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ABSTRACT:

This paper proposes the design and implementation of a
secured e-voting system intended to innovate the electoral
process, thereby improving voters'.participation in
elections. Traditional voting methods have several
problems, including inefficiencies in logistics, limited voter
access, and security concerns. The proposed e-voting system
aims to address these issues by providing a digital platform
that ensures secure, efficient, and accessible voting. The
system is built using Java, JSP, and MySQL, featuring an
easy-to-use interface, a strong backend, and secure data
management.The system uses an OTP-based authentication
method through an SMS gateway to ensure that only
authorized voters can access it. This two-factor
authentication greatly reduces the risk of unauthorized
access and improves security. Additionally, all votes are
encrypted before they are stored, ensuring voter privacy
and data integrity.The system's architecture is scalable,
meaning it can handle many users at once without slowing
down. Extensive testing has shown that the system is reliable
and efficient in various situations, making it suitable for
secure and transparent elections. By incorporating modern
technology, this e-voting system has the potential to change
how elections are conducted, encourage more voter
participation, and maintain the integrity of election results
in the digital age.
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I. INTRODUCTION

This e-voting system uses a mix of technologies to make
sure it works well, is secure, and is easy for users to access.
Java handles the backend processing, managing the system's
main functions and data. Java Server Pages (JSP) help create
dynamic content, allowing smooth communication between
the user interface and the server. The frontend is built using
HTML, CSS, and JavaScript, creating a simple, user
friendly interface. MySQL stores voter and election data
securely, while JDBC makes sure the application
communicates efficiently with the database. An SMS
Gateway is used for OTP-based authentication, improving
the system's security.
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Technologies:

The system has three main layers: the user interface,
application logic, and database management.

1. User Interface: This layer, built with HTML,
CSS, and JavaScript, provides an easy platform
for voters to log in securely, view candidates, and
cast votes.

2. Application Logic: Developed with Java and
Java Server Pages (JSP), this layer handles the
key tasks like verifying voters, managing sessions,
and encrypting votes. It ensures safe
communication between the user interface and the
database by processing user requests and
generating dynamic content.

3. Database Management: The system uses MySQL at
the backend to securely store all the information about
voters, candidates, and vote records. JDBC (Java
Database Connectivity) allows the application to
safely interact with the database, ensuring smooth
retrieval and storage of data.

4. The system is designed to be secure, efficient, and
scalable, making sure the election process remains
safe and private.

SMS Gateway:

An SMS Gateway is an important part of modern systems for
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authentication, especially for sending OTPs (One-Time
Passwords) to ensure security in processes like e-voting. It acts
as a bridge between the application and mobile networks,
allowing the system to send OTPs directly to a user's phone.
Each time a voter logs in, the system sends an OTP to their
registered mobile number through the SMS Gateway. This OTP
serves as the second layer of security, ensuring that only the
authorized voter can access the system.

The SMS Gateway is highly reliable and fast, making sure the
OTPs are delivered on time. The system also keeps track of
delivery reports to monitor the OTP transmission. By using the
SMS Gateway, the system reduces the risk of unauthorized
access, improving the overall security of the e-voting process.

Proposed System:

e The proposed e-voting system is designed to be secure,
efficient, and easy to use for elections. It has a simple
front-end interface for voter registration, login, and
voting. Java handles the backend processing, JSP helps
with dynamic content, and MySQL stores voter and
election data. The system wuses OTP-based
authentication through an SMS Gateway to make sure
each voter can vote only once. It also encrypts data and
updates vote results in real-time. This system is a reliable
and scalable alternative to traditional voting methods,
encouraging more voter participation and confidence in
the process.

Digital technology has changed many aspects of our lives,
especially in how we communicate, gather information,
and make transactions. One area where this change is
important is the electoral process. While traditional voting
methods have worked, they now face challenges in today’s
fast-paced, interconnected world. Issues like accessibility,
voter turnout, security, and logistical problems are driving
the need for change. An e-voting system can solve these
problems by offering a more secure, efficient, and
accessible way to conduct elections.

Result Analysis:

e The e-voting system has been tested thoroughly and
proven to be one of the most secure, efficient, and user-
friendly platforms. It was tested under heavy loads,
ensuring the system performs well, is scalable, and
remains reliable. The OTP-based authentication
prevents unauthorized access, ensuring only verified
users can vote. The encryption of votes and secure
transmission of data between polling booths protected
voter privacy and maintained the integrity of the election
results.

e The system performed well even with many users at once,
showing no drop in performance. The votes were
accurately tallied in real-time, and the results were
displayed right after the voting period ended. User
feedback has been positive, with voters finding the
system easy to use and access. Overall, the system
achieved its goals and has the potential to be a trusted,
modern solution for elections.

o Registration of New Voter

e \oter registration is a simple process where a potential
voter can sign up for the e-voting system. The voter enters
their important information, which is then verified. One
of the main verification steps is to authenticate the voter
using an OTP (One-Time Password). After the
verification, the voter's details are stored securely in the
database.

