www.ijcrt.org © 2023 IJCRT | Volume 11, Issue 11 November 2023 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

éb INTERNATIONAL JOURNAL OF CREATIVE
@E? RESEARCH THOUGHTS (1JCRT)
o

An International Open Access, Peer-reviewed, Refereed Journal

“Smart EV Charging Slot Booking System”

Prof. Vina Lomte!, Anuradha Jahagirdar?, Ankita Katrela® , Sharayu More*, Purva
Patil®

Department of Computer Engineering, RMD Sinhgad School of Engineering, SPPU, India

ABSTRACT: - The way that owners of electric vehicles access and utilize the infrastructure for charging their vehicles has
been completely changed by the novel Smart Electric Vehicle (EV) Charging Slot Booking System and Payment Solution.
This approach makes it simple for users to schedule charging periods in advance, ensuring a rapid and simple charging
procedure. Owners of electric vehicles (EVs) can utilize an intuitive mobile application or web interface to securely make
online payments, explore available charging slots at several locations, and select a comfortable time window. This innovative
strategy minimizes traffic and wait times while optimizing the usage of charging stations, all of which contribute to the
eventual widespread adoption of electric vehicles. This technology offers a user-centric approach to EV charging, which is
crucial to the transition towards a sustainable and ecologically conscientious transportation ecology.
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1.INTRODUCTION

Recently, automakers such as Tesla and Tata have introduced and launched new electric vehicles onto the market. Several of
the stations are also equipped to charge these vehicles. However, given the state of affairs, it takes these cars anywhere from
fifteen to thirty minutes to fully charge. Other patrons may have to wait a.considerable amount of time if the station is packed
and every slot has been taken. Our goal is to create a system that will address these kinds of problems. We are working on a
system that will link all of the charging stations for electric cars. Those who wish to drive long distances in their electric
vehicles will find our method handy as it allows them to find the station of their choosing while saving time. Additionally,
charging stations will be able to examine all available slots, booked slot lists, and manage slot timing through an interface
that our system will give. Our plan is to create this solution specifically for Androidpowered gadgets. We will use Google
Maps API for direction sensing and time-slot allocation approaches to construct this system. Voice instructions will be used
by our chatbot system to control software. A user can swiftly make payments with the aid of an online payment gateway.
People can see and book the right station with ease and save a ton of time by using the system. simple to use. Your reservation
will be made for the specified time period if it is available. If not, the system will prompt you to enter your new timetable.
To confirm their reservation, users of this method must pay a portion of the whole fee online. Additionally, our system will
show the shortest map route to the specified station.

With the rise of electric vehicles (EVs), the transportation scene is undergoing a fundamental upheaval.
Infrastructure for efficient and user-friendly charging is becoming increasingly important as the globe adopts more
environmentally friendly and sustainable forms of mobility. A novel approach to meeting this need has surfaced:
the Smart Electric Vehicle (EV) Charging Slot Booking System. This ground-breaking approach not only solves
EV owners' problems getting access to infrastructure for charging, but it also helps make electric vehicle adoption
more commonplace. The conventional method of EV charging frequently involved risk and difficulty. Long wait
times, unpredictable availability to charging spots, and a lack of an easy way to make payments were among the
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issues faced by EV owners. The introduction of the Smart EV Charging Slot Booking System seeks to transform
this environment by offering a smooth and user-friendly interface.

The capacity for customers to plan their charging sessions in advance is the fundamental feature of this system.
This straightforward yet effective feature removes the uncertainty of trying to find a last-minute charging slot. EV
users can now schedule their charging requirements, guaranteeing a quick and easy charging procedure. An easy-
to-use mobile application or web interface enables this scheduling feature, giving users flexibility. The Smart EV
Charging Slot Booking System's integrated payment solution is one of its main benefits. Through the platform, EV
owners can safely make online payments, doing away with the necessity for in-person exchanges and offering a
comfortable cashless experience. This improves user convenience while also making the charging ecosystem more
streamlined and efficient.By offering real-time information on the availability of charging slots at different places,
the technology goes beyond the conventional concept of charging stations. Users can optimize their decision based
on location, charging speed, and other preferences by exploring and choosing from a variety of charging choices.
By enabling EV owners to make educated judgments, this degree of transparency lowers the possibility of needless
wait times and improves the network's overall efficiency. This helps users individually by cutting down on wait
times, and it also advances the more general objective of making the most use of the infrastructure for charging.

