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Abstract - The objective of the project is to design an infant health monitoring system based on LI-
FI Technology. In this project we are continuously monitoring an infant through LI-FI Technology,
it transmits data faster than WI-FI. The patient parameters are quickly transmitted via LI-FI
transmitter, and it is received by LI-FI Receiver. For each parameter different sensors are used to
monitor patient health in real time. We are transmitting and receiving data via L1-FI Technology. The
sensors like SpO2 sensor for monitoring patient’s blood oxygen saturation and pulse level,
temperature sensor is used to monitor patient body temperature, All these parameters are stored in
Arduino microcontroller and then it will be uploaded and Receiver receive a data from LI-FI
transmitter and it will be displayed, In case of emergency doctor can provide treatment for the
particular infant based on the parametric value. This method is efficient than conventional systems.
The main advantage of this project is implementation of LI1-FI technology for faster data transmission
and to avoid the presence of electromagnetic radiations.
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INTRODUCTION

In this 21% century their bis a drastic change in technology as well as in the field of wireless network
and automation, which seems to be a huge wave before decades. Lifi is an advanced technology in
the field of wireless network. Lifi is a far advanced technology on comparing with the conventional
communicational technologies. Hereby we are introducing this technology in the health care system.
In this project we are utilizing Li-Fi technology to ensure more safe and secure health monitoring for
infants in an environment like incubator and ICU.Through this model we can over come the
limitations of conventional data transmission methods and we can ensure contactless monitoring of
infants. In this model the vital parameters like oxygen saturation, heart beat rate and the temperature
of the infants are measured in real time with respective sensors. Then these data are transferred to the
display section via Li-Fi technology. As a result, the caretaker does not want to come in contact with
the infants for the monitoring and the doctor can take necessary action.

Li-Fi TECHNOLOGY

Li-Fi (light fidelity) is similar to Wi-Fi technology, and it is one of the advanced wireless
communication techniques. The main feature of Li-Fi includes fully networked, bidirectional and
high-speed wireless communication. Nowadays, the most trending domain in wireless
communication is Wi-Fi and internet users are also being increased every year. For obtaining better
speed, efficiency, bandwidth, Li-Fi technology has evolved. The data transmission in this technology
can be done using light because the light intensity changes quicker than the human eye for capturing.
The range of data transmission in Li-Fi is faster 100 times than Wi-Fi. The operating concept of Li-
Fi is very simple and clear if LED is on the signals are being transmitted, if it is of then the signal is
not transmitted

HOW Li-Fi WORKS
Li-Fiis a VLC (visible light communications) system, and the speed of this system is very high. Li-
Fi uses normal LEDs to allow the data to transfer and increase the speed up to 224 Gigabits/sec. The

@2023, IJETMS | Impact Factor Value: 5.672 | Page 188



data transmission of this technology can be done via illumination. The essential devices of this system
are the bright light emitting diodes. The ON/Off activity of LEDs permits a type of data transmission
in the form of binary codes but the human eye cannot recognize this transform & the bulbs appear
with a stable intensity.
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Feature Li-Fi Wi-Fi

Full Form Light Fidelity Wireless Fidelity

Spectrum Used | Visible light Radio Frequency

(RF)

Operation With the benefits of LED | With the support of router or modem,
bulbs Li-FI transmit data | Wi-Fi communicates information
using light utilizing electromagnetic radiations

Interference Li-Fi doesn’t have or lesser | The operation of the Wi-Fi network
interference from  other | can
devices be hampered by several radio

interface sources

Data  Transfer | Very High Speed (1Gbps) 150 Mbps

Speed

Data density Li-Fi works in highly dense | Work in less dense settings due to
environment problems linked interference

Range of | About 10 meters based on the | Can be up to 32 meters depending

Distance intensity of the light upon the Radio propagation and

Coverage interference

Cost Cheaper than Wi-Fi as | As Wi-Fi use Radio spectrum, it is
spectrum of light waves in a | expensive in comparison with
free band that requires zero | Li-Fi
license as it utilize light

System The complete Li-Fi system | Wi-Fi uses Wi-Fi routers and

Components can be made up of the lamp | subscribing stations
pilot, LED bulb and
photodetector

ANALOGY BETWEEN Li-Fi AND Wi-FI

BLOCK DIAGRAM AND DESCRIPTION OF Li-Fi SYSTEM

Li-Fi system mainly includes two parts namely the transmitter and receiver. The input signal at the
transmitter section can be modulated with a specific time period then send the data using LED bulbs
in 0’s and 1’s form. Here, the flashes of LED bulbs are denoted with 0’s and 1’s. At the receiver end,
a photodiode is used to receive the LED flashes strengthens the signal & gives the output.

