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ABSTRACT 

The need to lower carbon emissions and promote environmentally 
friendly transportation is driving the global shift to electric vehicles 
(EVs). In order to promote autonomous driving and electric vehicle 
charging for environmentally friendly transportation, this study 
investigates the intersection of artificial intelligence and the Internet 
of Things. The increasing use of electric vehicles (EVs) has 
highlighted how urgently a reliable and effective charging 
infrastructure is needed. An inventive IoT-enabled mobile EV 
charging system with a sophisticated fault prevention mechanism is 
presented in this research. This system's main objective is to use 
intelligent IoT-based solutions to improve battery management, 
increase power transfer efficiency, and enable real-time defect 
detection. The solution minimizes downtime, optimizes energy 
distribution, and guarantees predictive maintenance by integrating 
AI-driven analytics and IoT connectivity. The suggested method has 
the potential to completely transform EV charging infrastructure by 
increasing its resilience, intelligence, and adaptability. We will talk 
about it in this paper using Artificial Intelligence and the Internet of 
Things to Improve Electric Vehicle Charging. 
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INTRODUCTION 

The search for practical substitutes for internal 
combustion engines (ICEs) has accelerated in a world 
that is struggling with environmental issues and the 
depletion of fossil fuel supplies. With the goal of 
maintaining cost, dependability, and efficiency while 
providing environmentally friendly transportation, 
EVs have emerged as a possible answer. [1] 

Electric vehicles' (EVs') quick development in 
commercial fleet operations offers supply chain 
managers of today both previously unheard-of 
opportunities and formidable hurdles. Managing 
charging infrastructure and minimizing energy use 
has become a crucial operational challenge as 
businesses embrace EVs more and more to satisfy 
regulatory requirements and sustainability goals. A 
fundamental rethinking of conventional vehicle 
management techniques is necessary for the  

 
integration of EVs into current fleet operations, 
especially when it comes to energy distribution plans 
and the deployment of charging infrastructure. 

IoT and AI in Electric Vehicles 

IoT and AI technologies work together in electric 
vehicles to improve safety, maximize performance, 
and transform the driving experience. Real-time data 
on vehicle operations is gathered by IoT sensors and 
analyzed by AI algorithms to enhance energy 
management and forecast predictive maintenance. 
Vehicles powered by electricity become smarter, 
more efficient, and able to adjust to different driving 
situations on their own thinks to this integration. IoT 
and AI work together to enable electric vehicles to 
develop continuously, guaranteeing innovation, 
sustainability, and dependability in the transportation 
sector. [2] 
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Applications of IoT in Electric Vehicles 

The EV business now has a plethora of opportunities 
thanks to the emergence of IoT. Because of the 
technology's remote control and administration 
capabilities, charging stations can provide EV drivers 
with individualized services and react instantly to 
unforeseen circumstances. 

1. Vehicle connectivity 

Real-time data collection on a range of vehicle 
performance factors, including engine condition, tire 
pressure, battery health, and more, is made possible 
by IoT technology. This constant flow of information 
may be processed and examined to track the general 
condition of the car and make sure it is performing at 
its best. 

2. Predictive maintenance 

EVs can now connect directly to charging stations 
thanks to Internet of Things technology, which 
simplifies charging and automates the process of 
identifying the car at the station, starting the charging 
process, and managing the invoicing process digitally 
without the need for human intervention. 

3. Energy management 

IoT systems can track and modify energy 
consumption in different vehicle parts, like the 
powertrain, air conditioning, and lighting, using real-
time data analytics. By making sure energy is used as 
efficiently as possible, this fine-tuning helps increase 
the vehicle's range. 

4. Fleet management 

Real-time tracking of vehicle location and 
performance indicators is made possible by IoT 
technology. Fleet managers can use the data to 
optimize vehicle routing based on current location, 
traffic conditions, and vehicle state, which is a 
particularly useful capacity. 

5. Personalized user experience 

More consumer happiness can be achieved by 
offering personalized in-car experiences through the 
usage of IoT in electric vehicles. For example, the 
system can automatically alter the heat or music 
settings as the user gets inside the car by learning and 
remembering their preferences. 

