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Abstract- Integrating Radio Frequency Identification (RFID) 

technology into wireless electric vehicle (WEV) charging 

systems enables precise invoicing and promotes sustainability. 

RFID tags on vehicles, coupled with readers at charging 

stations, authenticate users and track battery conditions 

through the Battery Management System (BMS). Real-time 

monitoring of electric current and voltage allows accurate 

energy consumption calculations for dynamic pricing 

schemes, improving the user experience. This innovation 

supports the global shift toward cleaner transportation by 

encouraging accountability, ensuring customers only pay for 

the energy they use, and streamlining the charging process 

without the need for traditional payment methods. 
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I. INTRODUCTION 

 

 As global efforts towards sustainable transportation 

intensify, the imperative for innovative solutions to enhance 

the accessibility and efficiency of electric vehicle (EV) 

charging infrastructure becomes increasingly pronounced. A 

promising avenue in this endeavor is the evolution of wireless 

electric vehicle (WEV) charging systems. These systems aim 

to streamline the charging process, removing the constraints of 

physical connections, and thereby catalyzing the widespread 

adoption of electric vehicles. This paper introduces a 

pioneering approach to WEV charging systems, leveraging the 

integration of Radio Frequency Identification (RFID) 

technology. RFID, with its established utility across various 

industries, ranging from inventory management to contactless 

payment systems, now presents an opportunity to 

revolutionize EV charging. 

 

Central to this innovative system is the meticulous 

monitoring of users and the implementation of transparent 

invoicing procedures. By harnessing RFID technology, the 

system achieves precise tracking of electricity consumption by 

individual EVs during charging sessions. This capability 

enables tailored and user-specific invoicing, ensuring 

customers only pay for the energy they utilize, thereby 

fostering transparency and accountability. 

Furthermore, the incorporation of RFID technology 

enables the integration of a Battery Management System 

(BMS) into the charging infrastructure. Leveraging RFID tags 

on EVs and readers at charging stations, the BMS can oversee 

battery condition, regulate charging cycles, and optimize 

efficiency and longevity. This personalized approach to the 

charging experience not only enhances user convenience but 

also maximizes battery performance. 

 

Additionally, the RFID-based system empowers 

service providers to implement dynamic pricing schemes 

based on customer usage and demand. This flexibility not only 

improves the user experience but also eliminates the reliance 

on traditional payment methods, thus incentivizing the 

adoption of cleaner transportation alternatives. 

and li 

 

II. LITERATURE SURVEY 

 

 The traditional technique of charging electric car 

batteries is being replaced with dynamic charging to meet our 

hectic schedules, since electric vehicles need too much space 

to recharge their batteries. The current work ensures electric 

vehicle battery charging stations with high efficiency by 

expanding a unique kind of transmission of electricity via 

wireless equipment. The effectiveness of conventional battery 

charging methods is going to be the subject of an 

investigation. 

 

 The ANSYS [6] simulation software is used to 

conduct finite element analysis in this work. The most 

significant discovery of the research is the ability to represent 

both the static and dynamic aspects of the proposed wireless 

power transmission system. We develop and detail a novel 

model that accounts for dynamic as well as static problems. 

Future electric car infrastructure may benefit from this essay. 

Future electric car infrastructure may benefit from this essay. 

 

 This paper [7] aims to analyze the loss in a wireless 

charging system for electric vehicles, specifically looking at 

the coupling mechanism. It does theoretical calculations and 

analysis from three angles: Litz wrap loss, magnetic core loss, 

and aluminum plate loss. Then, it uses COMSOL software for 



IJSART - Volume 10 Issue 3 – MARCH 2024                                                                                   ISSN  [ONLINE]: 2395-1052 
 

Page | 377                                                                                                                                                                     www.ijsart.com 

 

finite element computation to get the coupling mechanism's 

parameters related to the magnetic field, and it calculates the 

coupling mechanism's loss distribution. 

 

 One primary [8] goal is to increase the rate based on 

the length of time the automobile is used. For the most part, 

electric vehicle (EV) charging systems are conductive. After 

hooking up the vehicle to a charging station, the electric 

vehicle may be charged; however, the process takes more 

time. We are seeing the introduction of wireless charging as 

technology advances. No cables are required for inductive EV 

charging. 

