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ABSTRACT
The Visible Light Communication (VLC) has become promising for various wireless applications. VLC- assisted indoor positioning is aimed at
providing guidance to the blind people due to its unique advantage of electromagnetic interference immunity and accuracy, instead of conventional
wireless positioning system using radio frequency equipment. The blind people could use the system to locate the objects or places in an unknown
indoor environment. A number of fixed transmitters and a moving receiver together contribute to the positioning process. The transmitter is fixed in
the object or place which the blind people have to identify. A transmitter section consisting of a mode switch, microcontroller and Li-Fi transmitter,
i.e., a number of photodiodes (PDs) that emits visible light continuously, send the pre-defined information of the object or place when the moving
receiver section consisting of a Li-Fi reader, microcontroller, speaker comes in line of sight with the transmitter. The multiple PDs have no help from
other fixed receiving nodes with known co-ordinates. The blind people carry the receiver. When the transmitter and the receiver syncs, the
information fed in the Tx microcontroller is delivered to the reader which in turn stimulates the Rx microcontroller to trigger the proper voice output
by switching on the voice recorded circuit, and send it through the speaker thereby helping the blind people to identify the object or place ahead of
them.
Keywords: PIC microcontroller, Li-Fi unit, Voice Playback System, LCD, Mode switch, MP Lab ID.

1. INTRODUCTION
Localization technique falls under three categories. They are 1) Global location system, 2) Wide-area location
system and 3) Indoor location system. Indoor positioning is one of the exciting features of the wireless systems.
Indoor location sensing uses a number of wireless technologies. This is because many real-time applications need
the physical location of the object. Over years, lot of techniques has been used for sensing indoor locations and the
problems have been addressed. Global Positioning system (GPS) is one of the famous indoor location sensing
schemes. Since it is satellite dependent, it has a problem in locating the objects inside the building. The positioning
accuracy is very low which could reach up to several meters. This is due to the incapability of the satellite
microwave signals to pierce through the walls of the buildings. Later, the IEEE 802.11b wireless Ethernet standard
is used widely for increasing applications in the indoor environment. This makes use of wireless communication.
This technique is mainly used for robot localization. Sensors might be used for a team of robots or low-cost robot
for localization. Measuring signal strength is the main operation of Ethernet localization. This would offer the main
disadvantage of this process since it requires predicting.

LANDMARC is a location sensing prototype system to locate objects using Radio Frequency Identification (RFID)
inside buildings. It has its own advantage of improving the total accuracy of locating objects by using the concept of
reference tags. It is also feasible and cost-effective in sensing indoor locations. Automatic location sensing is a
problem addressed in the emerging systems. To make RFID technology effective in indoor location sensing, three
major features are added: triangulation, scene analysis and proximity. The well-known location-based system
(GPS) is inefficient in determining the location of indoor objects as it is satellite dependent. The main intention is
developing indoor location sensing system using easily accessible wireless devices so that existing infrastructures
could be used. Infrared, 802.11, ultrasonic are some techniques that have their own advantages and disadvantages.
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The no contact and non-line-of-sight nature are the strengths of RFID along with remarkable speeds. It
communicates between RFID tag and reader by means of storing and retrieving data through electromagnetic
transmission to an RF compatible integrated circuit. RF tags are both active and passive but active tags have more
range than passive tags.

Visible light has become promising for various wireless applications. In particular, visible-light communication
(VLC) assisted indoor positioning enjoys its unique advantage of electromagnetic interference immunity and high
accuracy. Instead of directly extending conventional wireless positioning using radiofrequency equipment, we
consider the indoor positioning specified for a popular VLC scenario where the target device has multiple
photodiodes (PDs) while having no help from other fixed receiving nodes with known coordinates. The system
consists of two main parts: transmitter and receiver. White LED is used as the source of the transmitter. Pin diode is
used as the receiver. Depending on the functionality of the above components and their performance, the wireless
positioning systems can be made.

2. HARDWARE USED
2.1. PIC16F877A MICROCONTROLLER
The PIC16F877A belongs to a set of 8-bit microcontrollers of RISC architecture that belongs to family of Harvard
architecture microcontrollers made by Microchip Technology. The integrated circuit (IC) containing both
processor and peripheral devices (Timers, ADC, USART, EEPROM, I2C, SSP, PSP) that are built-in is called PIC
microcontroller. Harvard architecture is a new concept than Von-Neumann architecture; it rose out of the necessity
to speed up the work of a microcontroller. In Harvard architecture, both the data bus and address bus are separate.
Microcontroller with Harvard architecture is called “RISC Microcontroller”.