6. EV charging management 

Infrastructure for EV charging may be remotely 
managed and monitored thanks to IoT technologies. 
This feature enhances the user experience by 
guaranteeing that charging stations are accessible and 
operating properly when needed. Operators can also 
maximize usage thanks to it. [3] 

AI Applications in Energy Management 

One revolutionary factor in improving charging 
procedures is the incorporation of artificial 

intelligence into energy management systems. 
Significant promise is shown by current research in a 
number of AI domains: 

1. Machine Learning Approaches 

Current machine learning applications in charge 
management include: 
 Predictive analytics for charging demand 

forecasting 
 Pattern recognition for usage optimization 
 Anomaly detection in charging behavior 
 Energy consumption prediction models 

2. Deep Learning in Smart Grid Applications 

Particularly promising applications for deep learning 
technologies include: 
 Complex pattern recognition for grid load 

prediction 
 Real-time optimization of charging schedules 
 Energy price forecasting and optimization 
 Fault detection and diagnosis system 

3. Reinforcement Learning for Adaptive Control 

New developments in reinforcement learning have 
made it possible for: 
 Dynamic charging strategy optimization 
 Real-time decision-making for charging control 
 Adaptive response to changing grid conditions 
 Multi-agent systems for distributed charging 

management [4] 

Review of Literature 

The goal of developing artificial intelligence models 
is to build resilient and flexible systems that can 
manage the intricacies of actual charging situations. 
With the system processing more than 200 unique 
features, such as weather, grid load fluctuations, car 
usage data, and temporal charging patterns, feature 
engineering is essential to this development. In 
comparison to conventional preprocessing 
approaches, these features are subjected to advanced 
preprocessing employing wavelet decomposition 
techniques, which have demonstrated a 40% 
improvement in model accuracy. [5] 

Electric vehicles are a major component of the 
intelligent world and a hot topic right now. Electric 
vehicles can have limited maneuverability at times. It 
consequently has to be recharged on a regular basis. 
Traffic congestion is getting worse as a result of the 
population's exponential growth. Since our planet's 
fuel supply is known to be limited, it is time to switch 
to a different kind of transportation. Electricity is the 
best option for this, and electric vehicles are one 
example. The most popular charging technique for 
electric cars is plug-in charging, which requires a 
plug to be connected to the vehicle in order to begin 
charging. Wireless charging eliminates the need to 
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switch the plug on and off. This results in a less 
human intervention and a decreased risk of electric 
shock from connected links. Plug-in electric vehicles 
require large, heavy batteries and have a restricted 
range. The primary benefits of wireless charging 
technology are increased vehicle range and smaller 
battery sizes. It also shortens the time and expense of 
charging the vehicle. This increases the economic and 
environmental advantages of electric vehicles and 
speeds up their adoption. [6] 

Objectives:  

 To Study the Integrating IoT and Artificial 
Intelligent for Enhanced Electric Vehicle 
Charging 

 Applications of IoT and AI in Electric Vehicles 
 The implementation of an IoT-based Electric 

Vehicle (EV) 

Research Methodology:  

The complex interactions between IoT and AI in the 
EV ecosystem are examined in this study paper, along 
with how they might transform sustainability, safety, 
and efficiency when combined. This paper explores 
how IoT sensors allow real-time data collection from 
EVs and infrastructure, enabling AI-driven analytics 
for optimizing energy consumption, forecasting 
maintenance needs, and improving user experience 
through a thorough review of literature, case studies, 
and industry advancements. Additionally, it talks 
about the benefits and difficulties that come with the 
electric car ecosystem's broad adoption of IOT and AI 
solutions. This study offers insights into the 
possibilities and possible effects of IOT and AI in 
electrifying the road by examining existing trends and 
developments. 

