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Abstract : Vehicles that are more environmentally friendly are becoming more and more common: electric
automobiles, or EVs. However, one of the most significant problems faced by EV users is the accessibility and
availability of charging infrastructure. We outline the planning and implementation of an application for
locating EV charging stations in this paper. The application provides full information including connection type,
availability, and pricing in addition to displaying the locations of nearby charging stations using the Google
Maps API. Additionally, users have the option to filter charging stations according on their preferences and
report any faults or out-of-service stations. User testing was done to evaluate the app's effectiveness and
usability. The outcomes showed how simple, accurate, and timely the app was in giving information about
charging outlets. The app may help solve the issue of charging station availability and improve the whole
experience of owning an EV.
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1.Introduction

The adoption of Electric Vehicles (EVs) has been steadily increasing worldwide, driven by factors such as
environmental concerns, government incentives, technological advancements, and shifting consumer
preferences. As the demand for EVs rises, the need for adequate charging infrastructure becomes paramount to
support the widespread adoption and use of electric vehicles. Electric vehicle charging stations play a crucial
role in enabling EV owners to conveniently charge their vehicles, extending the range of electric mobility, and
reducing reliance on traditional fossil fuel vehicles.

The advent of Electric Vehicles (EVs) marks a significant shift in the automotive industry, driven by the
imperative to reduce carbon emissions and mitigate the impacts of climate change. As the global transition
towards sustainable transportation gains momentum, the establishment of Electric Vehicle Charging Stations
(EVCS) plays a pivotal role in supporting the widespread adoption of EVs. These charging stations serve as
crucial infrastructure, enabling EV owners to recharge their vehicles conveniently and reliably, thereby
alleviating concerns about range anxiety and facilitating long-distance travel.

In India, sales of emerging sectors are surging, such electric vehicles (EVs). Nonetheless, there are still not
enough electric charging stations available, which presents problems for consumers in terms of time and cost
effectiveness. The problem is not limited to finding charging stations; the duration of EV charging adds to the
annoyance. A slot booking mechanism is thus necessary for effective EV charging in order to solve this. Due to
delayed registrations, the increasing number of charging stations is becoming less visible on virtual maps as the
electric car industry grows in India. This makes it more difficult for consumers to locate charging outlets online.
An app designed specifically for EV owners to find and control charging stations is an electric vehicle (EV)
charging station app. The app provides information about locations, charging speeds, charging station
availability, and fees. There is no need for cash or credit card transactions at the charging station because users
can quickly find the closest charging station and pay for it using the app. The software may also track the user's
car's charging history, allowing them to keep an eye on consumption and costs. Improving the ease and
effectiveness of the charging procedure for EV owners is the main goal of the EV charging station app. The
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project involves creating and designing an application that uses the user's location to find charging outlets in the
area. Users may go straight to nearest electric car charging stations by using the app, which lists all of them.
Notably, the software makes it easier for users to schedule timeslots for charging electric vehicles during their
chosen time slots, taking into account the kind of vehicle and charging connection. Owners of electric vehicles
stand to benefit greatly from this feature in terms of time savings.

2. Literature Review

The increasing popularity of electric cars (EVs) highlights the critical need for an effective infrastructure for
charging EVs. An essential tool for addressing range anxiety and facilitating easy access to charging stations is
the Online Electric Vehicle Charging Station Finder. This literature review demonstrates how these platforms
are changing, with an emphasis on user experience, technological integration, and how React and Google API
may improve these apps.

2.1.User Experience and Accessibility:

Recent research emphasizes how crucial it is for EV charging station finders to have an easy-to-use interface.
The user experience is greatly improved by platforms that offer real-time information about charger kinds,
station availability, and user reviews. The integration of React, a well-known JavaScript package, has proven
crucial in creating dynamic and responsive user interfaces that guarantee a smooth user experience.

2.2.Technological Integration with Google API:

To fully utilize geolocation services, it is customary to incorporate Google API into EV charging station finders.
Developers are able to provide location-based services, route planning, and accurate mapping of charging
stations by utilizing the Google Maps API. React is a declarative and component-based toolkit that enhances
user interface design by making it easier to create interactive and modular user interface components.

2.3.Community-driven Platforms:

Studies show that community-driven systems, where users actively contribute to updating information on
charging stations, are becoming more and more popular. This method not only guarantees accuracy in real time
but also encourages EV users to interact with one another as a community. React is the perfect option for
creating collaborative features in these kinds of systems because of its component reusability and ease of
maintenance.

2.4.Data Security and Privacy Concerns:

The significance of strong security measures is emphasized in this research as internet platforms collect and
present sensitive location data. In order to solve privacy problems, SSL/TLS protocols, secure APIs, and user
authentication procedures are essential. React's emphasis on virtual DOM and one-way data flow facilitates the
creation of safe and effective apps.

2.5.Sustainability Integration:

Integrating sustainability data into charging station finders is a new development in this industry. This contains
information on each charging station's energy source, carbon footprint, and environmentally friendly programs.
The effective management of state by React facilitates the dynamic depiction of such developing data.

3.Methodology
3.1.Working

Geolocation services and database queries are used in conjunction to operate an electric vehicle charging port
finder. The platform uses React components in conjunction with the Google Maps API to detect the user's
current position when they access the application. It then does a database query to retrieve data about nearby
charging stations, including their availability and other details. Users may select an appropriate charging station
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according to their preferences since the React-based frontend dynamically presents this information in an
intuitive Ul. A complete and engaging experience for electric vehicle users is ensured by the application's
frequent inclusion of features including route planning, real-time updates, and user reviews. Users can traverse
the expanding network of electric car charging stations on a responsive, effective, and aesthetically pleasing
platform thanks in large part to the integration of React and Google API.

