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Abstract:   

Wireless Power Transfer (WPT) has become an innovative and practical solution to overcome the 

drawbacks of conventional wired charging techniques. Unlike traditional methods that rely on physical 
connectors, WPT delivers electrical energy through electromagnetic induction or resonant coupling 

between a transmitting coil and a receiving coil integrated within the portable device. This technology 

provides significant advantages in terms of user convenience, safety, and flexibility, as it eliminates cable 
wear and tear, minimizes electrical hazards, and supports charging without direct physical contact. The 

proposed design focuses on optimizing coil geometry, resonance frequency, and alignment to maximize 
power transfer efficiency while reducing energy losses. Additionally, the integration of advanced power 

electronic circuits ensures stable voltage regulation and improved system reliability, making the charging 

process faster and safer. The system is particularly suitable for smartphones, tablets, and other portable 
gadgets, where mobility and compactness are essential. With further advancements, WPT has the potential 

to extend beyond consumer electronics into applications such as electric vehicles, biomedical implants, and 
industrial automation, thereby transforming the way electrical power is delivered and utilized . 

 

 

Index Terms - Wireless Power Transfer (WPT), Inductive Coupling, Resonant Coupling, Coil Design, 

Power Electronics, Wireless Charging, Portable Devices, Smartphones, Tablets, Energy Efficiency, 

Safety, Electromagnetic Induction. 

INTRODUCTION 

The demand for portable electronic devices such as smartphones, tablets, wearables, and wireless 
accessories has grown significantly over the past decade. With this increasing dependence on mobile 

technology, efficient and reliable charging methods have become essential. Conventional wired charging, 
although widely used, presents several limitations, including the wear and tear of charging cables, limited 

mobility during charging, and the possibility of electrical hazards due to loose or damaged connections. 

These drawbacks have motivated researchers and industries to explore innovative alternatives for safe and 
convenient power delivery. Wireless Power Transfer (WPT) has emerged as a promising solution to these 

challenges. By using the principles of electromagnetic induction or resonant coupling, WPT enables the 
transmission of electrical energy without the need for physical connectors. This not only enhances user 

convenience but also improves durability and safety by reducing dependence on mechanical contacts. 

Furthermore, WPT allows for greater design flexibility in consumer electronics, making devices more 
compact and resistant to environmental factors such as dust and moisture. In recent years, the optimization 

of coil structures, resonant circuits, and power electronics has significantly improved the efficiency and 
range of WPT systems. As a result, applications are no longer limited to small consumer devices but are 

expanding into large-scale fields, including electric vehicle charging, biomedical implants for health 
monitoring, and industrial automation. The implementation of wireless power systems in these areas has the 
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potential to revolutionize energy delivery by reducing dependence on wired infrastructure and promoting 

greater mobility. This paper/project presents the design and development of a wireless charging system 
tailored for portable electronic devices. Emphasis is placed on coil design, resonance tuning, and the 

integration of efficient power electronics to achieve safe, reliable, and fast charging. The study also 
highlights the potential of WPT technology to advance toward future applications, making it a cornerstone 

in the evolution of modern power systems. 

 

METHODS OF ALCOHOL DETECTION 

Alcohol detection methods include a range of technologies, each with specific principles, advantages, 
limitations, and use cases. Breath tests (breathalyzers) estimate blood alcohol concentration (BAC) by 

measuring ethanol in exhaled breath using semiconductor sensors, electrochemical fuel-cell sensors, or 
infrared (IR) spectrometers; while semiconductor sensors are cheap and portable but prone to cross-

sensitivity, fuel-cell sensors are reliable for police use with good specificity for ethanol, and IR 

spectrometers are highly accurate though bulky and expensive, making them suitable for evidentiary testing. 
Blood tests measure ethanol directly and are considered the gold standard, with gas chromatography (GC) 

