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ABSTRACT Nowadays high bandwidth network (WAN, MAN, and internet, etc.) is a very important need of many people

to get their task completed using wired or wireless network. As the number of internet access devices have been
increased tremendously, a high speed network is on demand. Dr. Harald Haas has introduced a technique called Li-Fi technology- Light
Fidelity, which will provide a high speed internet like never before. This paper gives a large view on the use of light for organizational
benefits. Using copper wire for connecting devices for network access will be replaced by an LED light bulb that is used to fluctuate the
light faster. Embracing Li-Fi in the organization will culminate to a secure and cheaper infrastructure with the help of light as a wireless

data transmission medium.

1. Introduction

This paper gives a comprehensive view on the use of light
as a transmission medium for wireless communication.
Nowadays Wi-Fi technology is rigorously used in organiza-
tions. Wi-Fi is based on radio frequencies for data transmis-
sion. But Wi-Fi is facing several challenges, namely capac-
ity, availability, efficiency and security. The arrangement of
Wi-Fi technology is costly with the implementing cost and
maintenance cost. German Physicist Harald Haas intro-
duced the term Li-Fi (Light-Fidelity). Li-Fi is based on VLC
(Visible Light Communication) concept. A constant input
power is given to LED (Light Emitting Diode) bulb and the
produce output will also be constant. Faster the fluctuation
in input power faster be the produced output power. Li-Fi
is bidirectional technology.

Implementing Li-Fi in an organization will lead to access
the high speed internet network for all the devices (exam-
ple: Computer systems, router, employee’s mobile phone,
etc.). Using LED bulbs for wireless data transmission will
withdraw the harmful effect of radiation. Most important-
ly, as Li-Fi is visible light communication, the light signal
will only reach till the nearest light source. This means it is
highly secured [1].

The rest of this paper is organized as follows:

Section2 covers possible applications. Section3 specifies the
working of Li-Fi. Section4 illustrates the actual methodol-
ogy used. Section5 illustrates the benefits of Li-Fi in the or-
ganization. Finally, Section6 ends with a conclusion.

Literature Review

The Li-Fi system is the technology that transmits data
through various intensities of light. On July 2011, Dr.
Harald Haas demonstrated Light fidelity which is based
on visible light communication. Li-Fi uses an LED light
bulbs which are used currently in many organizations and
homes. In this technique Li-Fi bulbs are outfitted with a
chip that modulates the intensity of the light and then the
signal is demodulated into electronic form for optical data
transmission. The operational work of the LED is very
simple. If the button of the LED light is on then it trans-
mits a digital 1 and if the button of LED light is off then
it transmits a digital 0. This operation occurs very quickly.
Li-Fi provides a very high speed of internet access, up to 10
Gbps speed is tested. And its spectrum bandwidth is 10000
times greater than radio frequency. Li-Fi is very safe as it
does not generate harmful radiation. It also provides mul-

tiple access at a time with the same high speed and data
density [3].

General Working Principle

As shown in the Figure 1. The Light emitting diodes (LEDs) gets
switched on and off faster since the operating speed of the LED
is less than 1 ms. Data transmission is done using binary codes.
When LED is switched on, it transmits binary ‘1’ and when it is
off, it transmits binary ‘0’. A light sensitive device (photo detec-
tor) receives the signal and convert it back into the original data.
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Fig 1. Li-Fi architecture [2]

Using rapid pulses of light to transmit information with-
out using wire is called Visible Light Communication. Data
which comes from the outer world (internet) or through
LAN server is used to modulate the intensity of the LED
light source. The photo detector picks up the signal and
then converted into a data stream (original data) and sends
to the client [2]-[5]-[6].

2. Application of Li-Fi

a) Medical Application: Use of Wi-Fi in hospitals is not al-
lowed. Wi-Fi produces harmful radiations. It is unhealthy
for the patient’s health. Li-Fi emits electromagnetic inter-
ference and it does not interfere with medical instruments
available in the hospitals nor it interferes with by MRI
scanners [4].

b) Internet in the Airways: While traveling in the airways,
passengers gets low speed internet access at very high cost.
Wi-Fi, Bluetooth, infrared can not be used in airways be-
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cause it may interfere with the navigation systems of the
pilots. Use of Li-Fi in airways will provide high speed in-
ternet via LED light source which is available in the aircraft
at low cost [6].

