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Abstract— This paper introduces an innovative IoT-based 

Wireless EV Charging and Battery Monitoring System to 

support the growing demand for efficient electric vehicle 

(EV) charging infrastructure. The system integrates IoT 

technology with wireless charging capabilities to provide 

seamless charging experiences and effective monitoring of 

EV battery status. It consists of three main components: an 

EV charging station, IoT-enabled sensors, and a centralized 

monitoring system. The charging station utilizes wireless 

technology, enhancing user convenience and eliminating 

cable management concerns. IoT sensors continuously 

monitor parameters such as battery temperature, voltage, 

current, and state of charge, providing real-time data for 

battery health assessment. This data is transmitted to a 

centralized system for analysis using advanced analytics and 

machine learning algorithms to predict battery degradation, 

identify faults, and optimize charging protocols. Remote 

monitoring and management capabilities enable operators to 

oversee multiple stations simultaneously, while users benefit 

from personalized charging analytics and recommendations 

via mobile applications. Overall, the proposed system offers a 

comprehensive solution to improve EV charging 

infrastructure, promoting widespread adoption of electric 

vehicles. 

 
Keywords—IOT,WPT,Types,Objective 

1. Introduction  

In response to the increasing demand for sustainable 
transportation solutions, the automotive industry is undergoing a 
significant transformation, with Electric Vehicles (EVs) emerging as a 
promising alternative to traditional internal combustion engine 
vehicles. EVs offer various advantages, including lower emissions, 
reduced reliance on fossil fuels, and improved energy efficiency. 
However, their widespread adoption necessitates robust charging 
infrastructure capable of meeting the evolving needs of electric 
mobility. 

Conventional EV charging stations typically rely on physical 
connections between the EV and the charger, often involving 
cumbersome cables and plugs. Additionally, monitoring the health and 
performance of EV batteries has been challenging, with limited real-
time visibility into critical parameters such as temperature, voltage, 

and state of charge. These limitations present significant barriers to the 
seamless integration of EVs into existing transportation networks. 

To address these challenges, this thesis proposes an innovative 
solution: an IoT-based Wireless EV Charging and Battery Monitoring 
System. This system represents a paradigm shift in EV charging 
infrastructure by leveraging the convergence of Internet of Things 
(IoT) technology and wireless charging capabilities to deliver 
enhanced user experiences and optimize battery performance. 

The primary objective of this thesis is to design, develop, and 
evaluate the efficacy of an integrated system that seamlessly combines 
wireless EV charging with real-time battery monitoring capabilities. 
By harnessing the power of IoT, the proposed system aims to 
overcome the limitations of traditional charging infrastructure while 
providing actionable insights into battery health and performance. 

This introduction sets the stage for exploring key concepts, 
challenges, and opportunities related to IoT-based wireless EV 
charging and battery monitoring. Subsequent chapters will delve into 
the theoretical framework, system architecture, implementation 
details, and performance evaluation of the proposed system. 

In conclusion, this thesis contributes to the advancement of 
electric mobility and sustainable transportation by developing 
innovative solutions that address critical infrastructure needs, thereby 
accelerating the transition towards a greener, more efficient 
transportation ecosystem. 

 

2. Literature Review 

The Wireless Power Transfer for Electric Vehicles: A Review 

   - This review provides an overview of various wireless power 

transfer (WPT) technologies applicable to electric vehicles, 

including inductive coupling, resonant coupling, and capacitive 

coupling. It discusses the advantages, challenges, and recent 

advancements in WPT systems for EV charging, highlighting the 

potential for enhancing convenience and efficiency in electric 

vehicle charging infrastructure. 

Reference: Zhang, K., Xu, W., & Zhu, Z. (2019). Wireless 

Power Transfer for Electric Vehicles: A Review. IEEE Access, 

7, 1709-1721. 