offering high accuracy and specificity but requiring laboratory facilities, while enzymatic assays using 
alcohol dehydrogenase provide faster and simpler analysis though with lower specificity. Urine and saliva 

tests detect ethanol or metabolites such as ethyl glucuronide (EtG), offering noninvasive and easy sample 

collection but with timing and contamination limitations, making them useful for workplace screening and 
abstinence monitoring rather than immediate BAC determination. Colorimetric chemical reagent tests use 

oxidation-based reagents that change color in the presence of ethanol, providing quick and cheap 
presumptive screening but with limited specificity and semi-quantitative results. Breath/air chemistry 

sensors and electronic noses employ sensor arrays to detect volatile organic compounds (VOCs), producing 

chemical fingerprints of ethanol but requiring complex pattern recognition and still being in research 
stages. Transdermal alcohol sensors measure ethanol diffusing through the skin for continuous, noninvasive 

monitoring, though transdermal alcohol concentration lags behind blood levels and is influenced by sweat 
and environmental factors. Spectroscopic methods, including near-infrared, mid-infrared, and Raman 

spectroscopy, measure ethanol absorption signatures with high specificity but require costly, complex 

equipment suited mostly for laboratories. Detection of metabolites such as EtG and ethyl sulfate in urine or 
hair extends detection windows from days to months, enabling compliance testing and abstinence 

monitoring though not indicating current impairment. Finally, field sobriety tests rely on psychomotor tasks 
such as walk-and-turn or horizontal gaze nystagmus to assess impairment quickly without equipment, but 

results are subjective and can be affected by non-alcohol-related conditions. 

LITERATURE REVIEW 

Wireless Power Transfer (WPT) has become a rapidly growing field of research due to its potential             

applications in electric vehicles (EVs), portable electronics, and consumer devices. A 2023 review titled A 
Comprehensive Review of the Recent Development of Wireless Power Transfer Technologies for Electric 

Vehicle Charging Systems highlights that the expanding EV market demands more efficient and reliable 

charging solutions. By eliminating the need for physical contact, WPT overcomes the drawbacks of 
conventional conductive charging, maintaining similar power ratings and efficiency while improving safety. 

The paper classifies research based on coupling types, magnetic couplers and shielding, compensation 
methods, misalignment tolerance, and control strategies, while also identifying research gaps and 

challenges. Another 2022 review, Advances in Inductive Wireless Power Transfer: A Comprehensive 
Review, discusses resonant inverter and rectifier topologies, control methods, standards, and 

electromagnetic field (EMF) safety protocols, alongside foreign object detection (FOD), living object 

detection (LOD), and metal object detection (MOD), emphasizing safety and efficiency. Similarly, the 2020 
paper A Review on Wireless Power Transfer: Concepts, Implementations, Challenges, and Mitigation 

Schemes focuses on classification, applications, societal impacts, advantages and disadvantages, and 
provides a comparative analysis of topologies and optimization methods while identifying shortcomings for 

future research. Another 2023 study, A Comprehensive Review on Wireless Power Transfer Systems for 

Charging Portable Electronics, concentrates on portable devices, highlighting coil design, EMI shielding, 
and foreign object detection challenges, along with efficiency improvements, wide bandgap technology, and 

the need for soft-switching techniques such as Class D and Class E converters to achieve higher-frequency 
operation while minimizing losses. Safety concerns, including magnetic field exposure on humans, are also 

addressed. Finally, Wireless Power Transfer: A Review of Existing Technologies (2023) provides an 

overview of inductive coupling, magnetic resonance, and radio frequency (RF) methods, their advantages, 
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and limitations, noting that distance and conversion efficiency remain major constraints in WPT 

implementation. Together, these reviews establish that while WPT technologies hold great promise for 
revolutionizing energy delivery in EVs, portable electronics, and beyond, ongoing challenges such as 

efficiency, misalignment, safety, and cost must be addressed to achieve widespread adoption. 