The block diagram of Li-Fi system is shown below, and the transmitter section includes the input,
timer circuit, an LED bulb. The input of the transmitter can be any kind of data like text, voice, etc.
The timer circuit in this section is used to provide the necessary time intervals among every bit, and
these are transmitted to the receiver end in the form of LED flashes.The receiver section includes
photodiode as well as amplifier. Here, photodiode receives the LED bulb flashes then changes the
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flashes into electrical signals. Finally, the amplifier receives the signals from the photodiode and
amplifies to Provide the output

LED PHOTO DIODE

b

ap TE
TIMER CIRCUIT AMPLIFIER
T v
INPUT OUTPUT

COMPONENTS AND WORKING PRINCIPLE

The patient monitoring using the Li-Fi is done with the help of sensors. The sensors that are used
in this model are temperature, heartbeat and SpO2 and it will perform its necessary function. The
sensed data are converted into the digital form using the analog to digital converter which is inbuilt
in the microcontroller Arduino uno r3. The data is then transmitted in the form of light through the
Li-Fi module. Then blinking of light indicates the presence and the absence of the information. Rapid
pulses are generated by the flickering of these LEDs which produces string of Os and 1s.The light is
detected in the receiver side bythe photo detector. The receiver section contains Arduino nano
microcontroller this process the data and then it is displayed on the LCD display. In case of any
abnormality the alarm will buzz.
Components are:
Temperature sensor
The temperature sensor that is used in the proposed modelis LM35. It is a thermistor that is used
to measuretemperature of patient. The electrical output is proportional tothe temperature in Celsius.
With the current variations the temperature of the patient is measured.
Heartbeat sensor
It consists of a bright red LED and a light detector. When the finger is placed close to the sensor a
certain amount of light passes through the finger and depending upon the intensity of the light
detected in the detector the current is produced accordingly. When no finger is placed brighter light
intensity is detected by the detector. So based on the current variations the pulses are recorded and
data is obtained
ATmega328
The Atmel 8-bit AVR RISC-based microcontroller combines 32 KB ISP flash memory with read-
while-write capabilities, 1 KB EEPROM, 2 KB SRAM, 23 general-purpose 1/O lines, 32 general-
purpose working registers, 3 flexible timer/counters with compare modes, internal and external
interrupts, serial programmable USART, a byte-oriented 2-wire serial interface, SPI serial port, 6-
channel 10-bit A/D converter (8 channels in TQFP and QFN/MLF packages), programmable
watchdog timer with internal oscillator, and 5 software-selectable power-saving modes. The device
operates between 1.8 and 5.5 volts. The device achieves throughput approaching 1 MIPS/MHz.
POWER SUPPLY
The Arduino/Genuino Uno board can be powered via the USB connection or with an external power
supply. The power source is selected automatically. External (non-USB) power can come either from
an AC to DC adapter (wall-wart) or battery. The adapter can be connected by plugging a 2.1mm
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center-positive plug into the board's power jack. Leads from a battery can be inserted in the GND and
Vin pin headers of the POWER connector.

The board can operate on an external supply from 6 to 20 volts. If supplied with less than 7V,
however, the 5V pin may supply less than five volts and the board may become unstable. If using
more than 12V, the voltage regulator may overheat and damage the board. The recommended range
is 7 to 12 volts.