 

2. IoT-Based Monitoring Systems for Electric Vehicle Batteries 

   - This study explores the role of Internet of Things (IoT) 

technology in monitoring and managing electric vehicle batteries. It 

discusses the importance of real-time data collection and analysis 

for optimizing battery performance and prolonging lifespan. The 
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review also examines various IoT-based battery monitoring 

systems, their functionalities, and the challenges associated with 

implementing such systems in practical applications. 

Reference: Dhinesh, R., & Balaji, G. (2020). IoT-Based 

Monitoring Systems for Electric Vehicle Batteries: A Review. 

International Journal of Scientific & Technology Research, 9(3), 

6019-6023. 

 

3. Integration of Wireless Charging and IoT for Electric Vehicle 

Infrastructure 

   - This paper discusses the integration of wireless charging 

technology with IoT-enabled smart grids to create a comprehensive 

electric vehicle infrastructure. It examines the benefits of wireless 

charging in terms of convenience, flexibility, and scalability, as well 

as the role of IoT in optimizing charging protocols, managing 

energy demand, and monitoring system performance. The review 

also highlights key challenges and future research directions in this 

area. 

Reference: Kiani, M., & Ghayvat, H. (2018). Integration of 

Wireless Charging and IoT for Electric Vehicle Infrastructure: 

A Review. IEEE Access, 6, 57557-57569. 

 

4. Battery Management Systems for Electric Vehicles: A Review 

of Current Technologies and Future Trends 

   - This review provides an overview of battery management 

systems (BMS) for electric vehicles, focusing on their role in 

monitoring and controlling battery performance, safety, and 

lifespan. It discusses various BMS architectures, algorithms, and 

components, as well as emerging trends such as cloud-based 

monitoring and predictive analytics. The review also addresses 

challenges and opportunities in the development and deployment of 

BMS for electric vehicles. 

Reference: Plett, G. L. (2015). Battery Management Systems for 

Large Lithium-Ion Battery Packs: A Review. Energies, 8(4), 3362-

3389. 

 

5. Challenges and Opportunities in Wireless EV Charging and 

Battery Monitoring 

   - This paper discusses the key challenges and opportunities in the 

development and deployment of wireless EV charging and battery 

monitoring systems. It examines technical challenges such as 

efficiency, interoperability, and standardization, as well as 

regulatory and infrastructure-related challenges. The review also 

identifies potential solutions and future research directions to 

overcome these challenges and accelerate the adoption of wireless 

EV charging technologies. 

 Reference: Chen, X., Zhong, Y., & Zhang, Z. (2020). Challenges 

and Opportunities in Wireless EV Charging and Battery 

Monitoring: A Review. Energies, 13(19), 5236. 

 

These literature sources provide valuable insights into the state-of-

the-art technologies, challenges, and opportunities in the field of 

IoT-based wireless EV charging and battery monitoring systems. By 

synthesizing and analyzing the findings from these studies, this 

thesis aims to contribute to the advancement of efficient and 

sustainable electric vehicle charging infrastructure. 

 

2. WPT: 

The automotive industry is rapidly shifting towards sustainable 
transportation solutions, with Electric Vehicles (EVs) emerging as a 
promising option due to their lower emissions and enhanced energy 
efficiency. However, widespread EV adoption requires robust 
charging infrastructure, which has traditionally relied on physical 
connections, presenting challenges such as cable management and 
limited battery monitoring capabilities. 

To tackle these issues, this thesis proposes an innovative IoT-
based Wireless EV Charging and Battery Monitoring System, 
leveraging IoT technology and wireless charging to enhance user 
experiences and optimize battery performance. The thesis aims to 
design, develop, and evaluate an integrated system that combines 
wireless EV charging with real-time battery monitoring, overcoming 
the limitations of traditional infrastructure and providing actionable 
insights into battery health. 

 

This introduction sets the stage for exploring key concepts, 
challenges, and opportunities related to IoT-based wireless EV 
charging and battery monitoring. Subsequent chapters will delve into 
the theoretical framework, system architecture, and performance 
evaluation of the proposed system, contributing to the advancement of 
electric mobility and sustainable transportation. 