EXISTING SYSTEM  

Wireless Power Transfer (WPT) eliminates the need for physical connectors in charging systems by 
using magnetic coupling, inductive power transfer (IPT), or resonant inductive methods, allowing energy 

transfer through air gaps to ensure safety and convenience. Its applications span across major areas such 

as electric vehicles (EVs), where efficient and reliable charging is critical, and portable electronics 
including phones, laptops, and wearables, enabling cable-free charging solutions. Current WPT systems 

are designed to achieve comparable efficiency to conductive charging when optimized, with classifications 
based on coupling type, magnetic couplers, compensation networks, and control strategies, showing wide 

adoption in stationary charging while dynamic charging (in-motion vehicles) remains under active 

research. However, several design challenges persist, including efficiency drops due to coil misalignment, 
electromagnetic interference (EMI) issues, safety concerns from magnetic field exposure, risks of foreign 

object detection (FOD) where metal objects may overheat, multiple receiver cross-coupling that reduces 
efficiency and complicates control, and operating frequency trade-offs where higher frequencies enable 

compact designs but complicate EMI management and soft-switching. Recent advancements in WPT 

research address these challenges through the use of wide-bandgap devices such as SiC and GaN to 
achieve MHz frequency operation with high efficiency, the development of soft-switched converter 

topologies like Class D and Class E, innovations in coil design, shielding, and alignment control, as well as 
the formulation of safety guidelines to mitigate risks associated with human exposure to electromagnetic 

fields. 

PROPOSED SYSTEM  

The proposed system implements a wireless power transfer (WPT) solution based on resonant inductive 

coupling to transfer power from a stationary transmitter to a portable receiver without physical contact, 
aimed at charging small portable devices such as phones, tablets, and sensors reliably and efficiently while 

incorporating alignment assistance, control, and safety features. The objectives are to demonstrate 
contactless power transfer using resonant coils, achieve stable power delivery in the range of 5–30 W with 

scalability, maintain high efficiency with protections against over-current and over-temperature, and 

provide user feedback for coil alignment and charging status. The system consists of key components 
including a power source and front-end inverter (full-bridge or half-bridge) converting DC to high-

frequency AC, a transmitter module with resonant coil and capacitor network tuned to the receiver 
frequency, driver circuitry with PWM control and soft-start, and alignment guidance features. Power 

transfer occurs across an air gap coupling medium with optional alignment pads, while the receiver module 

includes a resonant coil, rectifier, DC–DC regulator, battery charging controller, and charging indicators. 
Control and communication are managed by a microcontroller that monitors voltage, current, alignment, 

and temperature while enabling handshaking via simple channels such as BLE, backscatter, or load 
modulation. Safety features include over-current, over-voltage, and over-temperature protection, foreign 

object detection (FOD) to avoid heating of metallic objects, and EMI filtering and shielding. The working 

principle involves the inverter driving the transmitter coil to generate a high-frequency alternating 
magnetic field, inducing AC voltage in a resonant receiver coil which is rectified and regulated to charge 

the device, with the MCU dynamically adjusting transmitter drive for efficiency and safety. Resonant 
inductive coupling is chosen for its balance of moderate range and efficiency, synchronous rectification 

improves performance in low-voltage outputs, and an MCU-based modular control design supports 
adaptive tuning, safety, and communication. Performance targets include 5–30 W power transfer with over 

70% efficiency at nominal alignment and frequency selection optimized for coil size and EMI compliance. 

Implementation involves simulation of coil design and resonance, building transmitter and receiver 
prototypes with off-the-shelf and custom coils, and testing efficiency, distance effects, thermal behavior, and 

FOD response, culminating in validation by charging real devices such as phones or power banks. 
Expected outcomes include a functional WPT prototype demonstrating safe, regulated charging, 

experimental data on efficiency and distance, and recommendations for coil geometry, resonance tuning, 

and safety enhancements. 

