonation and multiple
voting, providing a secure and reliable

election process
Existing System

The existing voting systems mainly
include traditional paper-based voting
and electronic voting systems (EVMs
and online voting). While these systems
have improved election processes to some
extent, they still suffer from several
limitations related to security,

transparency, and efficiency.

In traditional voting systems, voters must
physically visit polling stations to cast
their votes. This process is time-
consuming, costly, and prone to human
errors. Issues such as ballot stuffing,
invalid votes, and manual counting errors
can affect the accuracy and fairness of

election results.

Electronic Voting Machines (EVMs) were

introduced to overcome some of these

issues. They reduce manual effort and
provide faster results. However, EVMs are
still centrally controlled systems, which
makes them vulnerable to tampering,
insider attacks, and lack of transparency.
\oters cannot independently  verify
whether their vote has been correctly
recorded.

Disadvantages of Existing System

The existing voting systems, including
traditional paper-based methods and
electronic voting machines, suffer from
several significant drawbacks that affect
their efficiency, security, and reliability.
One of the major issues is the lack of
transparency;, as voters cannot
independently verify whether their votes
have been accurately recorded and
counted. Additionally, these systems are
vulnerable to tampering and cyber-attacks,
especially in centralized electronic systems
where data manipulation or insider threats
can occur. Weak authentication
mechanisms further increase the risk of

voter impersonation and multiple voting.

system architecture
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Results and Discussion

The proposed system, “An Efficient Vote
Casting System with Aadhaar Verification

’

Using Blockchain”, was successfully

designed and implemented to demonstrate
secure and transparent digital voting. The
system was tested with multiple users to
evaluate its performance, security, and

reliability.

The results show that Aadhaar-based
authentication effectively verifies voter
identity and prevents unauthorized access,
ensuring that only eligible users can cast
their votes. The integration of blockchain
technology proved to be highly effective in
maintaining data integrity, as each vote
was securely stored in an immutable
ledger. Once recorded, votes could not be
altered or deleted, eliminating the

possibility of tampering or fraud.

The system also demonstrated high

transparency, as all transactions were

traceable and  verifiable  without
compromising voter anonymity. The use of
encryption techniques ensured that voter

privacy was maintained while still
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Conclusion

The proposed system, “An Efficient Vote
Casting System with Aadhaar Verification

’

Using Blockchain”, provides a modern
and secure approach to digital voting by
addressing the limitations of traditional
and existing electronic voting systems. By
integrating Aadhaar-based authentication,
the system ensures that only eligible and
unique voters can participate, thereby
eliminating  issues such as voter

impersonation and multiple voting.

The use of blockchain technology plays a
crucial role in maintaining transparency,
security, and data integrity. Each vote is
recorded as an immutable transaction in a
decentralized ledger, ensuring that it
cannot be altered or tampered with. This

significantly enhances trust in the electoral
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process while maintaining voter privacy

through encryption techniques.

The system also improves efficiency by
enabling real-time vote casting and result
generation, reducing manual effort and
operational costs. Additionally, the support
for remote voting increases accessibility
and encourages higher voter participation,
especially for individuals in remote or

distant locations.

Although certain challenges such as
scalability, technical complexity, and
regulatory concerns exist, the overall
performance and reliability of the system
demonstrate its potential for real-world
implementation. With further
enhancements and proper infrastructure,
this system can revolutionize the electoral
process by making it more secure,

transparent, and efficient.
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