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 BACKGROUND : Light-Fidelity (LiFi) is basically a technique to transfer data at the 
highest rate ever known. Yet these methodologies seem less applied in real time. Using 

visible light for data transmission leads to many advantages and eliminates most 
drawbacks of transmission via electromagnetic waves. Moreover, since no interference 

with electromagnetic radiation occurs, visible light can be used in hospitals 

OBJECTIVE : Visible Light Communication (VLC) using Light Emitting Diode 
(LED) is a technology gives an opportunity to provide high speed and low cost wireless 

communication. The paper details about the measurement of bio-parameters. Mainly 

four kinds of measurement are done and they are ECG, Body temperature, Blood 
Pressure haemoglobin and SpO2 (the amount of oxygen in the blood) measurement. 

These data’s are transmitted using LiFi. RESULT : The instruments developed so far 

have the capability to transfer the data using wireless techniques. But here the data 
being analysed is transmitted via light. The best part of this instrument is that it never 

shows interference with the signals being transmitted. Moreover the wired connections 

required are completely avoided to great extent. CONCLUSION : The most 
advantageous part of the instrument is that the data is transferred at the rate of light so it 

becomes too easy to transfer huge numbers of data within few seconds which makes it 

best suited for bio-medical applications. Hence the radiation effect which is one of the 
common problems faced by the patients is completely eradicated due to transmission 

using LiFi. 

 

INTRODUCTION 

 

With the exponentially increasing data demand but limited available radio spectrum, alternatives will be 

necessary to accommodate the needs of wire-free communication systems. This system will illustrate the 

problems of current wireless communication systems and alternatives to these systems, as well as motivations 

and possible applications for Visible Light Communications.  

As societal dependence upon wireless systems continues to grow, wireless technology needs to expand to 

meet the demand. Phones, laptops, and global positioning systems are all devices that implement certain forms 

of wireless communication to send information to another location. However, the availability of current forms of 

wireless is very limited, and it is not necessarily safe to implement wireless radio, making it necessary to 

explore other alternatives to wireless communication to allow continued expansion upon communication 

systems and to ensure safe use.   

http://www.ajbasweb.com/
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In addition to the crowding of the frequency spectrum, interference is also a concern for many existing 

wireless systems. Any simultaneous use of a frequency band will cause interference due to the electromagnetic 

nature of most wireless devices, which could result in incorrect or loss of information for those users involved. 

A prime example of this is the use of mobile devices on planes, which directly affects safety.  

VLC systems have more flexibility and integrity than other communication systems in many regards. Since 

the medium for transmission in VLC systems is visible light and not RF waves that can penetrate walls, the 

issue of security is inherently solved because light cannot leave the room, containing data and information in 

one location.  

In recent years the research are going to find the alternative energy source and products. The purpose is to 

reduce the energy consumption, that too in lighting area. VLC uses the visible light spectrum from 380nm  to 

780 nm. The fast switching capability of the LED enable the data transmission.VLC system based on white 

LEDs has emerged as an eco-friendly IT green technology using THz visible light spectrum in provision of both 

lighting and wireless access. Installation of new communication cables between other fixed network and LED 

lights is expensive, disruptive and time consuming process. Meanwhile, the power-line communications (PLC) 

can make it possible to use the power lines as the medium of communications. (Harald Haas, 2015) 

The utilities of home networking over power-lines can take advantage of the existing wiring infrastructure 

for provision of illumination cum communication. The integrated system of VLC and PLC is a smart way of 

fulfilling the premise of broadband access for home networking, while providing efficient and low-cost lighting. 

To achieve the higher data rates (MHz), PLC channel is simulated using DMT-QAM modulation scheme. 

(Krishna Prasad, 2013) 

VLC is a new technology that may become an alternative choice for wireless communication in the future. 

The technology may be used in many indoor applications. The specific presentation of VLC in this study is with 

the use of LEDs as the medium for transmission. Digital information will be sent through the LEDs as light 

pulses, and then a receiver will be able to collect the light pulses as a code and translate it to a corresponding 

audio data. In this study, the visible light communication system uses modulation schemes, such as on-off 

keying, so that the digital HIGHs and LOWs are representations of the binary code to be transmitted. 