HARDWARE IMPLEMENTATION  
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This project presents a compact Wireless Power Transfer (WPT) transmitter (TX) and receiver (RX) 

hardware implementation designed to deliver 5–50 W of power to small devices such as phones, tablets, and 
sensors, with a target specification of 10 W output at 5 V suitable for charging smartphones and tablets. 

The TX is powered by a 12 V DC input from a 12–24 V adapter or through an isolated mains PSU, 
operating at 85 kHz within the ISM band for mid-range WPT applications. The system employs resonant 

inductive coupling, where the transmitter uses a power-stage inverter to drive a resonant coil and the 

receiver incorporates a tuned rectifier and regulator to provide a stable DC output. A digital controller 
manages communication, coil alignment detection, and safety features to ensure reliable and secure 

operation. Wireless power transfer eliminates the need for physical connectors by transmitting energy 
wirelessly through coils embedded in the TX and RX modules, which efficiently power or charge electronic 

equipment. The design emphasizes efficient power electronics, optimized resonance tuning, and stable 

energy transfer, aiming to reduce dependency on wired connections while enhancing user convenience. By 
integrating safety features and focusing on effective energy conversion, this hardware implementation 

demonstrates a practical and reliable solution for modern portable electronics charging applications. 

SOFTWARE 

Wireless power transfer (WPT) is an advanced technology that enables efficient energy conversion and 
delivery without the need for physical connectors. The hardware system is designed using resonant 

inductive coupling, embedded coils, and optimized power electronics to ensure safe and effective charging 

of devices such as smartphones and tablets. Alongside the hardware, software tools are utilized for system 
simulation, control, and performance analysis. Simulation platforms (such as MATLAB/Simulink, PSPICE, 

or ANSYS Maxwell) assist in modeling coil design, resonance tuning, and efficiency optimization. The 
integration of hardware implementation with supporting software ensures reliability, improves energy 

transfer efficiency, and enables the development of user-friendly wireless charging solutions. 

 

 

RESULTS AND DISCUSSIONS  

The proposed wireless power transfer (WPT) system successfully demonstrated the ability to charge 

electronic devices without physical connectors, achieving efficient energy transfer between transmitting and 
receiving coils through resonance-based inductive coupling. Experimental observations showed that power 

transfer efficiency depends on coil alignment, operating frequency, and distance between coils, with high 

efficiency and minimal power loss achieved at short distances, making the system well-suited for portable 
electronics such as smartphones and tablets. As the distance increased, efficiency decreased, emphasizing 

the importance of precise coil design and compensation networks for improved performance. The prototype 
also proved safe and reliable by eliminating risks associated with direct wired connections, including wear-

and-tear and electrical hazards. The results validate the practical applicability of WPT in consumer 

electronics, medical devices, and electric vehicles, provided that circuit optimization and coil design are 
properly addressed. Overall, the experimental outcomes confirm the feasibility of developing compact, 

efficient, and user-friendly wireless charging systems. 

CONCLUSION AND FUTURE SCOPE  

CONCLUSION 

The implementation of Wireless Power Transfer (WPT) using both hardware and supporting software 

demonstrates an effective solution for contactless charging. The designed system ensures safe, reliable, and 
efficient energy transfer through resonant coupling and optimized power electronics. Software-based 

simulations and analysis enhance the accuracy of design, reduce hardware errors, and improve overall 
performance. The integration of both hardware and software highlights the practicality of WPT technology 

for portable consumer devices. 

 

FUTURE SCOPE  

The future of WPT lies in extending its applications beyond small electronic gadgets to larger systems 
such as electric vehicles, biomedical implants, and industrial automation. With advancements in artificial 

intelligence and IoT-based monitoring, WPT systems can achieve adaptive power control, higher efficiency, 
and wider transmission ranges. Research in smart materials, high-frequency semiconductors, and advanced 
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simulation tools will further enhance system performance, safety, and scalability, paving the way for 

widespread adoption of wireless energy solutions 
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