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Abstract - The shift towards Electric Vehicles (EVs) is
driven by the urgent need to address environmental concerns
and reduce our reliance on fossil fuels. Our project, a
comprehensive Electric Vehicle Station Management System
(EVSMS), aims to contribute to this transition. This survey
explores the design and implementation of our EVSMS,
highlighting its role in promoting the adoption of EVs over
traditional fuel-powered vehicles. Our EVSMS offers features
such as user registration, owner dashboards, and an admin
panel, making it user-friendly for both EV owners and station
operators. Through integration with the Google Maps API,
users can easily locate nearby charging stations, but what
makes our system stand out is its real-time station occupancy
information. This feature not only aids users in finding
available charging slots but also prompts them to consider
alternative stations when their preferred choices are occupied.
In addition to enhancing convenience, our system supports slot
booking with initial payment, streamlining the charging
process. Furthermore, it keeps users informed through
notifications about station availability and promotions,
reinforcing the advantages of EV usage. Our project
emphasizes the significance of EVs as a sustainable alternative
to traditional fuel-powered vehicles. By offering a user-
friendly, technologically advanced EVSMS, we contribute to
the broader goal of reducing carbon emissions and mitigating
environmental impact, thereby making EVs a more attractive
choice. This survey provides insights into our system's design
and its alignment with the global transition towards sustainable,
eco-friendly mobility.
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1.INTRODUCTION

Our world is changing, and we're becoming more aware of
the impact of traditional cars that run on gasoline. To make our
planet greener and reduce pollution, many people are switching
to Electric Vehicles (EVs). These are cars that run on electricity
instead of gasoline, and they're a big step toward cleaner
transportation. As we make this change, we need systems to help
us use electric cars more easily. That's where our project comes
in. We've created something called an Electric Vehicle Station
Management System (EVSMS), which makes it easier to use
EVs. It's designed to be user-friendly and efficient, making the
experience of owning and operating an EV smoother. Our
project is all about improving the way people use electric cars.
We've built a system that includes features like registration for
users, dashboards for station owners, and a control panel for
administrators. It also connects with Google Maps to help users
find charging stations and know if they are available in real time,
so they don't have to worry about finding a charging spot. But

our system isn't just about convenience; it's about encouraging
more people to use electric cars. We've made it easy for users to
book a charging slot and pay for it in advance. We also send
them notifications about station availability and special offers to
make using EVs even more appealing. In addition to these
benefits, our EVSMS promotes sustainability by reducing
harmful emissions. Electric cars are much cleaner for the
environment, and by making them more accessible, we're
helping to reduce air pollution and combat climate change. This
survey is all about exploring the EVSMS we've created. We'll
take a closer look at how it's designed, how it works, and how it
benefits users and the environment. Our goal is to show how
advanced technology can make electric cars a better choice,
helping us all move towards a cleaner, more sustainable way of
getting around.

2. LITERATURE SURVEY

In this research paper[1], the authors explore the need for fast
charging stations to support the widespread adoption of Electric
Vehicles (EVs). They highlight the advantages of EVs, such as
energy efficiency, cost savings, and environmental benefits.
However, they also point out two significant challenges for EV
owners: long charging times and a lack of charging facilities. To
address these issues and make EVs more attractive, the paper
discusses the importance of fast charging infrastructure,
particularly for high-power fast chargers. These fast chargers
have the potential to charge EVs in just 10 minutes. The paper
emphasizes the critical role of charging station topology in
ensuring efficient, cost-effective, and grid-friendly fast
charging. It discusses various topologies for charging stations,
each with its own advantages and drawbacks. The authors
highlight the need for grid support, integration of renewable
energy sources and battery energy storage, power density, and
reliability in these charging station designs. This paper presents
an overview of different charging station topologies,
considering their capabilities to meet the requirements of fast
charging for EVs. It emphasizes the importance of selecting the
right topology based on specific needs and applications. Overall,
the goal is to enable faster, more efficient, and grid-friendly
charging for electric vehicles.

In this paper [2], the authors have proposed an Electric VVehicle
(EV) charging station aggregator system to address the
challenges in the growing electric vehicle industry. They have
outlined a set of methodologies and functionalities to make this
system effective. First , the paper suggests that the system
should provide real-time data on the availability and status of
charging stations. This data can be obtained by connecting to the
charging station providers and relaying information to users.
The goal is to reduce waiting times for EV owners and help them
plan their trips more efficiently. The paper also highlights the
importance of a user-friendly interface. To achieve this, they
propose the development of a web application that is easy to
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navigate and provides features like searching for nearby
charging stations, viewing station details, making reservations,
and even receiving confirmation messages via email or mobile.
Moreover, the paper discusses the benefits of the system for
charging station owners, such as increased visibility and
improved customer satisfaction. The system's data analysis
capabilities can offer insights into station usage patterns, aiding
in infrastructure optimization.