Acknowledgement lights incorporated in the receiver are also utilized to make multicasting possible, and to 

signal that transmission is successful. (Adoptante, 2015) 

Smart phones, tablets, and the rise of the Internet of Things are driving an insatiable demand for wireless 

capacity. This demand requires networking and Internet infrastructures to evolve to meet the needs of current 

and future multimedia applications. Wireless HetNets will play an important role toward the goal of using a 

diverse spectrum to provide high quality-of-service, especially in indoor environments where most data are 

consumed. An additional tier in the wireless HetNets concept is envisioned using indoor gigabit small-cells to 

offer additional wireless capacity where it is needed the most. The use of light as a new mobile access medium 

is considered promising. In this article, we describe the general characteristics of WiFi and VLC (or LiFi) and 

demonstrate a practical framework for both technologies to coexist. We explore the existing research activity in 

this area and articulate current and future research challenges based on our experience in building a proof-of-

concept prototype VLC HetNet. (kun chen Hu, 2016) 

LiFi is a wireless optical networking technology that uses LEDs for data transmission. LiFi is designed to 

use LED light bulbs similar to those currently in use in many energy-conscious homes and offices. However, 

LiFi bulbs are outfitted with a chip that modulates the light imperceptibly for optical data transmission. LiFi 

data is transmitted by the LED bulbs and received by photoreceptors. LiFi's early developmental models were 

capable of 150 megabits-per-second (Mbps). Some commercial kits enabling that speed have been released. In 

the lab, with stronger LEDs and different technology, researchers have enabled 10 gigabits-per-second (Gbps), 

which is faster than 802.11ad. (Harald Haas, 2015) 

 The evaluation report of US DoE given in the Table 1. This shows the importance and advantages of LED 

technology.(US Department of Energy, 2013) 

 
Table 1: Comparison of conventional and LED Light 

LAMP WATTS LUMINANCE LIFE TIME (HOURS) 

Incandescent 60 900 1000 

Florescent Lamp 15 900 8500 

LED (2011) 12.5 800 25000 

LED (2015) 5.8 800 40000 

 

Benefits of LiFi: 

 

• Higher speeds than Wi-Fi. 

• 10000 times the frequency spectrum of radio. 

• More secure because data cannot be intercepted without a clear line of sight. 

• Prevents piggybacking and Eliminates neighbouring network interference. 

http://searchnetworking.techtarget.com/definition/photonic-network
http://searchcio-midmarket.techtarget.com/definition/light-emitting-diode
http://searchcio-midmarket.techtarget.com/definition/chip
http://searchnetworking.techtarget.com/definition/Mbps
http://searchnetworking.techtarget.com/definition/gigabit
http://whatis.techtarget.com/definition/80211ad
http://searchmobilecomputing.techtarget.com/definition/Wi-Fi
http://searchcio-midmarket.techtarget.com/definition/electromagnetic-radiation-spectrum
http://whatis.techtarget.com/definition/piggybacking
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• Unimpeded by radio interference. 

• Does not create interference in sensitive electronics, making it better for use in environments like 

hospitals and aircraft. 

By using LiFi in all the lights in and around a building, the technology could enable greater area of 

coverage than a single WiFi router. Drawbacks to the technology include the need for a clear line of sight, 

difficulties with mobility and the requirement that lights stay on for operation. 

VLC is emerging development in latest LED technology for both illumination and for the data transmission. 

This has potential area in research to used  in various applications. This paper presents various parameters of a 

human body is monitored using LiFi and the data is transmitted through IoT technique and these values are 

stored in Cloud. The system gives overall patient information anywhere, any time and in any device. 

 

MATERIALS AND METHODS 

 

Components used are instrumentation amplifier AD624AD, high intensity LED bulbs or laser, photodiode, 

8051 controller, electrodes for signal measurement, temperature sensor and pressure sensor. 

This system uses VLC transmission aims to eliminate the use of RF Technology in Hospital. The 

information about the patients in terms of biological signals are picked up and blinked using LED’s. These 

LED’s are act as a Transmitter. All the signals are transmitted through it. These signals are received via Photo 

Detectors which are act as a Receiver. The received signals are analysed and stored using Internet of Things        

(IoT) in Cloud space for further use. In any emergency situation the system also gives an alert   

 

Block Diagram For Measurement of Bio-Parameters: 

This instrument consists of four circuits namely ECG measurement circuit, body temperature measurement 

circuit, pressure measurement circuit haemoglobin and SPO2 measurement circuit. All such parameters are 

measured one after the other with the help of selector switch. Then each signal is conditioned with the help of 

signal conditioner circuit and further fed to LiFi transmitter. LiFi transmitter consists of Darlington IC used for 

amplification and driving led for transmission of data. Figure 1 shows the block diagram for bio parameter 

measurement. 