In this experiment, we will focus on investigating a low-power 
Wireless Power Transfer (WPT) setup, exploring parameters crucial 
for its design. Goals include applying phasor analysis, designing 
impedance matching circuits, observing impedance changes with 
frequency, measuring time-domain signals, and studying changes in 
coupling between inductors. 

 

3. PROBLEM STATEMENT 

The With the rising global demand for electric vehicles 
(EVs), there's a growing necessity for charging infrastructure 
that's both efficient and reliable. Wired charging systems, 
while common, come with drawbacks like physical connection 
inconveniences, scalability issues, and limited battery 
monitoring capabilities. Managing EV charging demand 
becomes even more complex with the integration of renewable 
energy sources and grid optimization. 

Additionally, ensuring the longevity and safety of EV 
batteries requires effective monitoring and management, which 
current systems may lack due to limited real-time data 
collection and comprehensive insights into battery health 
metrics. 

To address these challenges, there's a need for an IoT-based 
wireless EV charging and battery monitoring system. Such a 
system would leverage IoT technology to offer seamless 
wireless charging, improve user convenience, optimize 
charging protocols, and provide real-time monitoring of battery 
health metrics. It should also integrate with existing EV 
infrastructure, renewable energy sources, and grid management 
solutions, ensuring scalability, interoperability, and 
sustainability. 

The research problem is to develop a system that enables 
wireless charging, offers real-time battery monitoring, 
integrates with existing infrastructure and renewable sources, 
addresses technical challenges like efficiency and security, and 
validates its effectiveness in real-world scenarios. By achieving 
these goals, the research aims to advance efficient, sustainable, 
and intelligent EV charging infrastructure, supporting the 
widespread adoption of electric vehicles and fostering a cleaner 
transportation ecosystem. 

2.1 Types of WPT 

1. Inductive Coupling: This is one of the most common forms of 
WPT, where power is transferred between two coils that are closely 
coupled. It is widely used in applications such as wireless charging 
pads for smartphones and electric toothbrushes. 
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2. Resonant Inductive Coupling: This technology enhances the 
efficiency of inductive coupling by operating at resonance 
frequencies, allowing for longer distances between the transmitter and 
receiver coils. It is suitable for applications where higher power 
transfer or longer distances are required, such as electric vehicle 
charging. 

3. Magnetic Resonance Coupling: Similar to resonant inductive 
coupling, magnetic resonance coupling operates at resonance 
frequencies but allows for even greater distances between the coils. It 
is often used in applications where flexibility in coil positioning is 
important, such as furniture-integrated wireless charging systems. 

4. Radio Frequency (RF) Power Transfer: RF WPT uses 
electromagnetic waves to transfer power between a transmitter and 
receiver. It can operate over longer distances compared to inductive 
coupling and is suitable for applications like wireless charging of 
electronic devices or powering sensors in remote locations. 

 

4. OBJECTIVES 

 
1. Simplify charging process by eliminating cables, making it 
easier to charge electric vehicle batteries. 

2. Reduce human effort in finding specific charging stations by 
utilizing Wireless Power Transfer (WPT) technology. 

3. Implement Battery Monitoring System (BMS) using 
conventional or optimization techniques. 

4. Ensure battery protection and prevent operations beyond 

safety limits through Battery Management System (BMS) 

functionality. 

 
5. Conclusion 

In addition to minimize greenhouse gas emissions and air 
pollution, the advantages of EVs can be attributed to reduce oil 
consumption, which increases network security. As the Ev’s 
are emerging in the market, we switch over to wireless 
charging system to charge our vehicles. This system shows the 
efficiency and implementation of the charging station in future 
technology. Through this system we can monitor the battery 

condition through the IOT using android phone. A BMS 
enhances the life span of the battery cell in EVs. It monitors the 
battery constantly to avoid the occurrence of failure or 
explosion. It provides stability and reliability. 
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