In this research paper [3], the main focus is on addressing the
increasing number of Electric Vehicles (EVs) on the road, which
has led to a significant rise in transportation-related emissions,
causing various environmental and health problems. The
primary aim of this study is to develop a smart automation
system for EV charging stations using the Internet of Things
(1oT) and advanced communication systems. Additionally, the
paper introduces a stochastic model for online booking of EV
charging slots and predicting the availability of charging station
slots in real-time. This system is based on 10T technology and
servers, with the goal of reducing waiting times and efficiently
managing EV charging to prevent vehicles from running out of
battery on the road. This research paper discusses a system that
uses 10T and advanced technology to make EV charging stations
smarter and more efficient. It also includes a model for
predicting when and where charging slots will be available in
real-time. This helps reduce waiting times and ensures that EVs
don't run out of power while driving.

In this paper [4], the authors have introduced a mobile
application to address the challenges associated with Electric
Vehicle (EV) charging stations. The goal of this application is
to make it easier for EV owners to find and reserve charging
slots at charging stations, reducing waiting times and improving
the overall user experience. The authors have used various
technologies and frameworks, such as Flutter for the mobile app
development, Firebase for database management, Google Maps
API for location services, and Razorpay for secure online
payments. The application allows users to register, log in, check
the availability of charging slots, view information about
charging stations, book slots, make payments, and leave
feedback. The authors have provided a detailed design and
process flow for the application, including use case diagrams
and process flow diagrams. The results show the different
screens and pages of the application, including the registration
and login pages, EV station search page, EV station description
page, slot booking page, payment page, and feedback page.
Users can easily create accounts, search for charging stations,
book slots, make payments, and provide feedback on their
experiences.

3. PROPOSED SYSTEM

The system is a web-based application accessible via a website.
It's built using HTML, CSS, Bootstrap for the front-end to
ensure a responsive and user-friendly interface. Java serves as
the backend programming language, while MySQL is
employed as the database system for efficient data
management.
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Fig -1: System Architecture

User Roles:

The system supports three main user roles:

EV Owners: EV owners can create accounts, log in, and access
their dashboards. They can search for nearby charging stations,
check slot availability, and book slots after making an initial
booking payment.

Station Owners: Station owners can register their charging
stations on the website by providing station details, such as
location, charging capacity, pricing, and verification
information. They can also manage station information through
their dashboard.

Administrators: Administrators oversee the entire system.
They have access to an admin dashboard, where they can
monitor and manage user accounts, stations, payments, and
resolve disputes.

User Authentication and Authorization: Users can create
accounts using their email addresses and set passwords.
Account verification is done through email confirmation. After
logging in, users are directed to their respective dashboards
based on their roles.

Charging Slot Management: The system provides a list of
nearby charging stations, displaying their locations and slot
availability. Users can select a station, view available slots, and
book a slot for a specific date and time.

Payment Processing: Users make payments for slot bookings
through a secure payment gateway seamlessly integrated into
our Java-based backend application. Payment details are
securely processed and stored in the MySQL database, ensuring
a robust and reliable data storage solution for enhanced
security.

Mapping Integration:

The system integrates mapping functionality using JavaScript
to display a map with nearby charging stations. Users can
interact with the map, click on station markers, and get more
information about each station.

Search and Filtering Functionality:

Users can search for charging stations based on location,
distance and availability. Filtering options allow users to refine
their search results.
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Slot Booking Workflow:

Users select a charging station and available slot, choose a date
and time, and make a payment. Once the payment is confirmed,
the slot is reserved for the user. Users receive booking
confirmation for their reservations.

Data Management and Analytics:

The system gathers data, including user activity, station
utilization, and payment records, and stores it in the MySQL
database. This stored information can be analyzed to enhance
system optimization and gain valuable business insights.

4. CONCLUSIONS

In this study, we have introduced a web-based platform to
address the challenge of long waiting times for Electric
Vehicles (EVs) at charging stations through a pre-reservation
system. Our approach was informed by an extensive literature
review, a comparative analysis of the most widely used EV
charging applications in the Indian market, and a detailed
examination of customer feedback. This research unveiled
several common shortcomings in existing EV charging
platforms, such as intricate and perplexing user interfaces, a
lack of real-time information on charging port availability, the
inability to check the operational status of charging ports,
limited payment options, and a deficiency of user reviews. Our
primary goal was to develop an intuitive, user-friendly website
that caters to the needs of EV owners, with a focus on resolving
these common reservation-related challenges. Our platform has
been designed to be flexible, allowing for timely updates to
ensure a smooth user experience. Drawing from user feedback,
we are committed to addressing identified issues effectively.
The development of a web-based EV charging station network
platform can take various directions, but it is essential to
include the right features and functionalities to meet user
expectations. Furthermore, we foresee improving our website
by introducing new features that offer valuable
recommendations to EV users, assisting them in making
informed decisions when reserving slots at charging stations
based on comprehensive and current information.
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