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Abstract :

With the rapid increase in electric vehicle (EV) adoption, the need for accessible charging infrastructure has become paramount.
This project presents the development of an Android application designed to locate EV charging stations efficiently. The application
utilizes a user-friendly interface to allow users to search for nearby charging stations based on their location, preferences, and real-
time availability. Key features include an interactive map, filters for station types (e.g., fast charging, standard), and integration with
user reviews and ratings to enhance decision-making. The app leverages GPS technology for accurate location tracking and provides
users with navigation directions to selected stations. Additionally, it offers notifications for charging station availability and
estimated charging times. By addressing the challenges of finding charging infrastructure, this application aims to promote the use
of electric vehicles, contribute to sustainable transportation solutions, and enhance the overall EV user experience. Future
enhancements may include integration with payment systems for seamless transactions and a community feature for users to share
experiences and tips.

Keywords : Virtual Assistant, Library Management, Artificial Intelligence, Natural Language Processing (NLP), Book Catalog
Search, User Query Automation, Machine Learning, Library Automation, Inventory Management, Conversational Interface, Al-
driven Library Services.

Introduction :

The global shift towards electric vehicles (EVSs) is gaining momentum as concerns about climate change, air quality, and fossil
fuel dependency grow. As more consumers embrace EVs, the demand for accessible and reliable charging infrastructure is
becoming increasingly critical. However, many EV owners face challenges in locating charging stations, which can hinder the
adoption of electric vehicles and the transition to sustainable transportation. This project aims to address these challenges through
the development of an Android application that serves as a comprehensive EV charging station locator. By harnessing GPS
technology and an intuitive user interface, the application enables users to easily find nearby charging stations, check their
availability in real-time, and receive navigation guidance. The application not only helps users identify suitable charging options
but also enhances their overall EV ownership experience through features such as user ratings, reviews, and filtering capabilities.
By providing a reliable solution for locating charging infrastructure, this app seeks to encourage more drivers to switch to electric
vehicles, ultimately contributing to a greener and more sustainable future. In the following sections, we will explore the design,
functionality, and impact of the EV charging station locator application, highlighting its potential to facilitate the growth of the EV

market and support environmental sustainability..
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Methodology :

The development of an EV charging station locator
application begins with gathering requirements, The next step
is planning the system architecture, choosing the tech stack, and
designing the user interface (Ul) and user experience (UX) to
ensure the app is intuitive. Data collection is essential, so
external APIs (like Open Charge Map or PlugShare) are
integrated to fetch real-time charging station data.Frontend
development integrates map services (Google Maps or
Mapbox), search filters, and station details for a seamless user
experience. Finally, marketing efforts and partnerships with EV
manufacturers or charging stations drive user adoption and
expansion
.System Analysis :The EV charging station locator
application system collects and displays real-time data on
nearby charging stations using integrated APIs, allowing
users to search, filter, and navigate to available stations.
The  backend

authentication, and station updates, ensuring smooth

handles data management, user

functionality and scalability.

User Interaction Analysis: User interaction with the EV
charging station locator application involves searching for
nearby stations, filtering results by charger type and availability,
and selecting a station to view detailed information or get
directions. The app’s interface is designed to be intuitive, with
easy nhavigation through maps, station details, and real-time
updates, ensuring a seamless experience for users..
Challenges in Existing Systems: Existing EV charging
station locator systems often struggle with incomplete or
outdated data, leading to inaccurate information about station
availability or charger types. Additionally, inconsistent user
contributions and lack of real-time updates can hinder the app's
reliability and user experience, especially in areas with limited

charging infrastructure.

Software Requirements :

The EV charging station locator application requires a
reliable backend server, a secure database for storing

station and user data, and integration with third-party

APIs for real-time station information. Additionally, it
needs a responsive frontend with map integration, user
authentication, and features for searching, filtering, and
navigating to charging stations.