  

One [9] potential solution to the issue of EV charging 

problems is wireless electric vehicle charging systems, which 

are an alternative to standard plug-in techniques. Starting with 

the preliminary configuration and concluding with the finished 

product, this article details every step in the flow for creating a 

wireless powering system. In these discussions, the power 

grid, electric car batteries, and battery management systems 

are all on the table. 

  

This study [10] compares the efficiency of a 

standalone DD coil to that of a double-D quadrature coil that 

incorporates a quadrature component onto the secondary 

charging pad. When the current flow path is matched between 

the rectangular section of the main DD coil and the secondary 

Q coil, simulations show that the alignment tolerance range is 

improved when using the quadrature coil. One common 

approach involves simultaneous wireless power and data 

transfer (SWPDT) systems, as discussed by [11]. Their 

methodology utilizes ASK modulation and frequency division 

multiplexing to enable the simultaneous transfer of power and 

data, enhancing system flexibility. Another strategy, proposed 

by [12], focuses on synchronous transmission of power and 

data using the double LCC compensation topology, ensuring 

efficient energy transmission while minimizing interference 

on the data channel. 

 

In the realm of electric vehicle wireless power 

transfer (EVWPT) systems, misalignment tolerance 

optimization has been a significant area of research, as 

highlighted by [13]. Their methodology leverages coupling 

mechanism design and circuit topology analysis to achieve 

robust misalignment tolerance, enhancing the system's 

constant voltage output characteristics. [14] explored high-

efficiency WPT systems with low voltage input, employing a 

Z-source inverter to mitigate losses and improve performance 

under low-voltage, high-current input conditions. 

 

Furthermore, advancements in coupling mechanisms 

for omnidirectional WPT systems have been investigated. [15] 

proposed a flat D-core structure and analyzed its performance 

characteristics, providing insights into enhancing coupling 

efficiency and resonance compensation. [16] introduced an 

innovative approach for dynamic WPT systems, employing 

specific resonant tank capacitor designs to automatically 

detect receiver position and activate corresponding transmitter 

coils. 

 

Additionally, research efforts have extended to 

improving the anti-offset characteristics of wireless power 

transfer coils. [17] proposed a double layer overlapping coil 

structure to address efficiency loss due to lateral 

misalignment, achieving stable energy transmission even 

under offset conditions. [18] explored the insulation 

performance of composite insulators with embedded coils for 

multi-relay WPT systems, utilizing finite element analysis to 

optimize weather shed design and ensure robust insulation. 

 

Moreover, advancements in long-distance WPT 

systems have been achieved, including breakthroughs in 

transmitting power through metal. [19, 20] presented a novel 

design capable of wirelessly transferring power through a 1-

meter-thick aluminum box, demonstrating the feasibility of 

long-distance power transmission through metal barriers. 

 

[21] introduced an adaptive wireless power transfer 

solution tailored for space rovers, leveraging directional 

couplers and gain & phase detectors to optimize impedance 

for maximum power transfer efficiency. This adaptive 

approach achieved a remarkable wireless power transfer 

efficiency of over 99%. 

 

[22] addressed the optimization of resonant elements 

in dynamic wireless power transfer systems, particularly 

focusing on double-LCC circuits for charging electric vehicles 

while driving. Their method involved determining the optimal 

combination of resonant elements to satisfy various 

requirements such as efficiency, power transmission, and 

current limitations, resulting in simulated efficiency of 98.0%- 

and 31.2-kWpower transmission. 

 

 

[23] proposed a method for reducing electromagnetic 

field (EMF) while maintaining efficiency in multi-transmitter 

wireless charging systems. By extracting current from reactive 

shielding coils, they achieved up to 27% reduction in leakage 

magnetic field while minimizing power loss, enhancing safety 

and efficiency for low-power mobile applications. [24] 

presented a parallel transmission method for both power and 

data in WPT systems, utilizing hybrid electric field coupling 

and magnetic field coupling. By employing a single capacitive 

plate for data transmission, their approach enabled stable 
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power transmission independent of the magnetic field, 

improving system reliability and adaptability. 

