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Abstract 

Light Fidelity (LiFi) is a technology based on Visible Light 
Communication (VLC). VLC using the Light Emitting Diode (LED) will 
become an appealing alternative for the present radio frequency 
communication. In this paper we proposed a safe and cost efficient data 
transmission system in ships using VLC in the place of radio frequency 
communication and a repeater system using which the distance of 
transmission can be increased. LiFi uses rapid pulses for data transmission. 
The LEDs will transfer data in high intensity that it will be difficult for 
human eyes to follow. The proposed scheme will be an appealing solution 
for the wireless data transmission in ships in a safer manner, especially in 
oil tankers and chemical tankers. It will be cost efficient and high speed.  
The reliability of the system is much more than the present system. It could 
be extended to places such as hazardous zone, hospitals, radio frequency 
free zones, etc. The result shows that the data transmission is executed in 
the system with the LiFi transceiver.  
     Key Words and Phrases: Light Fidelity; LiFi; Marine; Data 
transmission; Marine Safety System; Visible Light Communication; VLC; 
Ship; Radio frequency.  

 

 

1 Introduction 

The increase in the demand of wireless data transmission services without radio 

interference has led to the raise of visible light communication. The current radio 

frequency based systems such as Wi-Fi resulted in spectral overcrowding and radio 

interference in the ships. In this context, visible light communication which utilizes the 

Light Emitting Diode for data transmission gives a solution for the spectral overcrowding 

and radio interference. At present in ships such as oil and chemical tankers wired system 

is used for data transmission. The wired system is difficult to replace and of high 

replacing cost. The present wired system in such ships cannot be used for mobile devices, 
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whereas in the proposed system data transmission is done through light so that it will be 

free from radiation and can be used in oil and chemical tankers. This will be the safe 

method for data transmission in such ships and the cost of LiFi will be cheap compared 

to that of wired system and easily replicable. The LiFi system can transmit data up to a 

distance of approx. 100 meters minimum and the maximum limit depends on the 

intensity and type of LED used for data transmission. 

LiFi requires modulation as the visual or optical signals are unipolar signal, whereas 

for transmission of data we need bipolar signals. For this purpose we are modulating the 

unipolar optical signal into bipolar signals for transmission using Visible Light 

Communication. It can be done by biasing with the DC offset. In recent research they 

used the basic modulation techniques such as On-Off keying and Pulse Position 

Modulation and till now this technique is followed for VLC. But they cannot give 

maximum efficiency in the case of spectrum as the unipolar modulation techniques 

reduces the speed of data transmission and hence we use the technique of frequency and 

amplitude modulation for achieving high data rates. Thus amplitude modulation and 

frequency modulation will be a best alternative for the present pulse modulation by 

giving high data rate.  

In the means of security, LiFi will be one of the most secured type of communication. 

The data’s are transmitted by means of light, the light cannot penetrate through walls and 

hence it cannot be hacked by a unknown source and for open source LiFi, the common 

method of encryption that are used in other modes of communication can also be applied. 

For higher safety measures, the transmitter can be modulated by using special encryption 

codes. 

H.Elgala formulated the data transmission using light using White LEDs, it resulted 

in radiation free wireless transmission. Whereas, the speed of transmission is very slow 

compared to that of the existing systems [1].  He reformulated his work and used his 

work for transmission of data in a closed area. It worked well but cannot attain the speed 

of data transmission [6]. In 2008 A.Boukerche used visible light communication for data 

transmission between two computers with the concept of visible light communication. It 

worked well but the data transmission requires large number of LEDs which resulted in 

disturbance during transmission [5]. Isamu Takai applied the concept of light fidelity for 

communication between vehicles. It remained as one of the best remedy for preventing 

accidents whereas it cannot transmit data between vehicles at longer distance and require 

straight line of contact [10]. N.Lourenco found a solution for long distance transmission. 

