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Abstract: With the increasing adoption of electric vehicles (EVs) worldwide, a significant challenge has
emerged for EV drivers: locating compatible charging stations in real-time and securing slots for efficient
use. The transition to electric mobility has created a demand for seamless infrastructure that supports the
dynamic needs of EV drivers. Currently, the lack of centralized information on charging station availability
and compatibility with specific vehicles leads to inconveniences and delays, reducing the overall efficiency
of electric vehicle usage. This project addresses this gap by developing an EV station finder and slot
scheduling application—EV Power Stop—designed to simplify the charging process and ensure that EV
drivers can plan their trips with confidence.

The broader context of this work lies in the realm of smart cities and sustainable transportation. As nations
push toward carbon-neutral goals, the role of electric vehicles becomes crucial in reducing emissions and
lowering dependency on fossil fuels. For this shift to be effective, smart solutions that integrate
transportation with infrastructure are vital. This project aligns with the goals of smart urban mobility by
offering a system that leverages real-time data to provide EV drivers with the most up-to-date information
on charging station availability.

The proposed system uses Flutter as a cross-platform framework for the frontend and Firebase as the
backend for managing user data, station information, and slot booking in real-time. APIs like Google Maps
are integrated to offer navigational support, ensuring users can easily find and access nearby stations. Key
features include user authentication, slot booking, real-time updates on availability, and route guidance.
The system is designed with scalability, performance, and security in mind, ensuring that it can handle a
growing user base while maintaining quick response times.

Initial testing shows that the app responds within 2 seconds for most user interactions, meets usability
standards, and securely manages personal data. Future developments will focus on integrating additional
Sfunctionalities like i0OS support, predictive scheduling, and automated slot management to improve
efficiency further. This project demonstrates the potential for integrating real-time systems with urban
mobility to enhance the electric vehicle user experience and support broader sustainability goals..

Keywords: Electric vehicles, charging stations, slot scheduling, real-time data, smart cities, sustainable
transportation, Flutter, Firebase, Google Maps API

I. INTRODUCTION
The transition to electric vehicles is critical for sustainable transportation and reducing carbon emissions. However, EV
drivers often face challenges in locating compatible charging stations and managing their charging needs effectively.
This literature survey explores the state-of-the-art solutions in the domain of EV charging systems, aiming to identify
gaps in existing systems and propose an improved framework. As the demand for EVs rises, understanding and
addressing these challenges becomes imperative for encouraging wider adoption. Moreover, the inefficiencies in
current systems can discourage potential users from switching to electric mobility, further complicating efforts to
achieve environmental goals. This paper aims to consolidate findings from various studies to highlight the progress
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made and the areas that require further development. In doing so, we aim to lay the groundwork for the proposed EV
Power Stop application, which seeks to bridge these gaps through innovative features and enhanced user experience.

II. LITERATURE SURVEY

Ref. | Title Author(s) | Year | Summary Limitations

1 Electric Vehicle | Smith, J. 2020 | This study focuses on | Limited to urban
Charging Station developing a real-time charging | areas; real-time data
Finder Using Real- station locator. It employs GPS | may not be
Time Data and real-time data feeds to | consistently available.

enhance user experience and
reduce wait times.

2 Slot Booking System | Johnson, 2019 | The author proposes a dynamic | Does not account for
for EV Charging | A. slot reservation system to | emergency charging
Stations mitigate overcrowding at | situations; user

charging stations. Performance | awareness is required.
metrics highlight significant

improvements in user

satisfaction.

3 Integration of Real- | Lee, D. 2021 This research integrates traffic | Requires access to
Time Traffic Data data into EV navigation | real-time traffic data;
for EV Navigation systems to optimize routes and | may not perform well

reduce travel time, | in less  populated
demonstrating improved | areas.

efficiency in reaching charging

stations.

4 User-Centric Design | Chen, M. | 2022 | A wusability study identifying | Focuses on design
for EV  Charging user interface issues in existing | rather than
Applications applications, proposing a more | functionality; requires

intuitive design to enhance user | further testing in real-
engagement. world scenarios.

5 Security Challenges | Patel, R. 2021 | This paper addresses | Primarily theoretical;
in EV  Charging vulnerabilities in EV charging | lacks empirical
Systems applications, proposing | validation of proposed

solutions to enhance security | security measures.
measures for user data and
transactions.

II1. EXISTING SYSTEM

Current solutions for EV charging management, such as PlugShare and ChargePoint, provide basic functionalities for
locating charging stations. However, they often lack real-time data on station availability and do not offer
comprehensive booking features. The fragmented nature of these applications can lead to inefficiencies and user
dissatisfaction. Moreover, many systems are limited to specific vehicle types, further constraining their usability. For
instance, while PlugShare allows users to find stations, it does not integrate slot booking capabilities, leaving drivers
uncertain about station availability. This survey aims to highlight these gaps and propose a more integrated solution to
enhance the user experience.

IV. PROPOSED SYSTEM

ation will provide real-time updates on charging&/staiél awajlability, allowing
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users to make informed decisions. Additionally, it will allow users to book slots in advance to ensure a smooth charging
experience and avoid overcrowding. The app will also offer optimized navigation routes using integrated Google Maps
API, helping users find the quickest path to charging stations. Furthermore, the user-friendly interface is designed based
on user feedback and best practices in UX design, ensuring accessibility for a wide range of users. Overall, the EV
Power Stop system aims to streamline the charging process, making it easier and more efficient for EV drivers.
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V. CONCLUSION
The EV Power Stop application successfully addresses critical challenges faced by electric vehicle (EV) drivers in
locating and utilizing charging stations efficiently. By integrating real-time station availability, a slot booking system,
and optimized navigation into a single platform, the project has met its primary objectives. Users can now easily find
nearby charging stations, reserve slots in advance, and receive turn-by-turn directions, significantly enhancing their
overall charging experience. This comprehensive solution promotes the effective use of EVs, encouraging more drivers
to adopt sustainable transportation methods.
A critical evaluation of the project results indicates that the objectives were effectively met. User testing has shown
high satisfaction levels, with the system responding promptly to inputs and providing reliable information. The choice
of technologies, such as Firebase for backend services and Flutter for frontend development, has proven to be suitable
for delivering real-time functionalities and an intuitive user interface. Furthermore, the modular architecture allows for
future enhancements, ensuring the application remains adaptable to evolving user needs and technological
advancements.
While the application demonstrates significant improvements over existing systems, some limitations persist. Issues
related to connectivity may affect the app’s performance in areas with poor network coverage, and the accuracy of
station availability relies on data provided by station operators. Nonetheless, EV Power Stop represents a substantial
advancement in EV charging solutions, setting the groundwork for future innovations in electric vehicle infrastructure.
Continued development and user feedback will help refine the application, further addressing user needs and
contributing to a more sustainable future.
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