Data transmission is done with the LED, here the property of Led that it has fast switching characteristics. 

The data is actually decoded as 1 and 0 i.e. for an LED it is either on or off. The data is transferred at the rate of 

light speed. Basically the rate of transmission is faster when compared to that of wireless transmission of data. 

And on the either side, receiver is present which is directly connected to the physicians those who want to 

analyse. The data is transmitted wirelessly. The photodiode senses the light rays falling onto it and fed to the 

stage-wise amplification circuit and then fed to the receiver pin of micro controller (8051 328) is used. Using 

IoT cloud of data is created and then it can be retrieved from the server whenever it is necessary. With the help 

of wireless transmission these data is sent to the PC and can be plotted as graph and different type of 

interpretation can be done.    

 

 
 

Fig. 1: Block Diagram for bio parameter measurement 

http://searchmobilecomputing.techtarget.com/definition/Wi-Fi
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Fig. 2: Final Data Transmission   Fig. 3: Transmission and reception circuitry 

     Implementation in LiFi  

 

The data “design” is transmitted with the help of LiFi. The data is first decoded to respective ASCII code 

and that is 64, 65, 79, 69, 67 and 74. Here these ASCII codes are converted to binary and also character by 

character. Each data is sent digitally. The data is sent in the form of square pulse. Figure 2 explains about how 

the data is transmitted in this setup.  

 

Circuit Diagram Explanation: 
The circuit diagram consists of two parts transmitter and receiver section. Only a single parameter such as 

ECG measurement is shown in above figure 2. Likewise many such parameters like temperature, pressure and 

etc can be measured with the help of selector switch. Here the ECG signals is filtered and then transmitted 

wirelessly with LiFi technology. Figure 3 shows the Transmission and reception circuitry 

 

Transmitter Section: 

This section consists of two circuitry combined and it is ECG measurement circuit and the next is LiFi 

transmission circuit. In this section ECG measurement circuit consists of 3 lead measurement system connected 

to an instrumentation amplifier AD624AD which amplifies the signal and then fed to the band pass filter. The 

resistance and capacitance value is chosen such a way that it acts as band pass filter. It is used in variety of 

application. The signal of required frequency is given to the Darlington IC for transmission of data with the help 

of LED. This IC decodes the data to binary for transmission. Here on state of led is represented as 1 and off state 

of LED is represented as 0. So while transmission, the data is sent as 0 or 1. 

 

Receiver Section: 

This section consists of LiFi receiver. In this circuit it consists of mainly amplifiers and photodiode. 

Photodiode senses the light falling onto it and produces the voltage proportional to it. This voltage is sensed by 

two stage amplifier and then it finally reaches the receiver pin of the micro-controller. Microcontroller accesses 

these data and then converts signals to values and then stored in cloud. Either by using MATLAB or LABVIEW 

each data is interpreted as graph and stored in PC. Whenever this data is needed, it can be accessed from the 

cloud with the help of Wi-Fi technology.  

 

Implementation of Lifi Technology: 

Visible light should be considered as the medium for wireless transmission because it has a few advantages 

over other standard wireless transmissions. The first reason to consider is visible light’s frequency spectrum 

bandwidth, which ranges from 430 THz to 750 THz . The bandwidth is much larger than the radio frequency 

bandwidth, which ranges from 3 kHz to 300 GHz. With a larger bandwidth it is possible to accommodate more 

users and potentially achieve higher transfer rates because each user can be given a larger portion of the 

bandwidth to transfer information.  
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If the communication system will be used in hospitals, the transmissions will not occur in the Industrial, 

Scientific, and Medical (ISM) band, therefore not interfering with medical devices. On top of having a higher 

bandwidth, the frequency spectrum has less regulation than the radio spectrum. With little regulation, the user 

will be able to choose any frequency to transfer information. If visible light communication systems become 

more popular, regulations could be placed on these forms of data transmission for the same reasons that they 

were placed for the radio spectrum.  