He used multiple coloured lights which worked simultaneously for transmission of data 

at high intensity. Thus achieving long distance data transmission, whereas it also has the 

drawback of low data speed [8]. W.Jia Yuan overcame the problem of low data 

transmission speed by using trichromatic LEDs which increased the data speed but only 

to an average extent [9]. M.Aoki executed a project based on wireless communication 

between vehicles, whereas it has high radio interference [3]. In 2003 a concept of sharing 

the internet in roads or common places was formulated, whereas the high spectral crowd 

remained as a major drawback [4]. H.Song made a research regarding finding the 

location of a vehicle without gps, but only the position can be found and data 
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transmission is not achieved [2]. U.Dietz executed data transmission between vehicles 

by means of cellular network [7].      

 From these reviews we observed that the high speed and long distance of data 

transmission were not achieved in ships using LiFi. Our work is about the safer wireless 

transmission in ships using light fidelity by achieving high data transmission rate. 

 

 

2 Light Fidelity 

A. Data Conversion 

 

Light Fidelity is a type of wireless communication based on Visible Light 

Communication (VLC). It uses light as the main source of communication. LEDs serve 

the purpose of source device. LiFi is transmission of data through illumination by taking 

the fiber out of fiber optics by sending data through a LED light bulb that varies in 

intensity faster than the human eye can follow. LiFi is the term some have used to label 

the fast and cheap wireless communication system, which is the optical version of Wi-

Fi. It is possible to encode data in the light by varying the rate at which the LEDs flicker 

on and off to give different strings of 1s and 0s. The LED intensity is modulated so 

rapidly that human eye cannot notice, so the output appears constant. 

     LiFi uses the common power source for working. It requires less modification in the 

present system. The LED lights will do the job of data transmission. The data 

transmission takes place by the LEDs. The LEDs will be always in ON state, whereas 

the brightness of the LED can be varied manually or automatically, so that it won’t 

disturb the circumstance. The brightness of the LED doesn’t affect the range of data 

transmission, only the distance of the receiver from the source matters. The distance of 

signal coverage depends on the type of LED we use for the system. Monochromatic 

LEDs are used for short distance transmission, whereas for long distance transmission 

trichromatic LEDs are used. 

     B. Operation of LiFi Transceiver 

 

 

Figure 1: Block Diagram of LiFi Transceiver 
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The Figure1, shows the block diagram of LiFi transceiver. The PC is connected with 

the internet for sharing the data. The PC will send signal to the MAX232. It is used to 

convert signals from RS232 port to signals suitable for TTL compatible digital logic 

circuits. The converted signal will be sent to the controller where it will be processed and 

sent to the devices within the surrounding area. In case of data transmission for another 

part or large area, repeater is used. The repeater will transmit the data to further devices. 

The PC is the initial source of control. The PC will be connected directly to the internet 

by means of modem. The PC data’s can be uploaded to the internet by means of cloud 

networking through which the data’s in the PC can be accessed directly from the internet 

by approved users. Both the PC and the internet will be connected with each other and 

data transfer is established between the controller by using MAX232 and UART. At first 

MAX232 comes into play, the MAX232 is an integrated circuit used for converting the 

RS232 serial port signal to TTL compatible digital logic circuits. It is a dual transmitter/ 

dual receiver converter device. The converted TTL signal will be sent to the UART. It is 

a serial communication device, it is the place where the data format and transmission 

speed can be configured. Before the signal entering the Controller from UART, the signal 

will be modulated by frequency and amplitude modulation techniques, so that the data 

will be converted to bipolar signals and so the data can be transmitted by LiFi. The 

modulated signal will be transmitted to the devices after encrypting the data by using any 

of the encryption techniques used commonly and decrypted in the receiver end by the 

device receiving the signal. 

For extending the range of transmission we are using repeater technique similar to 

that of Wi-Fi. But in LiFi we need not require frequent modulation and encryption, as 

the data received by the repeater will not be decrypted so that the data will be 

retransmitted directly and the repeater now acts as the source during the retransmission 

process. 

