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Abstract: To elect a person your own
choose voting some forms of voting have
been here ever since. Mostly used from was
paper ballots. Voting holds the potential to
revolutionize democratic participation by
enabling secure accessible and efficient
elections.  However, ensuring both
transparency and voter privacy remains a
major challenge in voting. The electronic
voting schemes are being popular only in
the last decade and they are still unsolved.
Voting schemes bring problems mainly
regarding security credibility reliability
functionality and transparency. Estonia is
the Pioneer in this field and maybe
considered the state of art but there are
only a few solutions using blockchain.
Blockchain can deliver an answer to all the
mentioned problems and bring some
advantages such as immutability and
decentralization. The main problems of
technology's utilizing blockchain for e
voting are focuses on only one field or lack
of testing and comparison. A blockchain
based e-voting platform, which can be used
for any kind of food it is fully utilized by
blockchain and all processes can be handle
with in it. After the start of e voting the
platform behaves as fully independent and
decentralized without possibilities to affect
the voting process the data are fully

transparent but the identity of voter seas
security to homomorphic encryption. The
key novelty of our solution is a fully
decentralized management of e voting
platform through blockchain. We have
tested and compared our solution in three
different blocks the result shows that both
public and private block change can be
used with only a little difference in the
speed. Transparency of the whole process
and at the same time security and privacy
of the voters thanks tohomomorphic
encryption.  The  proposed  system
architecture outlines a decentralized
trustless voting platform if the laminate the
need for Central authorities while
maintaining the integrity and congeniality
of the electoral process. We also address
potential is scalability and practical
development considerations. This paper
demonstrates that with the right design
public blocks in the voting can be both
private and transparent, offering a
compelling path forward for secure digital
democracy.
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1 Introduction

Democratic societies relay on free and fair
elections. While traditional voting methods
are generally trusted the face limitations in
scalability accessibility and verify ability.
Voting seems to address these issues by
introducing new challenges particularly
around trust, security, and privacy.
Centralized electronic systems are prone to
tampering and often leg transparency
adoring public trust.

e-voting system is still at an early stage of
development. We have chosen this domain
not only for its a recency but also because
there are not many solutions that address
problems of e-voting. Nowadays popularity
grows also in the development of e-
government. Such a system is not feasible if
basic services for citizen such as elections s
do not become electronic. E voting is one of
the key public sectors that can be
transformed by blockchain technology.
Hand by hand with e-voting we can also
face new challenges which need to
addressed. One of them is securing the
elections which needs to be at least as a safe
as the classic voting systems with
ballots. That is why we have decided to
create safe elections in which orders do not
have to worry about someone abusing the
electoral in recent years blocks in each often
mentioned as an example of secure
technology use in an online environment.

Blockchain technology with its
decentralized and immutable nature has
emerged as a promising solution for secure
digital transactions. It is an application; a
team can enable an often verify bill and
tamper resistant process. However public
block chains are inherently transparent,
which raises serious concerns about voter
privacy.

One of the major challenges in this evening
is transparency, as traditional electronic
voting system often lack mechanisms for
public verification. Blocks inherently
resolve this issue by offering an immutable
ledger where all voting transactions are
recorded transparently while maintaining
voter anonymity. By integrating blockchain
into voting our system not only enhance
security but also instill confidence in the
electoral process making it is a viable
alternative to conventional voting methods.

This paper explores the potential of
blockchain  technology in a voting
demonstrating how it can mitigate security
risks enhance transparency and provide a
decentralized framework for conducting
elections. By leveraging blockchain's unique
properties our system ensures and electoral
process that is both trustworthy and resilient
against external interference.

Il Challenges

1. Scalability: most public blocks in face
throughput limitations leading to delays
and higher transaction cost during high
voter turnout. Handling millions of
votes in real time without congestion is
still a technical barrier.

2. Technical literacy and accessibility: A
significant portion of population main
lakh the digital literacy needed to
interact with blockchain interfaces
traditionally vulnerable populations or
those in rural areas main lack internet
access or compatible devices.

3. Infrastructure requirements: A robust
digital infrastructure is needed including
secure identity verification systems
mobile or web-based voting platforms
and blockchain nodes with sufficient
processing power.