2.2. VOICE PLAYBACK MODULE
The voice playback chip is used to record the voice for some concern and play back the recorded voice for certain
applications. The usual audio format is as usual so that it is very efficient. Wherever there is a use of pre-recorded
voice is required, it plays a major role.

Figure 1. Voice Playback Chip
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2.3. LI-FI
The Light Fidelity (Li-Fi) is very high speed and completely wireless communication technology similar to Wi-Fi.
The term was coined by Harald Haasand is a form of VLC and a subset of optical wireless communications and
could be a complement to RF communication (Wi-Fi, etc), or even a replacement in context of data broadcasting. It
is so far measured to be about 100 times faster than Wi-Fi implementations, reaching speed of 224 gigabits per
second. It is wireless, uses visible light or infra-red and near ultraviolet (instead of radio frequency waves)
spectrum, part of OWC technology, which carries much more information, and has been proposed as a solution to
the RF bandwidth limitations. This OWC technology uses light from LEDs as a medium to deliver networked,
mobile, high-speed communication in a similar manner to Wi-Fi. The Li-Fi market is projected to have a
cumulative annual growth rate of 82% from 2013 to 2018 and to be worth over $6 billion per year by 2018. Visible
light communication (VLC) works by switching the current to the LEDs off and on at a very high rate, too quick to
be noticed by the human eye. Although Li-Fi LEDs would have to be kept on to transmit data, they could be
dimmed to below human visibility while still emitting enough light to carry data. The light waves cannot penetrate
walls which makes a much shorter range, though more secure from hacking, relative to Wi-Fi. Direct line of sight is
not necessary for Li-Fi to transmit a signal; light reflected off the walls can achieve 70 Mbit/s. Li-Fi has the
advantage of being useful in electromagnetic sensitive areas such as in aircraft cabins, hospitals and nuclear power
plants without causing electromagnetic interference. Both Wi-Fi and Li-Fi transmit data over the electromagnetic
spectrum, but whereas Wi-Fi utilizes radio waves, Li-Fi uses visible light. While the US Federal Communications
Commission has warned of a potential spectrum crisis because Wi-Fi is close to full capacity, Li-Fi has almost no
limitations on capacity. The visible light spectrum is 10,000 times larger than the entire radio frequency spectrum.
Researchers have reached data rates of over 10 Gbit/s, which is much faster than typical fast broadband in 2013.
Li-Fi is expected to be ten times cheaper than Wi-Fi. Short range, low reliability and high installation costs are the
potential downsides. Pure Li-Fi demonstrated the first commercially available Li-Fi system, the Li-1st, at the 2014
Mobile World Congress in Barcelona. Bg-Fi is a Li-Fi system consisting of an application for a mobile device, and
a simple consumer product, like an IoT (Internet of Things) device, with color sensor, microcontroller, and
embedded software. Light from the mobile device display communicates to the color sensor on the consumer
product, which converts the light into digital information. Light emitting diodes enable the consumer product to
communicate synchronously with the mobile device.

Figure 2. Li-Fi Transmitter
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Figure 3. Li-Fi Receiver

2.4. LCD DISPLAY UNIT
Liquid crystal displays (LCDs) have materials which combine the properties of both liquids and crystals. Rather
than having a melting point, they have a temperature range within which the molecules are almost as mobile as they
would be in a liquid, but are grouped in an ordered form together similar to a crystal. An LCD consists of two glass
panels, with the liquid crystal material sand witched in between them. The inner surface of the glass plates are
coated with transparent electrodes which define the character, symbols or patterns to be displayed polymeric layers
are present in between the electrodes and the liquid crystal, which makes the liquid crystal molecules to maintain a
defined orientation angle. One each polarisers are pasted outside the two glass panels. These polarisers would rotate
the light rays passing through them to a definite angle, in a particular direction. When the LCD is in the off state,
light rays are rotated by the two polarisers and the liquid crystal, such that the light rays come out of the LCD
without any orientation, and hence the LCD appears transparent. When sufficient voltage is applied to the
electrodes, the liquid crystal molecules would be aligned in a specific direction. The light rays passing through the
LCD would be rotated by the polarisers, which would result in activating the desired characters.
The LCDs are lightweight with only a few millimeters of thickness. Since the LCD’s consume very less power,
they are compatible with low power electronic circuits, and can be powered for long durations. The LCD doesn’t
generate light and so light is needed to read the display. By using backlighting, reading is possible in dark. The
LCD’s have long life and wide operating temperature range. Changing the display size or the layout size is
relatively simple which makes the LCD’s friendlier to the customers. The LCDs used solely in watches, calculators
and measuring instruments are the simple seven-segment displays, having a narrow amount of numeric data. The
recent advances in technology have resulted in the better legibility, more information displaying capability and a
wider temperature range. These have resulted in the LCDs being widely used in telecommunications and
entertainment electronics. The LCD has even started replacing the cathode ray tubes used for the display of text and
graphics, and also in small TV applications. Each pixel of an LCD typically consists of a layer of molecules aligned
between two transparent electrodes, and two polarizing filters, the axes of transmission of which are (in most of the
cases) at right angles to each other. With no actual liquid crystal between the polarizing filters, light passing
through the first filter would be barren by the second (crossed) polarizer.
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Figure 4. LCD display