Declare Voting Date:

In the admin section, the system allows the administrator to set
and manage the voting dates. The admin can choose the start
and end dates for the voting period, making the system
available for voting only during that time. This feature helps the
admin plan and organize elections ahead of time and manage
multiple voting events easily. If the voting dates need to be
changed, the admin can update them, and the system will
automatically send notifications to all users about the changes.
This helps in coordinating the voting process and keeping
everyone informed about important dates
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e Voting Result

The voting results are displayed in both table and graph
formats on the admin page. The table shows a clear breakdown
of how many votes each candidate received, making the results
easy to understand. The graphical representation, which can be
in bar charts or pie charts, helps to quickly see the overall
voting trends at a glance. With both formats, the admin can
carefully analyze the results to ensure the election outcomes
are accurate and transparent.

A) Results in Table Format

The voting results are shown in a neat table, listing each
candidate's name and their party, along with the total number
of votes they received. This makes the election results clear,
accurate, and easy to read.

B. Result in Graph Format

Elections are an important part of democracy, allowing people
to choose how they want to be governed. However, traditional
voting methods no longer meet the needs of modern elections.
Here are some of the main issues with traditional voting:

Accessibility: Traditional voting requires people to be
physically present at polling stations. This can be difficult for
elderly citizens, people with disabilities, and those who live in
remote areas. Long waiting times, limited voting hours, and the
need to travel can discourage people from voting, leading to
lower voter turnout.

Problems with Paper Ballots: Paper ballots can be tampered
with, lost, or mishandled. This makes the system vulnerable to

fraud and manipulation, especially during the transportation
and counting of ballots. Any voting system needs to be strong
enough to ensure the trust and confidence of the public.

Cost and Efficiency: Traditional elections are costly and
require a lot of resources for things like printing ballots,
staffing polling stations, and counting the votes. These
activities take time, cost money, and often delay the
announcement of results.

Environmental Impact: Printing ballots and other election
materials contributes to waste and environmental harm. In a
time when the world is focused on reducing its environmental
impact, elections add to the problem.

An e-voting system can solve these issues. By using modern
technology, e-voting can make elections more accessible,
secure, affordable, and environmentally friendly. This project,
called "E-Voting System Implementation,” aims to create a
safe, efficient, and easy-to-use online voting system to address
these challenges.

I1. Associated Work

In the past 20 years, many advancements have been made in
electronic voting, with several systems proposed and developed
to address the issues found in traditional voting methods. Early
e-voting systems focused on creating digital versions of paper
ballots, while ensuring security and integrity in the voting
process.

One of the first successful e-voting systems was the Estonian
e-voting system, launched in 2005. In this system, citizens vote
online using a government-issued 1D card. It is considered one
of the most successful e-voting implementations, as it uses
public key infrastructure (PKI) to securely authenticate voters
and cryptographic methods to protect vote privacy and
integrity.

Another important system is the Helios voting system, which is
open-source software designed for smaller elections, such as
those held at universities or professional organizations. Helios
uses cryptography to ensure that votes are counted correctly
while keeping voter identities private. It has been used in real-
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world elections and demonstrated that secure online voting is
possible, at least in controlled environments.

Recently, blockchain technology has been proposed as a
solution to improve security and transparency in e-voting.
Blockchain offers decentralization and cryptographic security,
which could ensure the integrity of votes. Projects like Votes
and Follow My Vote have tested blockchain for e-voting, but
these solutions are still experimental and face challenges like
scalability and voter accessibility.

The work done in the e-voting field has contributed significantly
to the development of secure and efficient voting systems.
However, applying these systems on a larger scale has proven
difficult due to issues with security, ease of use, and
accessibility. Based on the lessons learned from previous
systems, this paper proposes an e-voting solution that aims to be
secure, efficient, and accessible, addressing these challenges.

I11. Literature Survey

The development of e-voting systems has been extensively
studied in academic literature, covering important topics like
security, usability, accessibility, and legal concerns. This review
helps us understand where e-voting research stands today, as
well as the challenges and solutions proposed by various
experts.

Security in E-Voting Systems

Security is the most crucial factor in any e-voting system
because the integrity of elections depends on protecting votes
from tampering, fraud, and unauthorized access. According to
Rubin, the three main security issues in e-voting are voter
authentication, vote integrity, and vote privacy. Several
solutions have been proposed, with cryptographic protocols
being at the heart of securing e-voting systems.