4. Legal and regularity barriers: many
countries lack legal frameworks that
recognized blockchain based sports as
valid. There may be constitutional or
legislative  requirements that are
incompatible with decentralized system.
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5. Security threats: dispute blockchains
temper resistant nature vulnerability still
exists-

1. 51% attacks: immunity control of
the network could alter the vote
record

2. Smart contract bugs: poorly code
contracts can be exploited.

3. Sybil attacks: fake identities
flooding the system without Robert
identity verification

6. Energy consumption: proof of work
(PoW) based blockchains consume
significant energy rising concerns about
sustainability especially in National
scale elections.

7. Public trust and acceptance: even
with  technical soundness  public
skepticism  toward  digital  and
decentralized systems can hinder
adoption.  Gaining  trust  requires
transparency education and successful
pilot programs.

111 Modules

Voter registration module: verify voter
identity using government issued digital 1D
or biometric. And assign a blockchain wallet
token for each voter, ensures one person one
vote integrity.

Authentication and authorization
module: handles multi factor authentication
that is passwords, biometrics, OTP etc.
issues voting rights upon successful login,
and protects against an authorized access
and impersonation.

Voting interface module: user friendly
front end for casting votes. Encrypt the vote
locally before submitting the blockchain
displace the real status configuration to the
voter.

Blockchain voting ledger module: records
and stores voting immutable on the
distributed ledger and execute Smart
contracts to validate voting conditions.
Ensures transparency and traceability
without revealing identity.

Vote counting and validation module:
telling done through consensus and contract
logic. The real time temper proof

aggregation and auditable by election
authorities or independent observers.

Result publication model: publishers
encrypted final result with time stamp
allows public verification through blocks in
explorers.

Privacy and anonymity module: user
cryptography tools like zk-SNARKSs or
homomaorphic encryption keep quote content
separate from voter identity. It is a province
of vote tracking or coercion.

Audit and monitoring module: logs every
action for transparency and allows
independent auditing by authorized bodies to
detect anomalies like duplicate oats or
system breaches.

Security and recovery module: protects
against DDos, replay attacks and network
breaches. Includes backup control back
procedures for emergency scenarios.

IV Architecture

First, the voter will do registration where
eligible voters authenticate themselves using
digital IDS or biometric verification. Once
verified each voter is issued a unique
cryptography identity such as a digital
wallet. On the election day voter login
through a secure portal using multi factor
authentication to access the voting interface.
After selecting their preferred candidate, the
vote is encrypted digitally signed and
submitted as a transaction to the blockchain
network this transaction is validated by
network nodes through a consensus
mechanism and recorded immutably on the
blockchain ledger. Smart contracts are used
to ensure one person on vote and to
independently verify the outcome without
compromising  voter anonymity.  This
transparent Camper resistant system ensures
election integrity while maintaining privacy
and accessibility.
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Admin: The admin is responsible for adding =NV e |
new party and candidate details and can i
view the party details and vote count. Admin

login with using a predefined username and

password.

’
| |

User: users must sign up using a unique ID.

Face recognition via webcam is used for Y, e\
voter authentication after recognition user ot
can login and cash their votes.
In this paper we are using public python
= [~ @ - e mew-" B aw_ - sl e]

blocks in API to store and manage voting
data as blocks in provide secure and tamper
proof of data storage and to implement this S

we must design the following modules that R
is admin and user. m

V. Result Screenshots

.:—v -k

E-Voting
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In future there may be a chance to analyze
m \ and improve the protocol one’s potential
development is the transition to a private
blockchain which offers increased speed and
~ efficiency. However, this approach comes
with a trade of as it introduces a level of
centralization limiting  the  system
decentralization and overall credibility by
restricting operations to authorized entities.
There may be chance for integrating
(B34 4% -y .- - artificial intelligence and mission learning
= ; capabilities can improve system monitoring,
e e fraud detection and anomaly prediction this
can enhance decision making process and
provide valuable insights for future
developments to ensure widespread adoption
and user twist future upgrades may also
include and improved user interface making
the system more accessible and easier to
navigate.
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V1. Conclusion

Blockchain based e voting presents a
transformative approach to modernizing
electoral systems by ensuring both privacy
and transparency using public blockchain
technology. Traditional voting system of a
faces challenges related to security voter
anonymity tempering and trust. However,
blocks in addresses these concerns by
providing a decentralized immutable and
verifiable ledger that enhance the integrity
of the voting process.

By leveraging cryptographic techniques
such as zero  knowledge  proofs,
homomorphic  encryption, and  ring
signatures, blockchain based e voting
ensures that voter identities remaining
private while allowing voters to the publicly
verifiable. The transparency of public
blockchain allows all stakeholders including
voter’s election officials and independent
auditors to verify election results without
compromising the secrecy of individual
votes.
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