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Abstract  

The use of Engine Vehicles has led to the environmental impact on the earth. This problem is overcome by the 

trend towards the electric vehicle which also helps in minimizing the energy consumption SMFIR (Shaped 

Magnetic Field In Resonance) technology is used to transfer the flux produced by the power line to the pick-up 

module. The challenging parameters that are considered during design are weight, cost, life span and time taken 

to the charging of the batteries. For driving the motor, the model is designed where magnetic flux is converted 

into electrical energy which can be utilized or can be stored. A detailed overview of experimental investigation 

is exposed through this paper. 
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INTRODUCTION 

The cables are mainly used to build a connection 

between a load to the source which is an efficient 

method for transfer of electrical energy. Obtaining 

energy by connecting a cable to a power outlet may 

not be a solution in practice. Using a direct cable may 

not be a safe option and also it will limit the freedom 

of movement. 

 

Due to the hike in prices of oil, the research and 

invention in hybrid electrical vehicles is increasing. 

These electric vehicles consist of onboard battery 

which helps in providing partial power or entire 

power. It will be more efficient if power was supplied 

to the module and batteries where recharged 

wirelessly instead of using cables and contacts, this 

means that vehicle could be powered while it is 

moving on the road surface. Since no contacts are 

used the possibility of sparks and electric shocks is 

reduced and requirements for maintenance are also 

reduced due to the absence of powering and charging 

process which results in absolutely no wear and tear. 

 

The electrical energy is changed to a different form 

which is transmitted through a particular medium 

without using the conducting wires in case of a 

transfer of electrical energy wirelessly where usage of 

conductive cables can be avoided. Example a radio 

station will generate a signal i.e. voltage consisting of 

the information to be transmitted. This signals will be 

converted into an electromagnetic energy signal and 

spread in all directions by beaming this signal in the 

air. The antenna receives this signal and then converts 

it back into electrical signal nothing but a voltage 

signal from which the information will be produced. 

Wireless power transfer is an alternative method for 

the future’s applications. 

  

 

LITERATURE REVIEW 

The concept of wireless power transfer was first 

introduced by Nikola Tesla. He demonstrated the 

illumination of gas discharge tubes in the year 1893 in 

Chicago. Lightning sparks was generated by using 

high frequency electrostatic [1]-[3]. He did 

experiments in the Wardenclyffe Tower until it was 

demolished in 1917. He found that only through the 

upper atmosphere electrical energy could be 

transferred and the Earth at any point. This work of his 

resulted in radio telecommunication through a long-

distance which was a major contribution [4]. Using 

microwave power Brown was able to fly a small 

helicopter where it did not require a man to control 

over 60 feet away as a joint project between the 

Department of Defence and NASA. In this WPT 

applications were used with the semiconductors for the 

first time [5].  In ‘70s wireless transfer of power was a 

major interest. NASA and the Energy Department 

proposed a concept for obtaining solar energy which is 

a renewable source. The giant space satellites were 

deployed to collect solar energy and through 

microwaves, they were beamed to the Earth[6],[7]. 

NASA conducted experiments on the ground which 

proved the ability of high transfer of power levels over 

a few kilometres which resulted in the possibility of 

such a system. The 1975 ‘ASA JPL Goldstone 

Demonstration of Wireless Power Transfer  showed 

the transmission of 34kW of power with  an 

 efficiency of 82 % over a distance of 1.5km [7]-[9] 

 

SYSTEM DESCRIPTION 

The block diagram of Electric Transportation system 

in Figure 1 consists of LC oscillator (modified Royer 

oscillator) which is powered by the regulated power 

supply, LC oscillator acts as a centralized unit as it 

supplies high-frequency voltage for primary coil. 
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Figure 1: Block Diagram of Electric transportation 

system  

 

The primary coil is of coil array type which acts as a 

transmitter for wireless power transfer which is to be 

linked to the secondary coil. The primary coil is 

connected to IR circuitry and relay driver for the 

segmentation process.IR circuitry consists of the IR 

transmitter and the IR receiver in turn connected to the 

relay driver circuit and the combination of these is 

connected in series with the primary coil. IR sensor 

detects the vehicle as an obstacle and sends the signal 

to relaydriver. The secondary coil is placed beneath 

the vehicle. The secondary coil is of foil/perimeter 

type which acts as the receiver for transmitted high-

frequency voltage and hence it is called “pick up 

module” for the vehicle. 

 

Once the IR sensor senses the vehicle as an obstacle it 

sends the signal to relay driver and the relay driver 

connects the primary coil to the oscillator, hence 

generation of magnetic flux takes place and this flux is 

linked to secondary coil and the voltage is induced. 