¢) Vehicle communication and Traffic management: ve-
hicle headlights and tail lights can be replaced with LED
lights. Street lamps and traffic signal also can be replaced
by LED lights. This will be used to communicate one ve-
hicle to another. So that when any vehicle comes too close,
LED lights can alert the drivers which will help to reduce
the accident numbers and manage traffic as well [7].

3. How Li-Fi Works

Fig. 2. Assembled RF circuit [8]

As shown in Fig.2, process of light generation in all Li-Fi
systems can be understood in following steps:

1) First of all, RF circuit is formed by connecting the RF
power source across cavity known as “puck”. When power
source is connected to the RF driver then it generates elec-
tron assembly, which further leads to give high electric
field.
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Fig. 3. Emitting plasma column [8]

2) This electric field ionizes the gases present inside the
puck which in turn heats up and evaporates the metal-
halide materials which form a bright plasma column within
the bulb as illustrated in Fig.3

Research Paper

Process: The lamp driver i.e. power source is connected
to LAN data. Accordingly, based on variation in the data,
the source will generate digital signal and so as the corre-
sponding intensity of light. In this way Li-Fi works [8].

4. Methodology Used in Organization

The LED bulb is fixed in the organization as per the re-
quirement and structure of the organization. The employee
can access the network from any location where the nearest
light source is available.
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Fig. 4. The LED design for organization [10]

The basic architecture of Li-Fi technology is based on Main
LED Unit (MLU), Agent LED’s (AL) and Li-Fi cloud. The
main line is connected to MLU and further it extends to
smaller nodes, which are LED bulbs (example: AL1, AL2,
AL3, etc.). The LED lamp is fixed to the walls and ceiling
of the organization room. The position of the LED lamp is
adjusted in such a way that it can cover the maximum area
with high intensity of light [10]-[11]-[12]. Overall method-
ology will be illustrated in two parts. The first part covers
the communication from the internet to the client, while the
second part includes the client-internet communication.

4.1 Internet-client communication:

In recent years, the demand of IoT phenomena is increas-
ing rapidly, but at the same time it also encounters with
speed, security terms in large extent. Li-Fi has ability to
overcome these aspects. For example, when any organi-
zation needs data from server with maximum speed and
stringent security, it will employ following steps:

i) First of all, information will be fetched from the inter-
net. Further through ADSL router with dedicated IP
address the information will pass on to LAN connectiv-
ity of the organization.

ii) The flow of data coming from the LAN is fed to AL via
MLU. According to the binary data, the chip inside the
light unit will modulate the intensity of light.

iii) The receiver section of client, i.e. photo detector will
convert the light energy into electrical energy in analog
form.

iv) With the help of analog to digital converter (ADC), we
can reconstruct the data sent by LAN.

4.2 Client-Internet communication:
Now the data traveling from the client end to the internet
follows the steps shown below:

i) Along with photo detector, client unit also possesses
LED unit, which is activated when data coming from
the client end. Where at this end the binary data com-
ing will convert into the light energy.

ii) The detector unit located on the floor of the organiza-
tion will transform the light energy into electrical form,
further via ADC the binary data will get fed to the
ADSL router.

iii) Finally via router the data are transferred to the internet

[9].
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5. Benefits of Li-Fi in organization

1) Multiple Access a fixed LED lights can allow different
people to browse the internet and use the network at
the same time.

2) Speed - Li-Fi has produced a speed of over 10 gbps. As
Li-Fi gives a high bandwidth which 1000 times greater
than the radio frequency. Thus speed can be achieved.
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Fig. 4. The Light Spectrum [9]

3) Instant start-time- The LED bulb can be switched
ONCOF instantly.