Operating System: The system is compatible with major
operating systems such as Windows, macOS, and Linux for
server hosting and development environments.
Programming Languages:
1. Android Studio : Widely used for its simplicity and
extensive libraries in artificial intelligence
2. HTML : Utilized for designing the user interface, an
intuitive and responsive web-based interaction platform.
3. Flask : Python-based web frameworks employed to
manage backend operations, including handling user
requests and integrating machine learning models.
Hardware Requirements :
The hardware requirements depend on whether the virtual
assistant is hosted on-premises or in the cloud. The system

needs a reliable server setup for processing requests efficiently.

® Server:Processor: At least a multi-core

processor (Intel Core i5 or higher) to handle

multiple user requests and background processes.
® RAM: Minimum 8 GB RAM (16 GB recommended for
optimal performance) to ensure smooth operation of the
machine learning models and handling large datasets.
® Storage: 256 GB or higher SSD storage for quick data
access and caching, especially when dealing with large

library catalogs.

Client Devices:

Users can access the virtual assistant from any device, such
as desktop computers, laptops, smartphones, or tablets,
requiring only an internet connection and a web browser or

mobile application interface.

® Backup and Security Hardware:External Hard
Drives/Cloud Backup: For regular backups of

the library database and virtual assistant logs.

® Firewalls and Security: Essential for ensuring data

protection and safeguarding against cyber threats.
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Architecture :

System Testing :

System testing for an EV charging station locator
application ensures that the application functions correctly
and meets its requirements. Here’s an overview of the types of
system testing that should be performed.

1. Functional Testing

e  Station Search: Verify that the search
functionality accurately finds charging stations
based on user queries (e.g., location, charger
type, proximity).

e  Filter Functionality: Test various filters (e.g.,
charger type, station availability, distance) to
ensure they work correctly.

2. API Testing

e  Third-Party API Integration: Test the
integration of APIs like Open Charge Map,
PlugShare, or Tesla Supercharger to ensure that
the app retrieves accurate, real-time data about
charging stations.

e Data Accuracy: Ensure that the information
retrieved from the APIs (such as charger
availability, station location, and type) is correct

and updated regularly

3. Stressand Load Testing
e Simulate high traffic to test how the app handles

many users accessing the system at once,

especially during peak times or when large

numbers of charging stations are queried.
e Assess how the system handles the load and
ensure it remains responsive and stable.Unit

Testing

o NLP Module Testing: Validates that the virtual assistant
can accurately process and understand different types of
user queries.

o Database Interaction: Ensures that each function, like
book availability checks and user account updates,
interacts properly with the database.

Integration Testing :
Integration testing for an EV charging station locator
application focuses on verifying the interaction between
various components of the application to ensure they work
together seamlessly. This testing ensures that data flows
correctly between the frontend, backend, APIs, and other
services. Below is an outline of the key areas for integration
testing in this type

Objectives :

1. Provide Accurate and Real-Time Data:
Ensure that the application delivers up-to-date
and reliable information about the location,
availability, and type of chargers at EV charging
stations.

2. Enhance User Convenience: Enable users to
easily search for nearby charging stations, filter
results based on their preferences (e.g., charger
type, availability), and view real-time station
statuses.

3. Facilitate Efficient Route Planning: Offer
navigation functionality to guide users to the
selected charging stations based on their current
location, providing optimal routes for EVs with
real-time traffic updates.

4. Support Multiple Charging Networks:
Integrate with various charging networks (e.g.,
Tesla Superchargers, public chargers, and
private stations) to provide comprehensive
coverage for all EV users.

5. Improve User Experience: Create a simple,
intuitive interface that allows users to quickly
find, reserve, or even pay for charging services
with minimal effort.

6. Enable User Contributions and Feedback:
Allow users to rate stations, leave reviews, and
contribute to the accuracy of station information
(e.g., availability, condition of chargers).
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7. Provide Secure User Authentication: PE D@8 - © # WSA 4sull G 51%
Implement secure login and authentication Registration
features for personalized experiences, such as
saving favorite stations, viewing charging
history, and managing payment details.

8 !