Result and Discussion:  

1. IOT in Electric Vehicles 

The automobile industry has made integrating Internet of Things (IoT) technologies into electric vehicles (EVs) 
a top priority in recent years. EVs may now provide real-time data monitoring, remote diagnostics, and advanced 
connectivity features by utilizing IoT solutions, greatly improving vehicle performance, efficiency, and user 
experience. Innovative services like predictive maintenance, energy efficiency, and customized driving 
experiences are made possible by these IoT-enabled features, which facilitate smooth communication between 
automobiles, infrastructure, and external systems. IoT integration in EVs has enormous potential to propel the 
next wave of technological innovation and influence the direction of mobility as the need for environmentally 
friendly transportation options only increases. Figure 1 displays the flow diagram. [7] 

 
Figure 1: Flow Diagram of IoT in Electric Vehicle 



International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470 

@ IJTSRD  |  Unique Paper ID – IJTSRD61234   |   Volume – 7   |   Issue – 6   |   Nov-Dec 2023  Page 987 

2. AI in Electric Vehicles 

Applications of artificial intelligence (AI) in electric vehicles (EVs) are providing a wide range of sophisticated 
features that are transforming the automotive sector. These include advanced autonomous driving features, 
driver assistance systems, and predictive maintenance algorithms, all of which are essential for improving 
performance and safety. EVs can analyze enormous volumes of data in real time thanks to AI-powered systems, 
which enables proactive decision-making and flexible reactions to changing driving circumstances. Furthermore, 
self-learning processes that continuously enhance vehicle performance and efficiency are made possible by AI 
algorithms. 

A. Predictive Maintenance 

One essential use of artificial intelligence in electric vehicles is predictive maintenance, which enables the early 
detection and fixing of possible problems before they result in expensive downtime or vehicle failure. AI 
systems examine enormous volumes of data gathered from past maintenance logs, onboard sensors, and car 
diagnostics to find trends and abnormalities that could point to upcoming component failures or performance 
deterioration. AI-driven predictive maintenance systems allow fleet managers and service technicians to more 
effectively schedule maintenance activities, minimizing disruptions to vehicle operations and lowering 
maintenance costs by forecasting when maintenance is necessary based on variables like vehicle usage, 
operating conditions, and component health (Fig. 2). Additionally, predictive maintenance enhances fleet 
performance and dependability overall, maximizes spare part inventories, and prolongs the life of vehicle 
components. 

 
Figure 2: Way of Predictive Maintenance 

B. Autonomous Driving 

Fig. 5 shows the fundamental block diagram of autonomous driving, which is the highest level of AI integration 
in electric vehicles and allows them to navigate and function on their own without human assistance. AI-
powered autonomous driving systems sense their surroundings, analyze traffic, and make decisions in real time 
by combining sensors, cameras, lidar, radar, and sophisticated algorithms. Autonomous driving systems are able 
to adjust to shifting traffic patterns, road conditions, and legal requirements by utilizing machine learning and 
deep learning techniques. As seen in fig. 3, these technologies make possible a variety of autonomous driving 
features, ranging from fully autonomous driving capabilities that let cars run without human oversight to 
sophisticated driver aid features like adaptive cruise control and lane-keeping assistance. Improved safety, less 
traffic, more mobility for individuals with disabilities, and better passenger productivity are just a few 
advantages of autonomous electric vehicles. Furthermore, the transportation sector could undergo a revolution 
thanks to autonomous driving technologies, which would change urban mobility patterns and open up new 
business models like driverless delivery and ride-hailing services. [8] 
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Figure 3: IOT in Vehicles 

C. Energy Management Optimization 

Another important use of artificial intelligence in electric vehicles is AI-driven energy management 
optimization, which allows cars to minimize emissions and energy consumption while maximizing range and 
energy efficiency. In order to improve many aspects of vehicle operation, such as braking, acceleration, and 
route planning, artificial intelligence (AI) algorithms analyze real-time data from GPS, vehicle sensors, traffic, 
weather forecasts, and driver behavior. 

In an effort to address climate change and lower carbon emissions, nations are quickly changing their 
transportation infrastructure. This change is mostly due to electric vehicles (EVs), which provide a more 
environmentally friendly option to traditional automobiles. The demand for effective charging infrastructure is 
rising along with EV usage. Conventional charging systems frequently fall short of meeting the changing 
demands of EV and renewable energy customers due to their set schedules and fixed tariffs. 