 

[25] proposed a novel omnidirectional wireless 

power transfer system suitable for device-agnostic consumer 

electronics. Their design featured a centralized transmitter 

with a switching matrix for achieving both horizontal and 

vertical flux, enabling effective charging within a limited 

distance of 10 cm. The system, based on a Class-E amplifier, 

demonstrated promising results with an output power of 15 W. 

 

III. PROPOSED METHODOLOGY 

 

1. Data Collection: 

 

 Selection of a suitable test site or sites for the deployment 

of RFID-enabled charging stations, considering factors 

such as traffic volume, accessibility, and diversity of 

electric vehicle models. 

 Collection of baseline data on existing charging 

infrastructure, including energy consumption patterns, 

user demographics, and payment methods. 

 Installation of RFID tags on a sample fleet of electric 

vehicles, ensuring proper placement for optimal 

readability and durability. 

 

2. System Integration: 

 

 Integration of RFID reader data with existing charging 

station management systems or development of a new 

interface for seamless data exchange. 

 Configuration of the Battery Management System to 

communicate with RFID readers and capture relevant 

battery data, including state of charge, temperature, and 

health status. 

 Implementation of secure data transmission protocols to 

protect user privacy and prevent unauthorized access to 

sensitive information. 

 Testing of system integration to ensure compatibility and 

reliability under various operating conditions. 

 

3.Performance Evaluation: 

 

 Conducting field tests to evaluate the performance of 

RFID-enabled charging stations in real-world scenarios, 

including user authentication speed, accuracy, and 

reliability. 

 Monitoring the effectiveness of RFID technology in 

tracking battery conditions and predicting maintenance 

needs, comparing results with traditional methods. 

 Analyzing energy consumption data collected through 

RFID readers to assess the accuracy of dynamic pricing 

algorithms and their impact on user behavior. 

 Soliciting feedback from users regarding their experience 

with the RFID-enabled charging system,including ease of 

use, convenience, and satisfaction with billing accuracy. 

 

4.Optimization and Iteration: 

 

 Identifying potential areas for improvement based on the 

results of performance evaluation and user feedback. 

 Iteratively refining system parameters, such as RFID tag 

placement, reader sensitivity, and pricing algorithms, to 

enhance overall system efficiency and user experience. 

 Conducting additional rounds of testing and evaluation to 

validate the effectiveness of optimization efforts and 

ensure continuous improvement of the RFID-enabled 

charging system. 

 

5. Compliance and Regulatory Considerations: 

 

 Irrelevant regulations and standards ensuring compliance 

with governing RFID technology, electric vehicle 

charging infrastructure, and data privacy. 

 Collaborating with regulatory authorities and industry 

stakeholders to address any legal or regulatory challenges 

associated with the deployment of RFID-enabled charging 

stations. 

 Documenting adherence to compliance requirements in 

the final research report. 

 

IV. BLOCK DIAGRAM 

 

TRANSMITTER: 

 

 
 

RECEIVER: 
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V. RESULT AND ANALYSIS 

 

 The integration of Radio Frequency Identification 

(RFID) technology into wireless electric vehicle (WEV) 

charging systems yields promising results and insightful 

analyses, highlighting significant advancements in both user 

experience and environmental sustainability. 

  

One key outcome of this integration is the effective 

monitoring of users and clear invoicing procedures. By 

accurately tracking the volume of electricity consumed by 

individual EVs during charging sessions, the system ensures 

precise and user-specific invoicing. This transparency fosters 

trust between service providers and customers while 

promoting accountability in energy usage. 

 

 Additionally, the incorporation of RFID technology 

facilitates the implementation of a Battery Management 

System (BMS), which plays a crucial role in optimizing 

battery performance. Through monitoring battery condition 

along with regulating charging cycles, the BMS maximizes 

efficiency and lifespan, ultimately reducing the environmental 

impact of EVs. 

 

Furthermore, the real-time data collected by the 

RFID-based system enables service providers to implement 

dynamic pricing schemes based on customer usage and 

demand. This flexibility not only improves the user experience 

by offering tailored pricing options but also encourages more 

efficient energy consumption, contributing to overall 

sustainability goals. 