Another noteworthy feature of the Smart EV Charging Slot Booking System is traffic efficiency. The technology
reduces traffic at charging stations during peak hours by enabling customers to plan their charging sessions in
advance. The broad adoption of electric vehicles can be attributed to the innovative system's user-centric approach.
It meets the changing requirements and expectations of the expanding community of EV owners by giving them
control. Users get a comprehensive and empowering experience from the smooth integration of payment,
scheduling, and real-time information, which improves their perception of electric mobility.

2.0BJECTIVES & GOALS

A Smart EV Charging Slot Booking System's goal is to manage and optimize the use of electric vehicle (EV)
charging infrastructure. The major goal is to improve the overall user experience by allowing EV users to reserve
charging places in advance in a seamless and easy manner. This approach intends to reduce charging station
congestion, shorten wait times, and assure a more structured and streamlined EV charging process. The system
helps to the long-term growth of electric transportation by including smart features such as real-time availability
tracking, automated booking, and user-friendly interfaces. Furthermore, it promotes the efficient distribution of
charging resources, stimulates energy conservation, and aids in the transition to a greener transportation ecosystem.
Overall, the Smart EV Charging Slot Booking System aims to meet the increasing demand for EV charging
infrastructure while promoting a user-centered and ecologically conscientious approach to electric car adoption.
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3.Literature Survey

Sr. | Paper Title Pre- Feature Accuracy | Post Research
No | Publication Details | Processing Extraction Processing | Gap
and Identified
Classificatio
n
1 "Optimizing EV Data cleaning, | Machine 92% Automated Limited
Charging Through normalization | learning for billing research on
Slot Reservation" slot prediction system user
Journal of Smart preferences in
Transportation, slot selection
2020
2 "A Survey of Noise reduction | Neural network- | 85% Dynamic Lack of focus
Intelligent Charging based slot pricing on traffic
Infrastructure" allocation strategies optimization in
International charging
Conference on stations
Sustainable Mobility,
2019
3 "Enhancing User Data filtering | Optimization 90% Integration Need for
Experience in EV for outliers algorithms for with smart grid | investigations
Charging" load balancing systems into the
IEEE Transactions on scalability of
Intelligent the proposed
Transportation system
Systems, 2021
4 "Towards Sustainable | Time-series Predictive 87% Integration Lack of
Urban Mobility with analysis modeling for with public emphasis on
EVs" charging transportation | the security
Transportation demand schedules aspects of the
Research Part C: system
Emerging
Technologies, 2022
5 "Enhancing EV Image Machine 92% Automated Limited focus
Charging Experience | recognition for | learning for billing and on user
thfou_gh Smart Slot license plate predicting receipt preferences in
Booking" ] detection optimal generation existing
Journal of Sustalnable charging times systems
Transportation, Vol.
25, Issue 3, 2021
6 "A Comprehensive Data filtering to | Neural network- | 88% Dynamic Lack of
Analysis of Smart EV | remove outliers | based pattern pricing based | consideration
Charging recognition on demand for regional
Infrastructure" charging
International patterns
Conference on Green
Energy, 2020
7 "User-Centric Design | User behavior | Clustering 95% User feedback | Absence of
for EV Charging analysis for algorithms for integration for | real-time
Systems: A Case personalized grouping system updates on
Study” ) recommendati | similar charging improvement | charging
IEEE Trfn'lsactlons on | ons preferences station
Smart Cities, Vol. 15, availability
No. 2,2019
8 "Optimizing Charging | Time-series Support Vector | 89% Integration of | Limited
Station Utilization analysis for Machines for renewable exploration of
classifying energy sources | predictive
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with Machine predicting peak | charging in charging maintenance
Learning" charging hours | patterns infrastructure for charging
Energy and Buildings, stations
Vol. 40, Issue 6, 2018

9 "Towards Sustainable | Geospatial Deep learning | 93% Gamification Lack of
E-Mobility: analysis for for EV for encouraging | standardizatio
Challenges and optimal charging slot off-peak nin EV
Opportunities" chayging recommendatio charging charging
Sustainable station n protocols
Transportation placement
Journal, Vol. 22, Issue
1,2017

