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Electric vehicles (EVs) are rapidly gaining popularity, yet limited charging infrastructure hinders widespread
adoption. This project presents a real-time web application that enables users to locate nearby EV charging
stations efficiently using Django, Leaflet.js, and OpenStreetMap. Featuring user and admin modules,
geolocation services, route optimization, and a feedback system, the platform provides an intuitive interface
for easy navigation and station management. Performance testing demonstrates fast response times and
reliable accuracy. By addressing range anxiety and supporting infrastructure accessibility, the EV Recharge
Station Finder contributes to advancing sustainable transportation and smart city initiatives.

l. INTRODUCTION

Electric vehicles (EVs) are becoming an essential component of sustainable transportation, offering significant
benefits such as reduced greenhouse gas emissions and decreased dependence on fossil fuels. Despite their
growing popularity, one of the major challenges hindering widespread EV adoption is the limited availability and
accessibility of charging infrastructure. Range anxiety—the fear of running out of battery without access to a
charging station—remains a critical barrier for many potential EV users.

. METHODOLOGY

The architecture is divided into five major modules:

User Interface Layer: Developed using HTML5, CSS3, Bootstrap, and JavaScript, this layer ensures a responsive and clean user
experience across all devices. It allows users to register, log in, view maps, search for nearby stations, and submit feedback.

1. Backend and API Layer: Django handles all backend logic, including user session management, route processing,
geospatial queries, and feedback handling. The backend also serves RESTful APIs that return JSON responses for frontend AJAX
requests.

2. Database Layer: The SQLite database stores user credentials, station metadata (location, type, availability), feedback, and
administrative logs. It is optimized for quick read/write operations and supports future migration to larger systems like PostgreSQL.

3. Map Integration Layer: Leaflet.js is used to render interactive maps. Custom markers represent charging stations, and
geolocation APIs fetch the user’s real-time coordinates. Route planning is supported using third-party Leaflet routing plugins.

4, Admin Module: An admin dashboard provides privileged users with tools to manage station data, monitor user activity, and
visualize system usage statistics.

Data Flow

When a user accesses the platform, the browser requests location access. The user’s coordinates are then sent to the server using AJAX.
The backend computes nearby stations using a distance filter algorithm (e.g., Haversine formula) and returns the results to the frontend,
which plots them on the map. Users can click markers to view details, get navigation directions, and provide reviews.

This modular, data-driven methodology ensures the application remains scalable, secure, and responsive while addressing the core
problem of EV charging station discoverability.

JETIRGX06120 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] 629


http://www.jetir.org/

© 2025 JETIR July 2025, Volume 12, Issue 7 www.jetir.org (ISSN-2349-5162)

11, PERFORMANCE

The performance of the EV Recharge Station Finder system was evaluated across multiple dimensions, including responsiveness,
accuracy, scalability, and user experience. Testing was conducted using both simulated and real-world user inputs to assess how
effectively the system performs under different conditions.

1. Response Time and Efficiency

The system demonstrated high responsiveness, with the average station lookup query completing within 1-1.5 seconds under standard
internet conditions. The use of AJAX enabled asynchronous data retrieval, reducing page reloads and improving the overall interactivity
of the application. Route generation to selected EV stations was completed in under 2 seconds on average, providing near-instantaneous
navigation feedback.

2. Accuracy of Geolocation and Station Mapping

The geolocation module, powered by browser-based APIs, achieved an average positional accuracy of approximately 8-10 meters,
sufficient for urban navigation. The integration with OpenStreetMap and Leaflet.js ensured precise mapping of station markers, allowing
users to identify and interact with EV stations on an intuitive, zoomable interface.

3. Load Handling and Scalability

The backend, built using Django and SQL.ite, handled concurrent requests effectively in a controlled environment. Load testing with
100 simulated users showed stable performance, with minimal query failures or slowdowns. The system architecture is designed to scale
further by migrating to more robust databases like PostgreSQL and deploying on cloud platforms.

4. User Experience and Feedback

User testing indicated a high level of satisfaction with system performance. Participants praised the intuitive interface, rapid search
results, and ease of navigating to nearby EV stations. The feedback module functioned reliably, allowing users to rate stations and report
issues, which were promptly visible to administrators.

V. INTEGRATION WITH EMERGING TECHNOLOGIES

1. Internet of Things (1oT)

By connecting EV charging stations to loT-enabled sensors, the application can receive real-time data on station occupancy, energy
output, hardware health, and queue length. This integration allows users to check live station availability, reducing unnecessary detours
and wait times.

