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I. Introduction 

 Li-Fi is a bidirectional, high-speed and fully 

networked wireless communication technology similar to 

Wi-Fi.Li-Fi basically transmits data between two terminal

using LEDs.  The speed of data transmission was about

mbps. Wi-Fi uses radio waves for data transmission and 

communication between terminals proves fatal in areas 

like oil petroleum which can harm the environment 

causing vast destruction so to avoid such situation using of 

light in some area proves beneficial. Li-Fi is more secure 

as it does not allow data leakage[2]. 

II. Proposed System 

 In Li-Fi technology data transmission

through light or LED. The working concept of Li

be categorized in two modules i.e. Transmitter and 

Receiver. 

A Transmitter 

Figure 1:Working of Transmitter

Atthe transmitter section we use PC 

MATLAB software. This MATLAB software

data into its binary form and it also transmits

conversion to the receiver through LED. Next is the USB 

to TTL which is used so deal with the communication 
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technology playing anvitalrolein communication process. The main way we send

by using electromagnetic waves. However, these waves can support less bandwidth because of 

compact spectrum availability and intrusion. The solution to this problem is data transmission using Visible Light 

VLC applications include Li-Fi, vehicle to vehicle communication, robots in hospitals, underwater 

communication and information displayed on sign boards.The Li-Fi uses visible light for communication to provide high 

Fi and Li-Fi transmit data over the electromagnetic spectrum

Fi uses visible light, Ultraviolet and Infrared. In Li-Filight is transmitted using a LED

receiver,which can be placed in the phone, camera, tablet or PC.

Fi (Light Fidelity), VLC (Visible Light Communication), LED  (Light Emitting 

speed and fully 

technology similar to 

between two terminals 

The speed of data transmission was about 10 

transmission and 

communication between terminals proves fatal in areas 

the environment 

uch situation using of 

Fi is more secure 

Fi technology data transmission is done 

The working concept of Li-Fi will 

Transmitter and 

 
Working of Transmitter 

 which contains 

. This MATLAB softwareconverts the 

transmits the binary 

LED. Next is the USB 

the communication of a 

microcontroller. The microcontroller helps to generate 

square wave form from the binary 

MATLAB and inputs the square wave to the LED. 

which helps the LED to glow and allow transmission[1].

B. Receiver 

Figure 2: Working Of 

 At the receiver section exact opposite operation

Transmitter takes place. The light received from 

is captured by the photo diode. This

a Sensor and passes the output to the C

compares the binary inputdata.Similarly

recovered using Mat labsoftware[1].

C. Visible Light Communication  
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. The main way we send and 

can support less bandwidth because of 

is data transmission using Visible Light 

Fi, vehicle to vehicle communication, robots in hospitals, underwater 

for communication to provide high 

electromagnetic spectrum,Where as Wi-Fi uses 

using a LED. It works as a 

be placed in the phone, camera, tablet or PC. 

ommunication), LED  (Light Emitting 

microcontroller helps to generate 

the binary data converted by 

MATLAB and inputs the square wave to the LED. Later 

helps the LED to glow and allow transmission[1]. 

 

Of Receiver 

exact opposite operation of 

he light received from the LED 

tured by the photo diode. This photo diode works as 

r and passes the output to the Comparator which 

data.Similarly the original data is 

software[1]. 
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Figure 3: Visible Light Communication

  

Visible Light Communication (VLC) is 

communication technology which employs visible 

sources (LEDs). Li-Fi is implemented using LEDs

LED is ON we transmit a digital ‘1’ and if the LED is OFF 

we transmit a digital ‘0’. The continuous flickering of LED 

helps in data travelling from one terminal to another[7].  

 

Figure 4: Visible Light Communication

III. Block Diagram Of Li-Fi

Figure 5: Block Diagram of Li

● MICROCONTROLLER: Microcontroller is lo

power, high performance 8bit CMOS mi

with 4kb of EPROM (Electrically Programmable 

Read Only Memory).  
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Figure 3: Visible Light Communication 

(VLC) is a modern 

employs visible light 

Fi is implemented using LEDs. If the 

and if the LED is OFF 

. The continuous flickering of LED 

helps in data travelling from one terminal to another[7].   

 

ommunication 

Fi 

 

: Block Diagram of Li-Fi 

: Microcontroller is low 

CMOS microcomputer 

with 4kb of EPROM (Electrically Programmable 

 ●PC (Transmitter & Receiver)

the operation of image processing to be done at the 

transmitter side for sending the input image and at 

the receiver side for reconstructing the sent 

This processing is done by using 

PC.  

● Phototransistor: It produces some voltage at its output 

terminal connected to micro

from LEDs fall on it. Phototransistor is a device that 

converts light energy into electric energy. 