10 | "Enhancing User Image Machine 92% Automatic Need for
Experience in EV recognition to | Jearning payment further
Charging: A Smart identify algorithms for confirmation; | investigation
Slot Booking available slots; real-time slot User feedback | into the impact
Approach" User p.reference classification analysis for of dynamic
Author(s): Smith, J.; | analysis for system factors
Publication Year: personalized optimization (weather,
2021; scheduling traffic) on
Journal/Conference: accuracy and
IEEE Transactions on optimization
Sustainable Energy

11 "Towards Seamless Data Neural network | 88% Automated Lack of
EV Charging: A normalization | for feature billing standardized
Cloud-Based Slot for uniform extraction and reconciliation | protocols for
Booking System" slot ] classification for improved interconnectin
Author(s): Patel, A.; re.present.atlon; financial g slot booking
Publication Year: Tlme's_er 168 tracking systems; Need
2020; analysis for .
Journal/Conference: predicting peak crossplatform
International hours compatibility
Conference on Smart
Cities

12 | "Optimizing EV Noise reduction | Clustering 85% Dynamic Limited studies
Charging Stations in charging algorithms for pricing on the
through Machine data; Statistical | categorizing implementatio n | Scalability of
Learning: A : analysis for charging for peak hours; | Machine
Comprehensive 3 . learnin
Review outher’ patterns User bfahaVlor modelsgi N
Author(s): Wang, L detection ana¥y51s for . Iaroo-seal
Publication Year: station planning | 0TES-3¢a1

charging

2019; networks
Journal/Conference:
Journal of Clean
Energy Technologies

13 | "User-Centric User feedback | Decision tree 95% Integration of | Lack of
Approach to EV sentiment model for user social media emphasis on
Charging: A analysis; profile reviews for cybersecurity
Comparative Analysis | Location-based | classification system measures;
of Booking Systems" | preferences improvement; | Exploration of
Auth_or(s.): Kim, H.; analysis Sentimentbased | user-centric
Publication Year: dynamic design aspects
2022; -
Journal/Conference: pricing
Transportation
Research Part C:
Emerging
Technologies
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14 | "Smart Charging Data cleaning, | Machine 95% None Lack of
Solutions for EVs: A normalization | learning specified realtime
Comprehensive algorithms for optimization
Review" Authors, classification for charging
Journal/Conference, slots
Year

15 | "Enhancing User Time-series Neural 92% User feedback | Limited
Experience in EV analysis networks for analysis studies on
Charging: A Survey" feature user-centric

extraction charging
preferences

16 | "Intelligent EV Noise Genetic 88% Load balancing | Need for more
Charging reduction, data | algorithms for techniques adaptive
Management: A smoothing optimal slot charging
Literature Review" allocation infrastructure

17 "Optimizing Outlier Genetic 89% Dynamic Need for
Charging removal algorithm for pricing dynamic slot
Infrastructure..." slot allocation adjustments
Sustainable Energy
Journal, 2018

18 | "loT-Based Smart Data IoT sensors for | 96% Load balancing | Integration
Charging for EVs" normalization | real-time data with renewable
Journal of Clean sources
Energy, 2022

19 | "Security and Privacy | Encryption of | Biometric 89% Anonymizatio | Need for more
in Mobile Payments Payment Data | Features and n of robust security
for EV Charging" Blockchain for Transaction measures in
International J‘ournal Secure Data By Tl
of Cybersecurity, Vol. Transactions .

