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ABSTRACT: Indoor navigation is opportune for everyone, and it is particularlya requisite for the visually impaired.
The paper proposes an indoor navigation system for the Visually Impaired to attain audio output through Visible Light
Communications (VLC).The transmission of data occurs after identifying the person who has entered the room and the
technology Light Fidelity (Li-Fi) is used for presenting information to the user. Li-Fi technology is used by the
proposed system for the wider range of transmission of data. The usage of visible light for transmitting the data
encompasses a wide variety of advantages and eliminates most problems of communication caused by the
electromagnetic waves outside the visible spectrum.Li-Fi is an evolving branch of Optical Wireless Communication
and can be beneficial in coming years for indoor communication because it can afford higher data rate transmission
along with the capability to utilize additional users since it uses a broader spectrum bandwidth.
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I. INTRODUCTION

Visible Light Communication has been broadly studied as a promising technology, predominantly in the indoor
environments. The systems for navigation using Global Positioning System (GPS) fail to proficiently obtain
GPSsignals in indoor areas and are unable of distinguishing between several floors in a multi storeyed edifices.VLC is
an optical wireless communication technology for shorter range which is used for both illumination and
datacommunication. Excellent features such as larger bandwidth, robustness to electromagnetic interference, security
andlow cost are offered by the VLC systems [1]. These systems have the shortcomings of multipath distortion due
todiffusion of the optical signal produced by reflections from different sources inside a room.

Il. RELATED WORK

The visible light communication built on LEDs is an innovative emerging technique in the field of optical wireless
communication.Substantial research and effort is being made,concerning the development of Li-Fi based indoor
system. One of the most important step towards standardization was made with the establishment of the Visible Light
Communications Consortium, a group of mostly Japanese based companies that agreed on sharing information towards
the development of this new technology. For an indoor system the LED is affirmed as most power effective
illuminating device for upcomingindoor lighting system [3]. In [4] researchers examine how the distance between
LEDs canalter the performance of indoor communication system. The effect of multipath reflections on two-
dimensional indoor positioning is studied in [5]. In this paper an indoor navigation system using Li-Fi Technologyis
proposed for the Visually Impairedto attain audio output thus helping in indoor location estimation.

I1l. METHODOLOGY

Li-Fi technology is based on LEDs for the transfer of data. The block diagrams for the Li-Fi transmitter section and
receiver section are shown in the Fig. 1. And Fig. 2 respectively. Li-Fi Technology operates by sending the data over
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light. In order to generate light signals LED (Light Emitting Diode) light bulbs, can be flashed on and off speedily. A
Light Receiver is used for receiving the LED signals. The intensity of light can be employed to send data by the minute
changes in amplitude. The technology focuses on light bulb being flickered up to billions of times a second and the
particular phenomenon is unnoticeable to the human eye. If the LED is ON, a digital string of 1 is transmitted, if it’s

OFF then a string of 0 is transmitted. It can be switched ON and OFF very rapidly.
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Fig.1. Block diagramof Li-Fi transmitter circuit Fig.2.Blockdiagram ofLi-Fireceiver circuit

IV.SYSTEM IMPLEMENTATION

The input data from Personal Computer (PC), is first encoded into a series of electrical pulse signals by
microcontroller unit through the interface circuit. Here the serial communication is employed for the transmission of
the data along the circuit. Then, the electrical signals drive LED source directly through a LED driver circuit, with
which electronic to optical conversion is achieved. Because of the high speed characteristic of LEDs, people cannot
perceive the twinkling phenomena and hence the lighting and information transmission cannot be realized. The
generated optical signals carrying original information then delivered into the indoor wireless channel. A system model
by means of LED lights based on Visible Light Communication is shown in Fig. 3.
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Fig.3.System modelbasedonVisibleLight Communication[6].

At the receiver, photodiode will identify the optical signal and perform the optical to electrical conversion. The weak
electrical signals that are identified are provided to a preamplifier for signal amplification. The output data from receive
circuit will be decoded into primary signal. A constant voltage is provided by the voltage regulator to the level
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converter by maintaining constant DC voltages and eluding undesirable spikes in current. The electrical data from the
computer is converted into optical information using LEDs and transmitted through light, the optical information is
taken by the receiver, converted into electrical data by the photodiode and sent it to processor for the required
application [8].

A. Transmitter Section

The transmitters used in VLC are used in inside areas to provide illumination. The transmitter part comprises of the
data input which is provided to a switching circuit. Based on the data, the switching circuit creates a string of 1s and 0s
thereby encoding the data in binary. The arrangement of LEDs turn OFF and ON at extremely high speeds because of
the output obtained from the switching circuit. This ON OFF modulation of the LED light transfers the data. LED is the
optimal for light source because it consumes very low power when compared with the fluorescent lamp or a light bulb.
LEDs switch faster with good perceptibility.

B. Receiver Section

The receiver involves of an optical section to perceive and confine the radiation onto the receiver photo detector. The
photodiode converts visible light into an electrical signal biased the photodiode operates in the photoconductive mode
generating a current proportional to the light that is received. The current obtained is of a smaller value and a
preamplifier converts it into a voltage. The final voltage signal should resemble to the received light pulses which are
then demodulated, to obtain the digital data [9]. The data is further processed by the microcontroller LPC 2129 and
given to the voice playback circuit. This circuit will help the visually impaired user in indoor navigation by providing
an audio output. Fig. 4 shows the overall system implementation for the Li-Fi transmitter and receiver circuit.

Fig.4. Overall system implementation for theLi-Fi transmitter and receivercircuit

V. EXPERIMENTAL RESULTS

Figures shows the results for the implementation of the indoor navigation system using Li-Fi system. Figs. 5 (a) shows the serial
communication performed by using Philips Flash utility by loading the code into the microcontroller LPC 2129. (b) shows the
implementation of the transmitter circuitry. (c) shows the light detection at the receiver end by the photodetector.

() (b) (c)
Fig.5ImplementationoftheindoornavigationsystemusingLi-Fisystem(a)PhilipsFlashUtility(b) TransmitterCircuitWorking(c)Photo detectionatthe
receiver.
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A baud rate of 38400 is achieved during the transmission of the data. The location message is successfully

transmitted over the LED’s that is received by the receiver to provide audio message to the user thus helping in indoor
navigation.

V1. CONCLUSION

The advent of larger shopping malls and complexes, has led indoor navigation to become the need of the hour. In

spite of its limitations, the proposed design with further alterations is industry ready, and has the potential to become
a commercially practicable and economic means for indoor navigation. VLC using LEDs would be promising
technology for ubiquitous communication. The idea of Li-Fi is attracting abundant deal of attention because it can
provide an unpretentious and efficient alternative to wireless technology that is radio based. VLC system can turn out
to be one of the most inspiring technologies for the forthcoming generations in optical wireless communication. The
proposed navigation system helps the Visually Impaired people by indicating with a voice message whenever a
person enters the room.
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