2.5. POWER SUPPLY UNIT
The operation of power supply circuits built using filters, rectifiers, and then voltage regulators is given here.
Starting with an ac voltage, a steady dc voltage is obtained by rectifying the ac voltage, then filtering to a dc level,
and finally, regulating to obtain a desired fixed dc voltage. The regulation is usually obtained from an IC voltage
regulator unit, which takes a dc voltage and provides a somewhat lower dc voltage, which remains the same even if
the input dc voltage varies, or the output load connected to the dc voltage changes. The ac voltage, typically 120 V
rms, is connected to a transformer, which steps that ac voltage down to the level for the desired dc output. A diode
rectifier then provides a full-wave rectified voltage that is initially filtered by a simple capacitor filter to produce a
dc voltage.

This resulting dc voltage usually has some ripple or ac voltage variation. A regulator circuit can use this dc input to
provide a dc voltage that not only has much less ripple voltage but also remains the same dc value even if the input
dc voltage varies somewhat, or the load connected to the output dc voltage changes. This voltage regulation is
usually obtained using one of a number of popular voltage regulator IC units.

2.6. MP LAB IDE
MPLAB IDE is a Windows Operating System (OS) software program that runs on a PC to develop applications for
Microchip microcontrollers. It is called an Integrated Development Environment, or IDE, because it provides a
single integrated "environment" to develop code for embedded microcontrollers. Experienced embedded systems
designers may want to skip ahead to Components of MPLAB IDE. It is also recommended that MP LAB IDE
On-line Help and MP LAB IDE Updates be reviewed.

A development system for embedded controllers is a system of programs running on a desktop PC to help write,
edit, debug and program code - the intelligence of embedded systems applications - into a microcontroller. MPLAB
IDE runs on a PC and contains all the components needed to design and deploy embedded systems applications.
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3. PROPOSED WORK
The block diagram of the transmitter and receiver is as follows:
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Figure 5. Block Diagram of Proposed system

The circuit diagram of the transmitter and receiver is as follows:

Transmitter
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Receiver

Figure 6. Circuit Diagram of Proposed system

The system consists of the Li-Fi transmitter and receiver. The transmitter is fixed in the object or place which the
blind people have to know about. A transmitter section consisting of a mode switch, microcontroller and Li-Fi
transmitter, i.e., a number of photodiodes (PDs) that emits visible light continuously, send the pre-defined
information of the object or place to the moving receiver section which consists of a Li-Fi reader, microcontroller,
speaker comes in line of sight with the transmitter. The multiple photodiodes have no help from other fixed
receiving nodes with known co-ordinates. The blind people carry the receiver. When the transmitter and the
receiver syncs, the information fed in the Tx microcontroller is delivered to the reader which in turn stimulates the
Rx microcontroller to trigger the proper voice output by switching on the voice recorded circuit, and send it through
the speaker thereby helping the blind people to identify the object or place ahead of them.

4. APPLICATIONS
This navigation system is an application of Visible Light Communication. Some of the similar applications are
1. Hazardous places
2. Malls
3. Museums
4. Hospitals
5. Sending notes through VLC transmitter using available sources that could used by many receivers

5. ADVANTAGES
The main advantage of the proposed system is that it would help the blind people in the unknown places especially
at the indoor locations without the assistance of any people. Since the system uses visible light communication,
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many receivers could receive the information at the same time from a single transmitter that shares information.
This in turn reduces the cost and improves utility.

6. CONCLUSION
It is concluded that the system is used for helping the visually challenged people in any unknown indoor locations
without the help of any other persons. This increases the self-confidence of the challenging people and paves a way
for them to explore the world on their own. Moreover, it is helpful in behaving cost efficient and provides a good
scope in further improvement so that it could be used by many people at same time. Hence the two systems:
transmitter and receiver together is providing a beneficial result of meeting the objective.
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