LCD DISPLAY:

A liquid crystal display (LCD) is a thin, flat electronic visual display that uses the light modulating
properties of liquid crystals (LCs). LCs does not emit light directly. They are used in a wide range of
applications including computer monitors, television, instrument panels, aircraft cockpit displays,
signage, etc. They are common in consumer devices such as video players, gaming devices, clocks,
watches, calculators, and telephones. LCDs have displaced cathode ray tube(CRT) displays in most
applications. They are usually more compact, lightweight, portable, less expensive, more reliable,
and easier on the eyes. They are available in a wider range of screen sizes than CRT and plasma
displays, and since they do not use phosphors, they cannot suffer image burn-in.LCDs are more
energy efficient and offer safer disposal than CRTSs. Its low electrical power consumption enables it
to be used in battery-powered electronic equipment. It is an electronicallymodulated optical device
made up of any number of pixels filled with liquid crystals and arrayed in front of a light source
(backlight) or reflector to produce images in color or monochrome. The earliest discovery leading to
the development of LCD technology, the discovery of liquid crystals, dates from 1888. By 2008,
worldwide sales of televisions with LCD screens had surpassed the sale of CRT units.

Buzzer:

A buzzer or beeper is a signalling device, usually electronic, typically used in automobiles,
household appliances such as a microwave oven, or game shows. It most commonly consists of a
number of switches or sensors connected to a control unit that determines if and which button was
pushed or a preset time has lapsed, and usually illuminates a light on the appropriate button or control
panel, and sounds a warning in the form of a continuous or intermittent buzzing or beeping sound.
Initially this device was based on an electromechanical system which was identical to an electric bell
without the metal gong (which makes the ringing noise).

Often these units were anchored to a wall or ceiling and used the ceiling or wall as a sounding board.
Another implementation with some AC-connected devices was to implement a circuit to make the
AC current into a noise loud enough to drive a loudspeaker and hook this circuit up to a cheap 8-ohm
speaker. Nowadays, it is more popular to use a ceramic-based piezoelectric sounder like a Sonalert
which makes a high-pitched tone. Usually these were hooked up to "driver” circuits which varied the
pitch of the sound or pulsed the sound on and off.

BLOCK DIAGRAM AND WORKING METHODOLOGY

In this system the sensors like SpO2 sensor and temperature sensor acquires the vital parameters of
the infants. The parameters of patient quickly transmitted via LI-FI Transmitter, and it will quickly
receive by LI-FI Receiver. For each parameter different sensors are used to monitor patient health
level in real time we are transmitting and receiving data via LI-FI Technology. We are using sensor
like spo2 sensor for monitoring patient heartbeat and blood level, temperature is used to monitor
patient body temperature, all these parameters are stored in Arduino microcontroller and then it will
be uploaded and Receiver receive a data from LI-FI transmitter and it will monitor by PC in case of
emergency doctor he will prevent the treatment for the particular patient.

In this way efficient to monitor patient health real-time. The main advantage of this project is using
LI-FI Technology we are quickly receive a data regarding patient health and it will help in emergency
time to patient to give a perfect treatment on time. Generally, in Hospital Nurseries, nurses are taking
care of abnormalities and the health of the newborn babies but they may not be available for taking
care of the Infants 24x7. So, sometimes in the absence of care taker it may happen that health of the
Infant becomes critical. Wireless technologies used by different Infant Monitoring Systems contain
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radiations that are highly harmful for the Infants. So, under these critical conditions, we have
proposed an Automatic Wireless Li-Fi based Advanced Infant Monitoring System which
continuously measures the intensive parameter of the child's health using wearable sensors, if any
abnormal condition occurs, it will indicate a notification.

LCD DISPLAY
POWER |T
H v
SUPPLY
- LI-FI
Sp02-SENSOR AR =
pO2-SE
HEART BEAT SENSOR, > UNO
ALARM
—
TEMPERATURE .
SENSOR
* LLFI | ARDUINO | | LCD
RX Ll L
POWER SUPPLY
RESULT
SI. No Vital Parameter Normal Range Output
1 Temperature 36.4-37°C 35°C
2 Heart Rate 100-150bpm 89
3 Sp0O2 93-97% 96%
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CONCLUSION

In this effective way | developed a health monitoring system using LIFI technology. Li-Fi is used for
higher accuracy to monitor infant. We are using Different sensors for monitoring infant. All these
parameters are stored in Arduino microcontroller and then it will be uploaded and Receiver receives
the data from LI-FI transmitter and it will be monitored by the doctor or nurse. The main advantage
of this project is monitoring patient using LI-FI it will Transmits data of patient health faster than
WIFI and it don’t emit any electromagnetic radiation like WIFI. Every human life is important, health
monitoring plays an important role in providing adequate medical service. For that we designed this
project to lend a support for the health system.
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