By increasing energy efficiency and customer happiness, advanced charging systems that make use of state-of-
the-art technology seek to address these issues. Advanced charging infrastructure that supports the power grid 
and meets a variety of consumer needs is required due to the spike in EV adoption. By modifying schedules in 
response to real-time data, smart charging systems maximize energy use. By charging at times of low demand 
and avoiding charges during times of high demand, these systems provide significant cost savings. By enabling 
real-time status monitoring, notifications, and customized charging, they also improve the user experience. 
Importantly, by integrating renewable energy sources, balancing loads, and avoiding overloads, smart charging 
systems contribute to grid stability. 
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Additionally, these systems accept Vehicle-to-Grid (V2G) technology, which permits energy to go back and 
forth between EVs and the grid. V2G systems help the grid during periods of high demand and offer incentives 
to EV owners. Additionally, smart charging systems produce useful data on energy use and charging trends, 
which supports upcoming technological and regulatory advancements. Figure 4 displays the details of EV 
charging systems. [9] 

 
Figure 4. Smart EV charging system. 

Using an Internet of Things (IoT)-based electric vehicle (EV) charging system allows for intelligent, automated, 
and real-time charging control. The outcomes of the IoT-based EV charging system are shown in this part along 
with a discussion of how well it works to optimize power distribution, track battery health, and boost energy 
efficiency. 

 
Figure 5: Representation 

Real-Time Sensor Monitoring 

IoT-enabled sensors were successfully used by the system to acquire real-time SOC (State of Charge), 
temperature, grid load, and charging power. The following outcomes were obtained from the MATLAB-based 
simulation: 



International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470 

@ IJTSRD  |  Unique Paper ID – IJTSRD61234   |   Volume – 7   |   Issue – 6   |   Nov-Dec 2023  Page 990 

Table-1-: Real-Time Sensor Monitoring 

Time (s) 
Battery 

SOC (%) 
Temperature 

(o C) 
Grid load 

(%) 
Charging power 

(kW) 
Charging status 

0 20 30 40 80 Charging 
10 35 35 50 60 Charging 
20 55 40 55 50 Charging 
30 70 45 60 40 Charging 
40 90 50 70 20 Charging 
50 100 52 75 0 Charging stopped 

Temperature, grid load, and SOC all influenced the dynamic charging power adjustment. To avoid overheating, 
charging automatically halted at SOC = 100% or Temp > 50°C. In order to maintain grid stability, the system 
decreased charging power when the grid load surpassed 70%.  

IoT Cloud Integration 

Remote monitoring was made possible by the system's successful transmission of data to the Thing Speak cloud 
every 10 seconds. Real-time SOC, temperature, and charging power graphs were shown on the Thing Speak 
dashboard. 

Data Sent to Cloud: 

Real-time updates are provided for SOC, temperature, grid load, and charging power. From a web dashboard or 
mobile app, users may monitor and manage charging. charging status can be remotely monitored from any 
location. Smart scheduling to charge EVs when electricity rates are cheap. detection of faults and notifications in 
the event of excessive heating or strange charging patterns. 

AI-Based Charging Optimization 

A Fuzzy Logic Controller (FLC) was used to maximize charging. Energy consumption was optimized by the AI-
based charging strategy according to temperature, grid load, and SOC. 

Table-2-: AI-Based Charging Optimization 

Input conditions AI decision Charging power (kW) 
SOC < 30%, Grid Load < 50% Fast charging 80 
SOC < 70%, Grid Load < 70% Medium charging 50 
SOC < 90%, Grid Load < 50% Stop charging 0 

 
Figure 6: Output of AI & IoT based Hybrid EV charging [10] 
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Conclusion:  

The Internet of Things (IoT) improves operational 
economies and the user experience overall by 
automating charging procedures, enabling tailored in-
car experiences, and optimizing energy consumption 
and vehicle performance. The IoT-based EV charging 
solution effectively reduced energy consumption, 
guaranteed secure charging, and offered remote 
monitoring in real time. Future EV infrastructure will 
benefit from the intelligent and sustainable AI-based 
charging control, which increased grid stability and 
efficiency. 
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