Phototransistors are same as photo resistors 

produce both current and voltage, where as photo 

resistors produce current only.  

●USB to TTL: The cable is easiest way ever to connect 

to the microcontroller router serial solace port. 

● Comparator (LM358N): In electronics, a comparator 

is a device that equates two voltages or 

and outputs a digital signal indicating larger voltage.  

 

IV.Experimental Setup

 Experimental setup basically comprises of 

transmitter setup and receiver setup. 

A. Transmitter Setup 

 

 

 

 

 

 

 

B. Receiver Setup 
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PC (Transmitter & Receiver): It is used to provide 

image processing to be done at the 

transmitter side for sending the input image and at 

side for reconstructing the sent image. 

using MatLab software in 

: It produces some voltage at its output 

terminal connected to microcontroller when lights 

s fall on it. Phototransistor is a device that 

converts light energy into electric energy. 

Phototransistors are same as photo resistors that 

both current and voltage, where as photo 

.   

iest way ever to connect 

router serial solace port.  

: In electronics, a comparator 

two voltages or two currents 

and outputs a digital signal indicating larger voltage.   

IV.Experimental Setup 

Experimental setup basically comprises of 

transmitter setup and receiver setup.  

 



CONCEPTS, OPPORTUNITIES &CHALLENGES IN 5G WIRELESS COMMUNICATION USING WI

Indian J.Sci.Res. 17(2): 238-242, 2018 

 

V. Results And Discussions

  

Using light as a data transmission medium helps to 

securely transmit data as it overcomes the problems

leakage and efficiently transmit multimedia data 

medium. It uses Visible Light C

technology[3]. Visible light communication us

LEDs offers the potential for such alternative.

reasons are as follows:  

• Bandwidth is not limited. 

• Existing local power line infrastructure can 

be utilized. 

 

C. Communication Between Wi-Fi And Li
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V. Results And Discussions 

Using light as a data transmission medium helps to 

as it overcomes the problems of data 

leakage and efficiently transmit multimedia data over a 

medium. It uses Visible Light Communication 

technology[3]. Visible light communication using white 

LEDs offers the potential for such alternative. The main 

wer line infrastructure can potentially 

Fi And Li-Fi 

 

Following Table-1 mentions comparison between Li

and Wi-Fi. 

 

Feature Li-Fi 

Full Form Light Fidelity  

Operation  

Li-Fi transmits data 

using light with the 

help of LED bulbs.

Interference 

Do not have any 

interference issues 

similar to radio 

frequency waves. 

Technology 
Present IrDA 

compliant devices 

Applications 

Used in airlines, 

Undersea explorations, 

Operation theatres

the hospitals, Office 

and Home premises 

for data transfer and 

internet browsing.

Merits(Advan

tages) 

Interference is less, 

can pass through salty 

sea water, works in 

density region  
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mentions comparison between Li-Fi 

 

Wi-Fi 

Wireless 

Fidelity  

Fi transmits data 

using light with the 

help of LED bulbs. 

Wi-Fi 

transmits data 

using radio 

waves with 

the help of 

Wi-Fi router. 

issues 

frequency waves.  

Will have 

interference 

issues from 

nearby access 

points(routers

)  

compliant devices  

WLAN 

802.11a/b/g/n/

ac/ad standard 

compliant 

devices  

explorations, 

theatres in 

the hospitals, Office 

ome premises 

for data transfer and 

. 

Used for 

internet 

browsing with 

the help of 

Wi-Fi kiosks 

or Wi-Fi 

hotspots  

Interference is less, 

salty 

sea water, works in 

Interference is 

more, cannot 

pass through 

sea water. 

Works in less 

density  

region. 
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Privacy 

In Li-Fi, light is 

blocked by the walls 

and hence will provide 

more secure data 

transfer  

In Wi-Fi, RF 

signal cannot 

be blocked by 

the walls and 

hence need to 

employ 

techniques to 

achieve secure 

data transfer. 

Data transfer 

speed 
About 1 Gbps 

WLAN-11n 

offers 

150Mbps, 

About 1-2 

Gbps can be 

achieved 

using 

WiGig/Giga-

IR 

Frequency of 

operation 

10 thousand times 

frequency spectrum of 

the radio  

2.4GHz, 

4.9GHz and 

5GHz 

Data density 
Works in high dense 

environment. 

Works in less 

dense 

environment 

due to 

interference 

related issues  

Coverage 

distance 
About 10 meters  

About 32 

meters 

(WLAN 

802.11b/11g), 

vary based on 

transmit 

power and 

antenna type  

System 

components 

Lamp driver, LED 

bulb(lamp) and photo 

detector will make up 

complete Li-Fi system. 

requires 

routers to be 

installed, 

subscriber 

devices(laptop

s,PDAs, 

Desktops) are 

referred as 

stations  

 

V. Conclusion And Future Scope 

 Conclusion from the above implemented concept is 

data Transmission using light is cheaper and secured. We 

can use Li-Fi in future in which data for smart phones, 

tablets etc can be dealt using lights fitted in the room. 

