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Abstract — The EV Wireless Pro project aims to
revolutionize the electric vehicle (EV) charging
experience by developing an advanced wireless charging
system that enhances the convenience, efficiency, and
scalability of EV infrastructure. Traditional wired
charging solutions are limited by physical connectors,
wear-and-tear issues, and the need for precise alignment
between the vehicle and the charging station. The EV
Wireless Pro seeks to overcome these challenges by
utilizing inductive charging technology, enabling
seamless, contactless power transfer between the
charging pad embedded in the ground and a receiver
installed in the vehicle.

The EV Wireless Pro aims to pave the way for a future
where wireless EV charging is as ubiquitous and user-
friendly as refueling at a gas station. It promises to
accelerate the adoption of electric vehicles by addressing
current charging pain points and contributing to the
broader goal of reducing the carbon footprint of the
transportation sector.
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INTRODUCTION

The adoption of Electric Vehicles (EVs) is rapidly

increasing worldwide, driven by the need for sustainable
transportation solutions to reduce carbon emissions and
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dependence on fossil fuels. As EVs become more
mainstream, one of the most critical challenges to address
is the efficiency, convenience, and accessibility of
charging infrastructure. Traditional wired charging
systems, though functional, come with several
limitations, including the need for physical connectors,
alignment issues, and wear-and-tear concerns that can
affect long-term usability and reliability.

To overcome these challenges, the EV Wireless Pro
project seeks to revolutionize the EV charging experience
through the development of an inductive wireless
charging system. This technology uses electromagnetic
fields to transmit energy from a transmitter coil embedded
in the ground to a receiver coil in the vehicle, enabling a
contactless and seamless charging experience.

The core aim of the EV Wireless Pro system is to
eliminate the physical connection between the vehicle and
the charging station, simplifying the process of charging
while enhancing the user experience. By integrating
advanced components such as an Arduino Uno
microcontroller, IR sensors for vehicle alignment
detection, relay modules for power management, and
LCD displays for real-time feedback, this project delivers
a smart, efficient, and user-friendly wireless charging
solution for electric vehicles.

The EV Wireless Pro system operates in the following
way:

Vehicle Alignment: When an EV approaches the charging
station, the IR sensor detects its position. If the vehicle is
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properly aligned with the charging pad, the sensor sends
a signal to the Arduino, indicating that the system is ready
to begin charging.

Power Control: If the vehicle is aligned, the Arduino
sends a signal to activate the relay. The relay closes the
circuit, allowing power from the transmitter coil to flow
to the receiver coil in the vehicle, enabling the charging
process.

Charging Process: The transmitter coil generates an
electromagnetic field, which is captured by the receiver
coil inside the vehicle. The receiver coil converts this field
back into electrical energy to charge the vehicle’s battery.
The Arduino monitors the charging status and controls the
relay to ensure that the charging process operates
smoothly.

Safety Features: If the system detects any issues, such as
misalignment or faults in the relay, the Arduino stops the
power transfer to prevent damage. The system can also
implement additional safety checks, such as temperature
monitoring or overload protection, to safeguard both the
vehicle and the charging station.

METHOLOGY

The methodology for implementing a Wireless Charging
System for Electric Vehicles (EVs) using components like
transmitter coils, receiver coils, IR sensors, relays, and
Arduino will be divided into key phases. These phases
will encompass planning, design, construction, testing,
and refinement to ensure the system operates efficiently
and safely.

Flow Chart :-

Turn on the relay
corresponding to IR
sensor
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System Design and Planning

The first step in the methodology is to plan the overall
system architecture, including the functions of each
component and how they will interact. Key considerations
during this phase include:

a. Wireless Power Transfer Design

Transmitter Coil (Primary Coil): The transmitter coil will
generate the magnetic field necessary for energy transfer.
Its design will be based on resonant inductive coupling
principles, where both the transmitter and receiver coils
are tuned to the same frequency to ensure efficient energy
transfer.

Receiver Coil (Secondary Coil): The receiver coil is
placed on the EV and will capture the energy from the
magnetic field and convert it into electrical energy. The
design of the receiver coil will need to ensure that it can
handle the power levels required for EV charging.

b. Control System Design (Arduino-based)

The Arduino will be used to manage the operation of the
wireless charging system. The Arduino will monitor
alignment, control the relay for power switching, and
drive the display to show charging information.

c. Sensor Design

The IR Sensor will be used to detect the alignment of the
transmitter and receiver coils. Proper coil alignment is
essential for efficient energy transfer, and the IR sensor
will monitor this and provide feedback to the Arduino.

d. Display and Feedback System

The LCD/LED Display will show key information, such
as charging status, alignment status, and real-time
feedback on the charging process.

Software & Hardware Used:
Software:

Arduino IDE

Embedded C programming language
Hardware:

Arduino nano

Transmitter receiver charging coil
RFID Reader module

IR sensor

Relay module
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Wireless charging module
Nano cable
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Fig. 1- Model
CONCLUSION

Smart wireless battery charging with 10T integration and
charge monitoring presents a promising solution for
efficient and convenient device charging. By combining
wireless charging technology with loT capabilities, users
can remotely monitor and control the charging process
while ensuring safety and efficiency. This technology has
the potential to revolutionize the way we charge and
interact with our devices.

This project successfully demonstrates the potential of
combining Arduino-based control systems with wireless
charging technology to create a more efficient, user-
friendly, and safer charging solution for electric vehicles.
It serves as a solid foundation for further development in
the area of wireless energy transfer and smart charging
systems. With additional refinements, this technology
could help pave the way for more convenient and
accessible charging solutions for the growing number of
electric vehicles worldwide.

The project effectively utilized inductive charging coils to
transfer energy from the charging pad (transmitter coil) to
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the vehicle (receiver coil) without the need for physical
connections. This wireless technology reduces wear and
tear on physical connectors and simplifies the charging
process.

The IR sensors played a crucial role in ensuring the
vehicle was properly aligned with the charging pad. When
the vehicle was in position, the sensors communicated
with the Arduino to trigger the relay, enabling the transfer
of power. This prevents charging when the vehicle is not
properly aligned, avoiding inefficiencies or safety
hazards.
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