WSy

Interface of Application : =
Registration

Name

Email

Mobile Number

Password
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REGISTER

Already User ? Click Here

EV Charging Stations
[ — ]

Fig : Registration Form
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Login

Fig : Application Starting

= )
(o ]

LOGIN

Are you New User ? Click Here
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Fig : Login Form
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Admin Home
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= EV Stations
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' = near shahu market >
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EV Hp Station [=]
Near D5k Toyota >
V i kolhapur
===
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App Users Log Out

Fig : Menu Window

Fig.: Find EV Station
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= Profile
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< Search Station

Profile

Shreyash Powar

s

Y\

s21@gmail.com

s

Y\

8830526601

123

UPDATE PROFILE
Search by City SEARCH
LOG OUT

Fig.: Profile Section
L — |

Fig.:Search City

© 2025, IJSREM | www.ijsrem.com | Page 3


http://www.ijsrem.com/

1\3

Do d) International Journal of Scientific Research in Engineering and Management (IJSREM)
w Volume: 09 Issue: 03 | March - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

Fig.: Booking Section
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= Add Station am 2345678987
m@gmail.com

Add Station ™ Rucha
@ 9876543223
r@gmail.com
[Latitude ] e
GET LAT
- LONG
[Longnude ] ™ Manasi
~ @m 2345678987
m@gmail.com
Name
[ ) ) ™  Prachi patil
Location amm 7757055945
\ J patilprachi6058 @gmail.com
City
\ J ™ Prachi patil
@ 7757055945

patilprachi6058@gmail.com

™ sejal Jotawar
@ 8554938873
sejaljotawar23@gmail.com

~ yash21
@m 8830526601
manishagavali2018@gmail.com

S
N Fig.:Application Users
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334 © ® @ o @ #i B @ 46+l O 56% < Add Vehicle

< All Bookings

Add Vehicle
Station Details
TataTech EV - kolhapur
near shahu market [ vehicle:Name ]
Voltage : 400 price: 500

Booked For - 24/02/2024

Fi -17:00:00 To 20:00:00 2
.ﬁru‘:nrgunt:SOO ° [ Vehicle Number ]

Vehicle Details
TATA Nexon - MHO9FX0394

2024-02-24 16:43:20 SUBMIT
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Fig.:Add Vehical
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Vehicles

1838
Access 125

Mh51a1244
Jupiter

MH51aa2039
burgman

1234567890
TVS

mh09ek2345
Nano

Fig.:

User Vehical Info.

Working :

1.

User Interaction : Enables seamless communication via
text, voice, or mobile applications using NLP.
Query Processing : Analyzes user queries to retrieve
relevant information from the library database.
Task Automation : Automates tasks like book searches,
reservations, overdue reminders, and renewals.
book

preferences and

Personalization Provides tailored
recommendations based on user
borrowing history.

Scalability : Supports multiple users and integrates with
diverse library management systems.

Continuous Learning : Improves responses over time
through machine learning and user feedback.

Analytics and Reporting Generates insights on

resource usage and library operations for administrators

Future Scope :

The future scope of an EV charging station locator

application includes expanding to support more advanced

features such as real-time charging status updates,
reservations for charging spots, and integration with
payment systems for seamless billing. Additionally, as

EV adoption grows, the app could incorporate smart route

planning based on battery levels, user preferences, and

charging station availability, as well as integrate with
vehicle systems for automatic charging notifications and
optimizations.

Conclusion :

In conclusion, an EV charging station locator application

plays a crucial role in supporting the growing adoption of

electric vehicles by providing users with easy access to
accurate, real-time information about nearby charging
stations. By offering features like station search, filtering,
route planning, and user reviews, it enhances the EV
driving experience, ensuring convenience, efficiency, and
peace of mind for drivers. As the infrastructure for
electric vehicles continues to expand, such applications
will evolve to include advanced features like reservations,
smart route planning, and seamless payment integration,
further driving the transition to sustainable transportation.

REFERENCES :

1. Google Maps API - Used for integrating maps,
geolocation, and navigation features in the app,
helping users locate charging stations.

Google Maps API

2. Tesla Supercharger API - Provides data specific to
Tesla Supercharger stations, including location and
availability.

Tesla APl Documentation

3. EVgo - A major public charging network in the U.S.,
which may provide APIs or data feeds about their
charging stations for integration into the app.

EVgo

4. Tata Motors Website — Using Tata motors website

to collected information

@tatamotors
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