 

Moreover, the analysis reveals that the integration of 

RFID technology streamlines the charging process, 

eliminating the need for conventional payment methods and 

reducing administrative overhead. This efficiency translates 

into cost savings for both service providers and customers, 

further incentivizing the adoption of electric vehicles. Overall, 

the results and analysis underscore the transformative potential 

of RFID technology in enhancing the accessibility, efficiency, 

and sustainability of EV charging infrastructure. By 

optimizing energy usage, promoting transparency, and 

improving user experience, this innovative approach 

represents a significant step towards a cleaner and greener 

transportation ecosystem. 

 

FIELD 1: 

 

 
 

FIELD2: 

 

 
 

FIELD 3: 
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VI. CONCLUSION 

 

Finally, a major step forward in developing 

environmentally friendly transportation solutions has been the 

incorporation of RFID (Radio Frequency Identification) into 

wireless electric-powered vehicle (WEV) charging systems. 

The results of this research show that RFID technology may 

make electric vehicle charging infrastructure more accessible, 

efficient, and pleasant to use. 

 

 By enabling precise monitoring of users and 

implementing clear invoicing procedures, RFID technology 

ensures transparency and accountability in energy usage. This 

not only fosters trust between service providers and customers 

but also promotes responsible consumption habits, 

contributing to environmental sustainability. 

 

 Furthermore, the incorporation of RFID technology 

facilitates the implementation of a Battery Management 

System (BMS), which optimizes battery performance and 

extends lifespan. This not only reduces the environmental 

impact of electric vehicles but also enhances the overall 

reliability and efficiency of the charging process. 

 

 The analysis also highlights the benefits of dynamic 

pricing schemes enabled by RFID technology, which tailor 

pricing options based on customer usage and demand. This 

flexibility not only improves the affordability of electric 

vehicle ownership but also encourages more efficient energy 

consumption, ultimately reducing overall carbon emissions. 

 

 Overall, the results of this study underscore the 

transformative potential of RFID technology in shaping the 

future of transportation. By streamlining the charging process, 

promoting sustainability, and enhancing user experience, 

RFID-enabled WEV charging systems represent a crucial step 

towards a cleaner, greener, and more sustainable mobility 

ecosystem.  

 

REFERENCES 

 

[1] K. Deng, "Research on current control of MRC coupling 

electric vehicle wireless charging," 2022 9th International 

Forum on Electrical Engineering and Automation 

(IFEEA), Zhuhai, China,2022,pp.838-841,doi: 

10.1109/IFEEA57288.2022.10038228. 

[2] L. Jiang and X. Zhang, "Research on electromagnetic 

radiation safety of electric vehicle wireless charging 

system," 2023 IEEE 7th International Symposium on 

Electromagnetic Compatibility (ISEMC), Hangzhou, 

China, 2023, pp. 1-4,doi: 

10.1109/ISEMC58300.2023.10370297. 

[3] Y. S. Odeh, I. S. Elkahlout, P. V. Naeimi, E. A. 

ElGhanam, M. S. Hassan and A. H. Osman, "Planning 

and Allocation of Dynamic Wireless Charging 

Infrastructure for Electric Vehicles," 2022 9th 

International Conference on Electrical and Electronics 

Engineering (ICEEE), Alanya, Turkey, 2022, pp. 306-

310, doi: 10.1109/ICEEE55327.2022.9772562. 

[4] D. Mehar, R. K. Singh and A. K. Gupta, "Wireless Power 

Charging System for Electric Vehicles through Inductive 

Coupling Method," 2023 IEEE Renewable Energy and 

Sustainable E-Mobility Conference (RESEM), Bhopal, 

India, 2023, pp. 1-5, doi: 

10.1109/RESEM57584.2023.10236012. 

[5] X. Wu, H. Xu, J. Xiao, Y. Mo, N. Wu and S. Chen, 

"Overview of Wireless Power Supply Technology for 

Electric Vehicles," 2023 IEEE 6th International 

Conference on Automation, Electronics and Electrical 

Engineering (AUTEEE), Shenyang, China, 2023, pp. 66-

69,doi: 10.1109/AUTEEE60196.2023.10408533. 