Resonator is connected to the secondary coil here we 

use a capacitor as the resonator, this resonator is 

connected to the LED. When secondary coil induces 

the voltage LED glows ensuring wireless power 

transfer. The output from resonator is fed to the bridge 

rectifier and the output of bridge rectifier is given to 

capacitor and it is fed to the analog input of Arduino 

Uno. 

 

Shaped Magnetic Field In Resonance (SMFIR) 

 
Figure  2: Block diagram of SMFIR 

 

Effective power transfer will take place mainly by 

designing the key technologies, they are power cables 

and pickup module. Horizontal and Vertical magnetic 

flux are the types classified under non-contact power 

transfer under the pick-up module based on the 

direction of the magnetic flux. 

 

Figure 2 consists of power lines and the pickup 

module with vertical and horizontal magnetic flux 

produced in them. Under the road surface forms, the 

current loop due to two power lines with opposite 

current directions Magnetic flux is induced around 

each power line due to current in the power lines. Due 

to the two power lines, the Magnetic flux between 

them will get added. Through copper coils which is 

present inside the ferrite core, the pickup module 

catches the vertical magnetic flux. This will have the 

advantage of efficient transfer of power due to the 

direction of the magnetic flux from the power lines 

and pick up module both are the same. Three will no 

add of flux in Horizontal magnetic flux types at the 

centre portion hence they are of less efficient. 

 

Segmentation Method 

In order to reduce the consumption of power 

segmentation method is used. The primary coil is 

divided into several coils called segments for these 

segments individual IR circuitry and relay driver is 

connected since the sensor and relay arrangement is 

connected in series with oscillator as soon as the 

sensor detects the vehicle primarily the coil is turned 

on, the secondary coil receives transmitted flux and 

voltage will be induced. Referring to Figure 3 PC 

stands for primary coil and SC stands for secondary 

coil. We used four primary coils which constitute four 

segments. When the IR sensor senses the secondary 

coil, the situated IR sensor primary coil segment is 

made automatically on, and energy will get transferred 

to the secondary coil, which is placed beneath 

thevehicle. When the vehicle moves away from the IR 

sensor, the sensor stops sensing the vehicle since the 

sensor and oscillator are connected in a series 

oscillator connection with coil disconnects and energy 

transfer will not take place.IR sensor circuitry is 

powered by an individual battery arrangement.  

Figure 3: Block Diagram of Segmentation Process 
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Referring to Figure 3.2 only primary coil 2 is made 

ON since the vehicle is above that particular coil and 

since any other coil detects the vehicles, all other 

primary coils were OFF representing the segmentation 

method. 

 

IMPLEMENT AND EXPERIMENTAL 

RESULTS 

Figure 4 refers to modified Royer oscillator is an LC 

oscillator used to generate a high-frequency voltage 

which is fed to primary coil. This demonstrates 

wireless power transfer for electric vehicle 

transportation system by introducing a new 

technology called Shaped Magnetic Field In 

Resonance (SMFIR). 

Figure 4: Modified Royer oscillator and its high-

frequency output 

Figure 5: Segmentation Method Testing 

 

Figure 5 refers trail of segmentation method and 

assembled IR sensor and relay testing, which is then 

paralleled for four primary coils. The prototype in 

Figure 6 consists of four primary coils with ferrite 

core and IR circuitry arrangement, the vehicle is 

moved along the sidetrack provided, beneath the 

vehicle the coil is attached which acts as a secondary 

coil which is of foil type. In the top of the vehicle, 

the Arduino Uno is attached to provide details of 

charging and discharging levels of capacitor for 

LCD. 

 
Figure 6: Prototype of Contactless Power Transfer 

for Electric Transportation System Using SMFIR 

Technology  

 

LCD displays in Figure 4.4 shows charging while the 

sensor is made on and displays discharging when the 

vehicle moves away from the sensor, corresponding 

voltage levels are displayed gradually. 

 
Figure 7: LCD indicating charging voltage level 

 

CONCLUSIONS 

As the world tries to replace the Internal Combustion 

engines with electric vehicles, the domain requires 

advanced technologies which actually make the EVs a 

better one. Electric vehicles are witnessing a major 

threat in the field of battery technology and we have 

tried to aid the through our experiments. 

 

The experimental results show that the power will be 

received by the electric vehicles wirelessly by using 

"Shaped Magnetic Field in Resonance (SMFIR)" 

technology. This technology enables the transfer of 

electricity into the electric vehicles through the 

surface of the road wirelessly while moving. This has 

led to the installation of small battery which is one-

third of the size of the battery equipped with a regular 

electric car. A greater investigation and alternative 

technologies are essential in order to enhance the 

positive future of electric vehicles 
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