2. Artificial Intelligence (Al) & Machine Learning (ML)

Al can enhance route optimization by learning user behavior and recommending stations based on historical usage, traffic data, and
battery health. ML models can also be trained to forecast station demand based on time of day, holidays, and weather conditions,
improving planning for both users and station operators.

3. Cloud Computing

Hosting the application on scalable cloud platforms like AWS or Google Cloud allows for better performance under high loads. Cloud-
based databases and content delivery networks (CDNs) improve access speed and data security across regions.

Blockchain

For secure and transparent transactions, blockchain can be integrated to manage payments and station usage logs. Smart contracts
could automate billing between users and multiple station providers.

4. Mobile and Edge Computing

A mobile app version with offline caching and edge processing capabilities would make the system faster and more accessible in
remote areas with poor connectivity.

These integrations will elevate the system from a basic locator tool to an intelligent, real-time decision-support platform for the future
of electric mobility.

V. ETHICS

1. Data Privacy and Security

The system collects user location data to provide accurate results for nearby EV charging stations. This data is highly sensitive and must
be handled with strict privacy protocols. All geolocation information is used only for session-based recommendations and is not stored
permanently without user consent. Login credentials and user profiles are encrypted and stored securely to prevent unauthorized access
Oor misuse.
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2. Transparency and Consent

Users are informed about how their data will be used through clear privacy policies and consent prompts, especially when accessing
geolocation services. The application ensures that users retain control over what personal information they share and can opt out of
certain features.

3. Accessibility and Digital Inclusion

To prevent digital discrimination, the system is designed to be accessible on low-bandwidth networks and a wide range of devices.
Features like a lightweight interface and multi-language support in future versions will promote inclusivity, especially for users in rural
or underserved areas.

4. Environmental Ethics
The platform supports eco-friendly transportation, aligning with global sustainability goals. By promoting EV usage, the system
contributes to reduced emissions and cleaner urban environments, which is an ethical imperative in the face of climate change.

5. Avoiding Bias
The application does not favor any specific charging station brand or provider, ensuring a neutral and fair experience for users.

V1.  APPLICATIONS

The EV Recharge Station Finder is a versatile and impactful platform designed to serve a wide spectrum of users in the
electric mobility ecosystem. Its primary application is to bridge the gap between EV users and available charging
infrastructure, promoting a more sustainable and efficient transportation network. Below are the key application areas:

1. EV Owners and Drivers

The most direct beneficiaries are everyday electric vehicle users who rely on real-time location services to identify the
nearest operational charging stations. The application significantly reduces range anxiety, helps users plan trips more
efficiently, and ensures a smooth driving experience even in unfamiliar areas.

2. Urban and Smart City Planners

City planners and municipal authorities can use data generated by the platform—such as usage frequency, peak hours, and
geographic gaps in station coverage—to make data-driven decisions about where to install new EV charging points. This
supports strategic infrastructure development aligned with urban sustainability goals.

3. Charging Station Operators

4. Operators benefit from the administrative dashboard, which allows them to manage station availability,
maintenance status, and user feedback. This helps streamline operations, improve service quality, and ensure
stations remain functional and user-friendly.

5. Environmental Organizations and Policymakers

Government bodies and environmental advocacy groups can leverage the platform to promote electric mobility, assess the
effectiveness of EV policies, and monitor adoption trends. This contributes to national and global efforts to reduce
greenhouse gas emissions.

VII. FUTURE DIRECTIONS

While the EV Recharge Station Finder successfully addresses key challenges in locating and accessing EV charging infrastructure, there
remains significant potential for enhancement through the integration of advanced technologies and extended functionalities. Future
development directions aim to make the platform more intelligent, scalable, and user-centric, aligned with the evolving landscape of
electric mobility.

1. Integration with Real-Time Traffic and Occupancy Data

A major future enhancement involves integrating real-time traffic data and station occupancy status. This would enable dynamic route
optimization that factors in traffic congestion and charger availability, helping users save time and avoid occupied or out-of- service
stations. 10T sensors installed at stations can push live updates to the platform, providing users with more reliable navigation and better
decision-making.