[6] S. Ushkewar, G. B. Patil and V. Moyal, "Wireless 

Charging in a Dynamic Environment for Electric 

Vehicles," 2022 IEEE Bombay Section Signature 

Conference (IBSSC), Mumbai, India, 2022, pp. 1-5,doi: 

10.1109/IBSSC56953.2022.10037388. 

[7] X. Wu, W. Gong, C. Hu, Y. Mo, J. Xiao and N. Wu, 

"Analysis of Power Loss in Coupling Mechanism for 

Electric Vehicle Wireless Charging System," 2023 IEEE 

3rd International Conference on Data Science and 

Computer Application (ICDSCA), Dalian, China, 2023, 

pp. 342-347, doi: 

10.1109/ICDSCA59871.2023.10392870. 

[8] S. Tummapudi, T. Mohammed, R. K. Peetala, S. Chilla 

and P. P. Bollavarapu, "Solar-Powered Wireless Charging 

Station for Electric Vehicles," 2023 International 

Conference on Power, Instrumentation, Energy and 

Control (PIECON), Aligarh, India, 2023, pp. 1-4, doi: 

10.1109/PIECON56912.2023.10085752. 

[9] R. Baharom et al., "A View of Wireless Charging System 

for Electric Vehicle: Technologies, Power Management 

and Impacts," 2022 IEEE Industrial Electronics and 

Applications Conference (IEACon), Kuala Lumpur, 

Malaysia, 2022, pp. 146-151,doi: 

10.1109/IEACon55029.2022.9951794. 

[10] T. Al-Abweh, E. ElGhanam, M. Hassan and A. Osman, 

"On the Utilization of Double-D Quadrature Coils in 

Dynamic Wireless Electric Vehicle Charging Systems," 

2022 9th International Conference on Electrical and 

Electronics Engineering (ICEEE), Alanya, Turkey, 2022, 

pp. 55-59,doi: 10.1109/ICEEE55327.2022.9772580. 

[11] Y. Mo, S. Wu, X. Li, J. Xiao, S. Chen, and Z. Wang, 

"Research on Simultaneous Wireless Power and Data 

Transfer System based on ASK Modulation," 2022 IEEE 



IJSART - Volume 10 Issue 3 – MARCH 2024                                                                                   ISSN  [ONLINE]: 2395-1052 
 

Page | 381                                                                                                                                                                     www.ijsart.com 

 

9th International Conference on Power Electronics 

Systems and Applications (PESA), Hong Kong, Hong 

Kong, 2022, pp. 1-5, doi: 

10.1109/PESA55501.2022.10038375.  

[12] N. Wu, P. Wang, J. Xiao, X. Wu, Z. Wang, and Y. Sun, 

"Synchronous Transmission of Power and Data for 

Wireless Power Transfer System Using Double LCC," 

2022 IEEE 9th International Conference on Power 

Electronics Systems and Applications (PESA), Hong 

Kong, Hong Kong, 2022, pp. 1-5, doi: 

10.1109/PESA55501.2022.10038358.  

[13] Y. Jia, J. Xiao, X. Li, W. Gong, X. Wu, and Z. Wang, 

"Research on Misalignment Tolerance Optimization 

Method for EV Wireless Power Transfer System," 2022 

IEEE 9
th

 International Conference on Power Electronics 

Systems and Applications (PESA), Hong Kong, Hong 

Kong, 2022, pp. 1-5, doi: 

10.1109/PESA55501.2022.10038329.  

[14] W. Gong, M. Yu, Z. Zuo, J. Xiao, X. Wu, and X. Dai, 

"High Efficiency Wireless Power Transfer System with 

Low Voltage Input," 2022 IEEE 9th International 

Conference on Power Electronics Systems and 

Applications (PESA), Hong Kong, Hong Kong, 2022, pp. 

1-5, doi: 10.1109/PESA55501.2022.10038438.  

[15] J. Xiao, B. Wang, J. Pan, S. Chen, and Y. Sun, "Design of 

Coupling Mechanism for Omnidirectional Wireless 

Power Transfer Systems," 2022 IEEE 9th International 

Conference on Power Electronics Systems and 

Applications (PESA), Hong Kong, Hong Kong, 2022, pp. 