3.1.1. Integration of Mapping Services:

Users may get interactive visual representations of charging station locations through the app's seamless
integration with mapping services, such as Google Maps API. This feature improves accessibility and
convenience by making it simple for users to locate local charging infrastructure and adjust their journey
accordingly.

3.1.2. Real-time Data Retrieval:

The application guarantees that users receive the most recent information on the availability and status of
charging infrastructure by integrating real-time data retrieval from charging station databases. The user's trust
and dependability in locating appropriate charging stations for their electric vehicles are increased by this
dynamic data retrieval system.

3.1.3: Modular Component based Architecture:

By utilizing React's modular architecture based on components, the application arranges its user interface
elements into manageable and reusable components. This methodology not only simplifies the process of
creation and upkeep but also promotes scalability and extensibility, enabling the smooth assimilation of new
feature.

3.1.4: Dynamic Updates with State Management:

The application can dynamically change search results in real-time based on user input and preferences thanks
to React's robust stat data management features. By refining their search parameters and seeing updated results
instantaneously, users may get a tailored and dynamic user experience without requiring page reloads or manual
refreshes.

3.1.5: Optimized Navigation and Search: The app provides users with simple and smooth navigating through
search results, specific charging station data, and settings/preferences by utilizing React Router for screen
navigation. Furthermore, the incorporation of geographical search algorithms augments the efficacy of search
operations by permitting users to expeditiously ascertain the closest charging stations predicated on their present
position or designated destination, thus optimizing the user experience in its entirety.
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3.2. Algorithm
3.2.1 Deep Learning Based Algorithm
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a. RNN( Recurrent Neural Network)
Time Series Forecasting for Station Availability Prediction

RNNSs can analyze historical data on station availability, usage patterns, and environmental factors (e.g. weather
conditions,time of the day etc.) to forecast future station availability. This information can help users plan their

charging stops more effectively.

Recurrent Neural Network
3.2.2 Analysis based on previously used algorithms

In various surveys EV drivers said that they are can pay more if asked at the the ev station to access to fast
charging options and also to the digital platform but it should be easy to use and convienent to use also the
notion that arised is that this is only a temporary sentiment of the people because when we asked them to name
the most important criteria to choose a public charging then they choose the right digital platform,this was in
fact the most important consideration for them.To solve this earlier most digital platforms were based on Cnn
algorithm but here we have used Rnn algorithm to increase the efficiency of the platform.

4. Result
4.1 Memory Handling

When we use Rnn algorithm it has memory cells (such as GRU or LSTM units) that can store and use
information from previous inputs to make predictions for the present.Whereas whenwe use Cnn algorithm it
does not automatically retain a recollection of previous inputs; instead, each input is handled separately which
hampers the efficiency of the digital platform.
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Fuel Stations
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Fig.1- Figure depicting increase in no. of Charging Scheduling at different locations when digital platform
is based on Rnn algorithm.
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4.2. Application Efficiency

The platform based on Rnn algorithm is more effective for jobs requiring sequential data processing, time-series
forecasting, and route optimization, such as route planning based on historical data and station availability
prediction. They are appropriate for tasks like route optimization and user behavior prediction since they are
specifically made to handle sequential data and capture long-term dependencies this increases the customer
feedback by using a platform that is based on Rnn,wherease in Cnn no inherently designed for sequential data
processing tasks which hampers the customer feedback and and customer reliablity on a particular platform.

The following bar graph shows the increase of number of points compare to rnn

Easeof use

conveniently located next to my
iterniary

Ease of payment

Less waiting time M Points given by the customer
based on Cnn Algorithm

Fast Customer Service ® Points given by the customer
based on Rnn Algorithm
Distance to final destination

Rewards

Pre booking Options

0 10 20 30 40 50 60 70

Fig 2. This figure shows the customer feedback points given to the platform .
Note: This data is taken from aggregrators/ev station provider company.
4.3. Contextual Understanding

Rnn based digital platform is good in grasping the relationships and context between successive data points,
which is important for tasks like personalized recommendations and user-based collaborative filtering wherease
in cnn based digital platform is less successful than sequential data at capturing contextual information.Rnn is
also ideal for recording sequential patterns and temporal relationships in data.

5. Conclusion

The major goal of this research project is to create an application that will help owners of electric cars (EVSs)
locate charging outlets quickly and easily. This software aims to serve as an interactive system for
administrators in addition to enhancing user experience. With the help of technologies like GPS tracking and the
Google Maps API, users can find and go to charging stations with ease, ensuring a hassle-free charging
experience. Through the usage of these technologies, the system may also yield insightful data about the
behaviors of EV users as well as charging station owners.

Beyond its immediate use, the intended usage is positioned for potential future development into a commercial
product. The prospect of incorporating additional features, such as subscription packs and "charge and chill"
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options, suggests a sound revenue-generating plan. Subscription packs can provide clients exclusive benefits or
enhanced features, resulting in a consistent flow of income.

Concurrently, the "charge and chill" feature may provide users unique experiences while charging, raising the
app's total value.

In essence, this research project aims to satisfy current electric car consumer requests while also laying the
foundation for a scalable and economically feasible solution. The proposed application is a comprehensive
solution that extends beyond a basic charging port finder by forecasting future needs and revenue streams and
offering an extensible platform that satisfies evolving electric vehicle technology requirements.
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