Radio waves cannot be used by commuters in aircrafts. 

LED-based lights are already used in aircraft cabins and 

each of these lights could be potentials VLC transmitters 

to provide both illumination and media services for 

travellers. Moreover, this will reduce the aircraft 

construction costs and its weight [6]. Underwater ROVs 

(Remotely Operated Vehicles) operate from large cables 

that supply their power and allow them to receive signals 

from their pilots above. They could also use their front 

lights to communicate with each other, processing data 

independently and sending their information back to the 

surface [4].  

 

References 

[1]  H. Elgala, R. Mesleh, H. Haas and B. Pricope , 

“OFDM   Visible Light Wireless Communication 

Based on White LEDs” in  International University 

Bremen 28759 Bremen, Germany in 2007 IEEE.  

[2].  H. Park and J. Barry, “Modulation Analysis for 

Wireless Infrared Communications,” in 

Proceedings of International Conference 

[3]   Lopez-Hernandez-Fj, Poves-E, PerezJimenez-R, 

and Rabadan-J: Lowcost diffuse wireless optical 

communication system based on white LED‟. 

Proc. 2006 IEEE Tenth International Symposium 

on Consumer Electronics. St. Petersburg, Russia. 

28 June 1 July 2006.  

[4]  P. Amirshahi and M. Kavehrad, (2006).Broadband 

Access over Medium & Low Voltage Power-lines 

and use of White LEDs for Indoor 

Communications.In IEEE CCNC 2006 

proceedings. 

[5] Amirshahi, P. and Kavehrad, M. 2006. Broadband 

access over medium and low voltage   power- lines 

and use of white light emitting diodes[ for indoor 

communications. In IEEE Consumer 

Communications & Networking Conference, Las 

Vegas, Nevada.Citeseer. 

[6]  S. Shao et al., “Design and Analysis of a Visible-

Light-Communication Enhanced WiFi System,” 

OSA/IEEE J. Optical Commun. Netw. (JOCN), 

vol. 7, no. 10, 2015, pp. 960–73. [10] P. M. Butala, 

H. Elgala, and T. Little, “SVD-VLC: A Novel 

Capacity Maximizing VLC MIMO System 

Architecture under Illumination Constraints,” 

Proc. 4th IEEE Wksp. Optical Wireless Commun., 

Atlanta, 2013.  

[7] Amirshahi, P. and Kavehrad, M. 2006. Broadband 

access over medium and low voltage   power- lines 



CONCEPTS, OPPORTUNITIES &CHALLENGES IN 5G WIRELESS COMMUNICATION USING WI-FI AND LI-FI 

Indian J.Sci.Res. 17(2): 238-242, 2018 

and use of white light emitting diodes for indoor 

communications.In IEEE Consumer 

Communications & Networking Conference, Las 

Vegas, Nevada.Citeseer. 

[8]  J. Carruthers and J. Kahn, “MultipleSubcarrier 

Modulation for Nondirected   Wireless Infrared 

Communication,” IEEE Journal on Selected Areas 

in Communication, vol. 14, pp. 538–546, April 

1996  

[9] DobroslavTsonev, SinanSinanovic and Harald 

Haas, “Novel Unipolar Orthogonal 

FrequencyDivision Multiplexing (UOFDM) for 

Optical Wireless”, IEEE, 2012. 

[10]  K. Kim and S. Kim, “Wireless Visible Light 

Communication Technology using Optical 

Beamforming,” Lasers, Fiber Optics, and 

Commun., vol. 52, no. 10, 2013, pp. 1–6. 

[11]  R. Nishioka et al., “A Camera and LED-Based 

Medium Access Control Scheme for Wireless 

LANs,” IEICE Trans. Commun., vols. E98-B, no. 

5, 2015, pp. 917-92. 

 [12]  X. Bao et al., “Protocol Design and Capacity 

Analysis in Hybrid Network of Visible Light 

Communication and OFDMA Systems,” IEEE 

Trans. Vehic. Tech., vol. 63, no. 4, 2014, pp. 

1770–78. 

[13]  H. Chowdhury and M. Katz, “Cooperative Data 

Download on the Move in Indoor Hybrid (Radio-

Optical) WLAN-VLC Hotspot Coverage,” Trans. 

Emerging Telecommun. Technologies, vol. 25, no. 

6, 2014, pp. 666–77. 

[14]  L. Grobe et al., “High-Speed Visible Light 

Communication    Systems,” IEEE Commun. 

Mag., vol. 51, no. 12, 2013. 