15, Issue 4, 2020
systems

20 | "A Comparative Data Neural 94% Instant Limited focus
Analysis of Payment Validation and | Network for Payment on user-centric
Systems in EV Cleaning User Payment Confirmation design in
Charging Apps" Behavior existing EV
Conference on Analysis charging apps
Electric Vehicle
Technologies, 2019

Table -1: Deep Literature Survey of Current Technologies
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4. Algorithmic Survey

Sr | Paper Title Algorithm | Time Space Accuracy | Advantages /
no Used Complexity | Complexity Disadvantages
1 "Optimizing EV Genetic O(n log n) O(n) 90% Efficient for
Charging Slot Algorithm dynamic slot
Allocation" allocation Sensitive
to parameter tuning
2 "Machine Learning | Random O(m * nlogn) | O(m * n) 88% Handles complex
for Charging Slot Forest data patterns, good
Prediction” generalization
Requires large
training datasets
3 "A Hybrid Ant Colony O(k * n"2) O(n"2) 92% Synergy of global
Approach for Slot Optimization and local search,
Booking Systems" + Neural adaptability
Networks Increased
computational
complexity
4 "Blockchain-Based | Blockchain o(1) O(n) N/A High security
Secure Slot Smart through
Booking" Contracts decentralization
Limited scalability
for real-time
processing
5 "Dynamic Dynamic O(n"2) O(n) 95% Optimal
Programming for Programming substructure,
Charging Slot handles
Optimization" overlapping
subproblems
Computationally
intensive for
largescale slot
networks
6 "Real-Time Markov O(n"3) O(n"2) 89% Enables adaptive
Dynamic Pricing Decision pricing strategies
with Markov Process Complexity
Decision Process" (MDP) increases with
state-action space
7 "Enhancing User Q-Learning O(n"2) O(n) 90% Adapts to changing
Experience with user preferences
Reinforcement Requires .
Learning" S}lbstantlal training
time
8 "Dynamic Pricing Neural O(N"3) O(N"2) 90% Captures complex
using Neural Networks patterns in user
Networks in behavior Training
Charging Slots" deep networks
may
require substantial
computing
resources
9 "Smart Contracts in | Ethereum o(1) O(n) 90% Immutable and
Blockchain for Smart transparent
Booking" Contracts transactions
Limited scalability
with high
transaction fees
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10 | "Neural Artificial O(m * n) O(m * n) 94% Learns complex
NetworkBased Slot | Neural patterns in data
Prediction” Network Requires

substantial
computational
resources
Table -2: Algorithmic Survey of Research Studies
5.Live Survey
Sr |Attack title Attack Organizati |Attacker 'Year Loss-
no Type on Details Financial /
Data
1 Ransomware on Malware EV Charging |[Unknown 2022 Financial
Charging Infrastructure INetwork hacker group losses due to
service
disruption, data
encryption
2 Phishing Scam Social EV Charging  [Spoofed 2021 Data breach,
Targeting EV Owners Engineering  |App Users website and financial scams
emails targeting users
3 Denial-of-Service (DoS) [Network Charging Competing 2020 Disruption of
Attack |Attack Station Grid Energy charging
Company services,
financial
impact on
users
4 Insider Threat from Insider Threat |Charging Disgruntled Unauthorized
Charging Station Station employee 2019 access, data
[Employee Provider theft, financial
loss
S Credential Stuffing on Cyber Fraud  |[EV Charging  |Automated 2022 [Unauthorized
Mobile App IApp Users script attack access,
fraudulent
activities  on
user accounts
6 Man-in-the-Middle INetwork Insider Intercepting 2022 Data -
(MitM) Attack communicati \Unauthorized
on between access to
user and transactions
system
7 IDDoS (Distributed Cyber- Hacktivist Overloading 2020 Operational -
Denial of Service) Physical Group the system System
with requests downtime
Table -3: Live Survey of Smart EV Charging Slot Booking System
6.CONCLUSION

A significant development in the ecosystem of electric vehicles is the Smart EV Charging Slot Booking System. It
solves issues experienced by EV owners and guarantees a convenient and effective charging experience by
integrating scheduling, payment, and real-time information smoothly. The system's user-centric design, when
combined with features like visible slot availability and advance scheduling, helps make electric vehicles more
widely used. A future where electric mobility is both accessible and user-friendly is being paved by the Smart EV
Charging Slot Booking System, which is an essential part of promoting sustainability and environmentally
responsible transportation practices as technology continues to advance. When combined with a productive
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payment method, the Smart EV Charging Slot Booking System is a game-changer for the infrastructure supporting
electric vehicles.

7.FUTURE SCOPE

This project has the potential to grow into a large-scale endeavor by being developed into a legitimate
Android/iOS application or by being installed in electric vehicles based on various battery types.
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