The repeater circuit requires a high capacity LEDs as the circuit will have the 

maximum load compared to that of the source circuit. The repeater circuit will be equal 

to that of the source circuit whereas in the repeater circuit there will be no special 

processes such as modulation or conversion and only the transmission and reception of 

data takes place in the circuit. The repeater circuit can only be used only once in a system 

as the signal range will demodulate the signal and the data may be lost. For further longer 

transmission an extra demodulation and modulation technique must be carried out, so 

that the data can be transmitted without any data loss.  

Under different operating conditions, polymer-electrolyte FC had different 

regulation characteristics. Thus it helps in the good de- sign of power conditioning 

stages.  

3 Simulation of Lifi System 

A. Execution of LiFi Simulation 
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Figure 2: Basic Layout of LiFi Transceiver 

    

Figure 2, shows the basic layout of LiFi transceiver system. Here we are using a 

transmitter and a receiver setup by using a microcontroller for demonstrating the data 

transmission. The transmitter part will be connected to the PC directly from which the 

data will be transmitted. The data sent from the PC will be again processes in the 

controller and only the required data will be sent to the devices. The data limitations can 

be programmed in the controller, so that the data collision can be avoided. The receiver 

part receives the signal sent from the controller and will be re-verified with the inbuilt 

programming to avoid the unwanted data. Once the system is ON, the system will be 

continuously monitoring for data request and transmission takes place. For simulation 

purpose we are using virtual terminal as the input device instead of the PC. The data’s 

such as text or numbers or any special characters can be transmitted. There will be no 

limitations for the parameters in data transmission. Any type of data or any parameter 

can be entered in the input terminal. 

 

 

 

      

 

 

 

 

 

Figure 3: Execution Layout of LiFi Transceiver 
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Figure 3, shows the execution layout of LiFi transceiver. Here we setup LCDs for 

displaying the data sent and received by the transmitter and receiver respectively. The 

input data entered in the virtual terminal will be sent to the microcontroller. The 

microcontroller has a predefined programming, depending on which the data will be 

processed. The input data will be checked for errors and the data will be modulated by 

means of modulator. The modulated signal will be a bipolar signal which will be 

encrypted in the LEDs. The LEDs will convert the encrypted signals into light signal and 

it will be transmitted. In the receiver section the received signal will be decrypted and 

demodulated to get the original signal. The encryption and decryption methods can be 

varied according to the requirements. The demodulated data will be processed by 

microcontroller and will be displayed in the receiver LCD. 

 

B. Simulation Result 

 

 

 

 

 

 

 

 

           

Figure 4: Executed Data transmission using LiFi 

Figure 4 shows the data transmission done using LiFi system. We programmed 

the microcontroller for numeric inputs and whatever the numeric data entered in the 

virtual terminal will be modulated and encrypted in the microcontroller and it will be 

transmitted by the LEDs. The receiver will receive the data then demodulation and 

decryption will be done in the receiver end and the transmitted data will be shown in the 

receiver display. In this simulation we entered the numeric value 1 the entered value is 

processed and shown in the transmitter LCD. The transmitted data is received by the 

receiver and the data is displayed in the receiver. As assumed the transmitted and 

received data is same without any loss in transmission. The assumed output and the 

simulation output is same. Thus transmitting the data in ships without any radiation or 

spectral overcrowding to longer distance. 
 

 

4 Conclusion 
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     In this paper, we propose a safest and cost efficient wireless data transmission system 

for ships such as oil and chemical tankers with high data rate and long transmission 

distance by using the Visible Light Communication. The proposed scheme could 

significantly simplify the complexity of radio interference and radiation, which is very 

efficient in safety, cost and signal coverage. The proposed scheme inherits the advantage 

of VLC with LEDs and make them complementary to each other, which is an appealing 

solution for safe and secured data transmission in ships, and hence it could be well 

extended to the places such as hazardous zones, radiation free zones, etc. 
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