The proposed system is consist of the following modules  i) sensor module ii) data reading module iii) data 

convention module  iv) Transmitter module v) Receiver module vi) Microcontroller module vii) storage        

viii) Data interpretation module ix) IoT module x) PC 

The reliability of the proposed system are tested by carried number of experiments. This VLC system is 

configured for unidirectional data transmission of bio medical signals. Basically the research consists two major 

sections. Firstly the data transmissions as well as reception without loss of signal strength using LiFi 

technology. Then the basic bio-parameter measurement had done with the basic circuitry involved. These two 

sections are combined together to yield the particular result. This section explains how different data is 

transmitted and how it is received and how the square waveform changes with data change. Moreover even it 

can be observed that the signal sent to the transmitter is exactly retrieved from the receiver.  

Figure 4 and 5 shows the data being transmitted and the image being taken from the oscilloscope. The 

voltage measured is also informed in the graph. It is basically a square wave with minimum voltage as 280mV 

and maximum limit as 5V. The data input is represented here. 

Figure 6, 7 and 8 shows different level of signal which is represented in blue and green. The level of two 

signals is completely different. They are different in amplitude and moreover the maximum and minimum limit 

also differs. The amplitude of the blue signal is decreased from voltage to millivolts. This is compared with the 

reference signal that is the input signal. The image is captured from both the input as well as output that are 

transmitter as well as receiver. The data transmitted is represented as blue and the data received is represented as 

green. It is analysed that the sent to the receiver is much like the data transmitted. 

 

 
Fig. 4:  Data in Square wave transmission    Fig. 5: With different voltage level 
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Fig. 6: Two wave combination      Fig. 7: Two different square wave at different 

     and transmission voltages 

 

 
Fig. 8: Two different level of signal    Fig. 9: Receiver and CRO image                                 

      with different mean 

 

Figure 9 and 10 clearly depicts the data being transmitted and the data being received in LCD display which 

is also interfaced with the transmitter. Firstly the data is converted to ASCII values and then decoded to binary 

which is actually on and off of an LED which is sensed by the photodiode and then the data is again converted 

to the hex code and sensed by the microcontroller. Controller helps in displaying the output.    

 

 
Fig. 10: Transmitter and Receiver Interface 

 

Conclusion: 

The system proposed in this paper is capable of transmitting data between two devices at the speed of a few 

kbps. The main requirement is line of sight between the transmitter and receiver. Hence this system can be used 

in closed area or room. LiFi technology is still in the starting phase. Indoor networking and location based 

products are slowly available in the market. LiFi is expected to do more in IoT, Smart Cities, Power over 
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Ethernet (PoE), Wireless Sensor Networks (WSN) etc. LiFi is depends strongly on special LEDs and Photo 

Diodes or Image sensors. 

This system exhibits the biomedical signals of patient information are transmitted via visible light. With the 

help of latest internet speed and devices the proposed system enables online monitoring of the patient’s 

condition. And the data is transmitted to anywhere in the world for study, analysis or to report. And also short 

messages can also send to notify persons in case of abnormal conditions. There are so many bio-medical 

instruments which operate at different specifications. But the most important of all is that nowhere the 

instrument communicates with light. Here, this instrument has the capability to communicate with the speed of 

light. The important aspect is that no radio wave interference is caused. Radio waves can too affect the patients. 

The wiring around them too causes the discomfort. All these issues are sorted out and the communication is 

made better. The analysis rate is also improved. More number of patients are analysed within less span of time. 

Technicians feel more comfortable to handle such kind of instrument. 

 

Future Work: 

In future one can use micro LED’s for data transmission which flickers at a higher data rate than normal 

LED’s. A cluster of LEDs can be used for parallel data transmission. LED’s of different colours can be used to 

enhance the data transmission rate. LiFi technology can perform a critical role in providing superfast home 

broadband internet that will lead to higher bandwidth data communication on different platforms at the same 

time. LiFi takes VLC further by using LEDs to realise fully networked wireless systems. Synergies are 

harnessed as lights become LiFi attocells resulting in enhanced wireless capacity for the IoT, 5G and beyond. 
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