Public key cryptography, introduced by Merkle in 1980, laid the
foundation for secure communication in e-voting. Public Key
Infrastructure (PKI) is used to safely authenticate voters and
ensure that votes are securely transmitted over the internet. For
example, the Estonian e-voting system uses PKI to verify voters
and maintain the integrity of their votes.

Another key concept in e-voting security is end-to-end
verifiability, which ensures that votes are counted correctly
without compromising voter confidentiality. Rivest and Wack
proposed a cryptographic voting protocol that lets voters verify
whether their vote was correctly counted. This idea has been
implemented in systems like Helios, where voters can use
cryptographic proofs to confirm that their vote was included in
the final count.

However, security challenges in e-voting systems remain.
Cyberattacks such as Distributed Denial of Service (DDoS)
attacks, phishing, and malware can threaten the integrity of the
voting process. Mursi and Lee point out that a strong security
system would protect against these threats using intrusion
detection, firewalls, and secure communication protocols.

In addition to external attacks, insider threats are also a risk. For

example, an insider with access to the system might alter votes
or disrupt the voting process. To prevent this, Yee suggests
using tamper-evident technologies and secure logging systems
to detect and stop unauthorized access.

Usability and Accessibility

The usability and accessibility of e-voting systems are
important to ensure high voter turnout and inclusivity. If the
system is hard to use or not accessible to everyone, some people
may be excluded, leading to questions about the fairness of the
election.

Alvarez and Hall emphasize that any e-voting system should be
designed with the user in mind. The system should have clear,
easy-to-understand interfaces, allowing people to navigate it
easily.

A big challenge in creating usable e-voting systems is making
sure the system works for all voters, especially those with
disabilities or less technical skills. Norris points out that the
system should include features like screen readers for voters
with vision problems or simpler options for those with
cognitive impairments. The system should also be compatible
with as many devices as possible, not just mobile phones and
tablets.

Another problem is the "digital divide,” which means some
people have access to technology while others don't. Norris
highlights that e-voting systems need to work on a variety of
devices, even low-end ones with poor internet connectivity.
This is especially important in developing countries where
access to technology can be limited.

Usability testing is crucial in the development of e-voting
systems. According to Cranor and Cytron, this testing should
involve a wide range of users, including people with disabilities
and those with different levels of technical knowledge, to make
sure the system works for everyone.

Legal and Ethical Requirements

The legal and ethical considerations of e-voting systems are
complex and vary by location. An e-voting system must follow
local laws and rules about elections, which usually include
things like transparency, the ability to audit results, and voter
privacy.

Rubin argues that transparency and auditability are the most
important legal issues in e-voting. Transparency helps the
public trust the election process, and auditability ensures an
independent body can verify the results. In many places,
election laws require a paper trail or another method for
verifying the vote count.

Data protection laws, such as the EU's General Data Protection
Regulation, set strict rules about how e-voting systems handle
voter data. Gritzalis notes that e-voting systems must always
protect voters' personal data and ensure it is kept private
through measures like encryption.

There are also ethical concerns. Cranor and Cytron argue that
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e-voting system developers have a moral responsibility to make
sure their systems are fair, transparent, and accessible to all
eligible voters, preventing disenfranchisement. The system
should not have any bias that could affect the election outcome.
Additionally, e-voting systems must respect voters' privacy.
Cranor and Cytron explain that voters' votes must be
anonymous, and the system should not track or identify
individual voters in any way.

Challenges and Solutions in E-Voting Implementation

Implementing an e-voting system comes with several
challenges, from technical problems to getting users to adopt the
system.

One of the main technical challenges is making sure the system
can handle a large number of users at the same time without
slowing down. This is especially important for big elections
where millions of votes need to be processed quickly.

Another challenge is ensuring the system is secure while still
being easy to use. Yee discusses the balance between security
and usability. If the security measures are too strict or
complicated, they may confuse or scare users, leading to
mistakes. So, when designing the system, it’s important to find
a way to keep it both secure and user-friendly to ensure good
security without compromising ease of use.

The challenges faced in implementing e-voting have led
developers to come up with different solutions. These include
using scalable cloud-based systems, secure ways to confirm
voter identities, and technologies that make tampering with
votes obvious. Mursi and Lee suggest that thorough testing and
continuous monitoring are necessary to detect and fix any
weaknesses in the system.
For this e-voting system, special care was taken to design the
system well, test it thoroughly, and implement strong security
measures. The backend was built using Java, with dynamic
content generated using JSP, and MySQL for managing data. On
the front end, HTML, CSS, and JavaScript were used to create a
user-friendly interface. The design also took into account the need
for the system to be easy for all voters to use.
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