4) Energy Efficiency- LED bulbs consume low electrical
power. Usage of Li-Fi in the organization will saves the
electricity consumption as well as will give high brightness.

5) Cost- Deploying LED infrastructure of the organization,
does not require huge investments.

6) Security- Light signal can not travel through the wall,
and also it allows roaming access between lights.

7) safety- light emissions are not harmful to the human
body.

VI. CONCLUSION

Li-Fi is such technology, where the speed and security as-
pect makes it exceptional. Light is part of day to day life
activities leads to easy access of the network. From the or-
ganization point of view, it is helpful in different aspects
like easy availability of light source, safer, healthier, green-
er, etc. Henceforth Li-Fi plays important role in providing
massive speed with stringent security of information.

ACKNOWLEDGMENT

This paper is completed under the guidance of Prof. Suhas-
ini Vijaykumar, whose reminders and constant motivation
encouraged me to meet the deadlines.

I would like to thank Mr. Pramod Dabhade (Manager
HDEFC Bank) to read my paper and advice throughout the

paper.

I would also like to thank Mr. Prashant Kamble (Deputy
Manager HDFC Bank) and Nilesh Shinde to share their
knowledge and provide valuable suggestions.

REFERENCES

[1] Haas, H,; Yin, L; Wang, Y.; Chen, C. "What is LiFi?”, Lightwave Technol-
ogy, Journal of, On page(s): 1533 - 1544 Volume: 34, Issue: 6, March15, 15
2016

[2] Vitthal S Saptasagare, Canara Engineering College, Mangalore, Karnataka,
India. “Next of Wi-Fi an Future Technology in Wireless Networking Li-
Fi Using Led Over Internet of Things”. International Journal of Emerging
Research in Management and Technology, March 2014. ISSN: 2278-9359

Volume: 5 | Issue: 6 | June 2016 ¢ 8179 | IF : 3.508 | IC Value : 69.48
(Volume-3, Issue-3)

[3] Fi Technology Transmission of data through light”. Vol 5 (1),150-154,
ISSN:2229-6093.

[4] LIFI Technology A Visible Light Communication

[5] LiFi Technology in Wireless Communication Revathi Ganesan

[6] www.slideshare.net/shivumanjesh/ss-47393388

[7]  Novel Architecture for Future Li-Fi Wireless Technology

[8] Durgesh Choudhary, Electrical and Electronics Engineering, O. P. Jindal
Institute of Technology, Raigarh-496001,(CG) India, Next Generation Com-
munication for LiFi Technology, International Journal of Engineering Re-
search and Technology (IJERT). Vol. 2 Issues 11, November — 2013 IJERT,
ISSN: 2278-0181

[9] Zimu Zhou, Zheng Yang, Chenshu Wu, Wei Sun, Yunhao Liu, CSE, Hong
Kong Univ. of Sci. and Technol., Hong Kong, China, LiFi: Line-Of-Sight
identification with WiFi, April 27 2014-May 2 2014, ISSN :0743-166X

[10] Harald Haas, Erdal Panayirci, Tezcan Cogalan, Inst. for Digital Commun.,
Univ. of Edinburgh, Edinburgh, UK, “Power Control-Based Multi- User
Li-Fi Using a Compound Eye Transmitter”, 6-10 Dec. 2015

[11] An IEEE Standard for Visible Light Communicationsvisiblelightcomm.
com, dated April 2011.Tsonev, D.; Sinanovic, S.; Haas, Harald (15 Septem-
ber 2013). "Complete Modeling of Nonlinear Distortion in OFDM-Based
Optical Wireless Communication”. IEEE Journal of Light wave Technol-
ogy 31 (18): 30643076.d0i:10.1109/JLT.2013.2278675

[12] Jyoti Rani, Prerna Chauhan, Ritika Tripathi, Li-Fi (Light Fidelity)-The fu-
ture technology In Wireless communication, International Journal of Ap-
plied Engineering Research, ISSN 0973-4562 Vol.7 No.11 (2012).

IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH 441