JETIRGX06120 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 631


http://www.jetir.org/

© 2025 JETIR July 2025, Volume 12, Issue 7 www.jetir.org (ISSN-2349-5162)

2. Mobile Application with Push Notifications

Developing a mobile app version will improve accessibility and user engagement. Features such as push notifications can alert users
about nearby available stations, estimated queue times, or charger maintenance alerts. The mobile app could also support offline map
caching for use in low-connectivity areas.

3. Al-Powered Recommendation Engine

Machine learning models can be incorporated to analyze user travel patterns, preferences, and usage history. This data can be used to
provide personalized station recommendations and predictive insights, such as when and where a user is likely to need a recharge. Al
can also forecast demand surges, enabling better infrastructure planning.

4, Payment Gateway and Reservation System

A built-in payment system will allow users to reserve a charging slot and pay directly through the platform, reducing wait times and
ensuring fair usage. Integration with UPI, credit/debit cards, or EV-specific digital wallets will enhance user convenience and
monetization opportunities for station operators.

5. Cross-Platform and Multi-Language Support
Expanding the platform’s compatibility with different operating systems (Android, iOS, Windows) and incorporating regional language
support will broaden its reach, especially in multilingual and rural regions of India.

6. Environmental Impact Analytics

Future versions could include dashboards that estimate CO: savings based on EV usage trends and platform adoption. This would help
users and policymakers quantify the positive environmental contributions of shifting to electric vehicles.

These future directions position the system as a powerful foundation for building intelligent, inclusive, and sustainable transportation
ecosystems.

VIII. RESULTS

The development and testing of the EV Recharge Station Finder yielded promising results, demonstrating the system’s effectiveness,
usability, and performance in realistic scenarios.

A. Functionality and Usability

The application successfully enabled users to locate nearby EV charging stations using real-time geolocation data integrated with
OpenStreetMap and Leaflet.js. Users could easily input their current location or allow the system to detect it automatically via browser-
based geolocation APIs. The interactive map displayed stations with custom markers, providing detailed information such as station
name, charger type, number of available ports, and user reviews.Usability testing was conducted with a group of 20 participants,
including EV owners and non-expert users, to evaluate navigation ease and satisfaction. Over 90% of participants reported the interface
to be intuitive, with clear instructions and minimal learning curve. The feedback module allowed users to submit reviews and report
issues, which administrators could monitor and address promptly.

B. Performance Evaluation

The system demonstrated efficient server response times, with station lookup queries and route generation completing within an average
of 1.2 seconds under moderate load conditions. The asynchronous AJAX calls ensured smooth map interaction without page reloads,
enhancing the user experience. Database operations for station management and user authentication performed reliably, supporting
concurrent access without noticeable latency.

C. Accuracy and Reliability

Geolocation accuracy was validated by comparing reported user locations against GPS coordinates, with an average error margin below
10 meters—adequate for urban navigation purposes. The routing algorithm successfully generated optimal paths using open- source
routing services, taking into account shortest distance between user location and charging station.

Outcome of proposed system
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IX. CONCLUSION

The EV Recharge Station Finder project addresses a critical challenge in the widespread adoption of electric vehicles: the
accessibility and availability of charging infrastructure. By leveraging robust web technologies such as Django, Leaflet.js,
and OpenStreetMap, the system provides an intuitive, real-time platform that connects EV users to nearby charging stations
efficiently and reliably. This solution significantly mitigates range anxiety—a major barrier to EV acceptance—by enabling
users to locate, navigate to, and review charging stations with ease.

The modular design, incorporating user authentication, administrative control, interactive mapping, and feedback
mechanisms, ensures scalability and ease of management for both users and operators. Performance testing demonstrates
quick response times and a smooth user experience, essential for real-world applications where timely information is critical.
Moreover, by integrating geolocation and route optimization features, the platform enhances the practical usability of EV
charging networks in both urban and suburban contexts.

Beyond immediate usability, this platform has the potential to serve as a foundational tool for smart city initiatives and
sustainable transport planning. Data collected through the system can inform infrastructure development strategies and
support policy-making aimed at accelerating green mobility adoption. Additionally, future integration with emerging
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technologies such as Al-based recommendation engines, real-time traffic data, and payment gateways will further empower
users and stakeholders.

In conclusion, the EV Recharge Station Finder project exemplifies how technology can bridge gaps in the EV ecosystem,
supporting environmental sustainability, enhancing user convenience, and fostering a smarter, more connected
transportation infrastructure. Its continued development and expansion will contribute meaningfully to the global transition
towards cleaner, efficient, and user-friendly electric mobility.
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