1-6,doi: 10.1109/PESA55501.2022.10038351.  

[16] B. Pakhaliuk,O. Husev, V. Shevchenko, K. Kroics, D. 

Stepins, and R. Strzelecki, "Automatic Position Detection 

and Transmitting Activation of Dynamic Wireless Power 

Transfer System with Air Capacitor," 2022 Wireless 

Power Week (WPW), Bordeaux, France, 2022, pp. 487-

491, doi: 10.1109/WPW54272.2022.9853972.  

[17] J. Xiao, S. Chen, C. Ma, Y. Chang, and W. Huang, 

"Research on Anti-offset Characteristics of Double-Layer 

Overlapping Coil Used in Inductive Wireless Power 

Transfer system," 2022 4th International Conference on 

Power and Energy Technology (ICPET), Beijing, China, 

2022, pp. 1210-1214,doi: 

10.1109/ICPET55165.2022.9918394.  

[18] L. Chen, J. Xiao, S. Wang, Z. Que, and T. Fang, 

"Insulation Performance Analysis of Composite Insulator 

with Embedded Coils for Wireless Power Transfer," 2022 

IEEE 3rd China International Youth Conference on 

Electrical Engineering (CIYCEE), Wuhan, China, 2022, 

pp. 1-5, doi: 10.1109/CIYCEE55749.2022.9959044.  

[19] J. M. Romero-Arguello, A. -V. Pham, C. S. Gardner, and 

B. T. Funsten, "Long Distance Through Metal Wireless 

Power Transfer System," 2022 Wireless Power Week 

(WPW), Bordeaux, France, 2022, pp. 378-382,doi: 

10.1109/WPW54272.2022.9853869.  

[20] Y. Mo, T. Feng, J. Xiao, Z. Wang, X. Wu, and Y. Sun, "A 

3-D Rotating Magnetic Field Modulation Method for 

Omnidirectional Wireless Power Transfer Systems," 2022 

IEEE 9th International Conference on Power Electronics 

Systems and Applications (PESA), Hong Kong, Hong 

Kong, 2022, pp. 1-6,doi: 

10.1109/PESA55501.2022.10038336.  

[21] Abdullah, S., Mulles, P. J. S., & Amaya, R. E. (2022). A 

New Adaptive Wireless Power Transfer Solution for Use 

with Space Rovers and Vehicles. In 2022 IEEE 

International Conference on Wireless for Space and 

Extreme Environments (WiSEE) (pp. 49-54). Winnipeg, 

MB, Canada. DOI: 10.1109/WiSEE49342.2022 

[22] Yamada, Y., Imura, T., & Hori, Y. (2022). A Method for 

Determining Resonant Elements Considering the 

Requirements of Double-LCC Circuits in Dynamic 

Wireless Power Transfer. In 2022 Wireless Power Week 

(WPW) (pp. 766-771). Bordeaux, France. DOI: 

10.1109/WPW54272.2022.9901327 

[23] Choi, S., et al. (2022). EMF Reduction Method 

Considering Efficiency Degradation using Two Reactive 

Shielding Coils in Multi-Transmitter Wireless Power 

Transfer System. In 2022 Wireless Power Week (WPW) 

(pp. 60-63). Bordeaux, France. DOI: 

10.1109/WPW54272.2022.9853967 

[24] Wu, X., Chen, S., Li, J., Li, X., Gong, W., & Wang, Z. 

(2022). A Parallel Transmission Method of Power and 

Data in WPT System Based on Data Transmission of 

Single Capacitor Plate. In 2022 IEEE 9th International 

Conference on Power Electronics Systems and 

Applications (PESA). Hong Kong, Hong Kong. DOI: 

10.1109/PESA55501.2022.10038353 

[25] Koch, P., Erotas, G., Dijkstra, J., Nateshan, A., & 

Venugopal, P. (2022). Practical Challenges in Design of 

Omnidirectional, Medium Distance, Device Agnostic 

Wireless Power Transfer System. In 2022 IEEE 20th 

International Power Electronics and Motion Control 

Conference (PEMC) (pp. 648-654). Brasov, Romania. 

DOI: 10.1109/PEMC51159.2022.9962903 

 


