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Abstract:  

In the past pace of life it is difficult for people to be constantly available for their near ones who might need them while they are 

suffering from any disease or physical disorder. So constant monitoring of the patient’s body parameters such as breathing rate, body 

temperature, Pulse rate and sugar level etc becomes difficult. Generally in ICUs nurses are taking care of abnormalities and the 

health of the patient but they may not be available for taking care of patient’s health 24X7, So sometimes in absence of care taker it 

may happens that the health of the patient becomes abnormal /critical from normal condition, So to remove these critical conditions 

we have proposed an automatic low cost microcontroller & intelligent Wireless LI-FI based advanced patient monitoring system 

which continuously in the regular interval of time measuring the intensive parameter of the patient’s health and if any abnormal 

condition occurs, it directly sends a message to the doctor’s base station machine via Li-Fi that particular ward no’s particular 

parameter is out of the range, by this alert message, doctor can do the fast assessment of the patient’s health without wasting the time. 
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I. INTRODUCTON 

 

LiFi  is a wireless optical networking technology that uses 

light-emitting diodes (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, Generally in ICUs 

nurses are taking care of abnormalities and the health of the 

patient but they may not be available for taking care of patient’s 

health 24X7 we have proposed an automatic low cost 

microcontroller & intelligent Wireless LI-FI based advanced 

patient monitoring system which continuously in the regular 

interval of time measuring the intensive parameter of the 

patient’s health and if any abnormal condition occurs. 

In this proposed system, we have used a microcontroller based 

system having sensor to continuously taking the measurement 

of the patient’s oxygen saturation level and displaying the same 

on the LCD continuously. In this system the information about 

patient’s health is provided within every prescribed interval of 

time to the Doctor. This data is provided to doctor via Wireless 

LI-FI modem. This system takes care of patient’s health 24x7 

whereas this facility is not available in the conventional system. 

This proposed system is portable & can be used at the home also 

and Microcontroller is used in this system AT89C51 which is 

very cheap in cost so system cost is automatically reduced. For 

transmission of the message Wireless LI-FI Technique is used. 

Here in this system we have made a change that suppose if Li-Fi 

Transmitter receives the abnormal condition of health of patient 

via measurement from the sensors and through LI-FI, it gives a 

message of the abnormal condition of the patient’s health. So 

Doctor can make easy treatment for the patient’s health. LI-FI is 

used for message transmission or we can say for communication 

of the Microcontroller with the Doctor for any abnormal 

condition of the patient’s health. 

 
Fig.1: over view of LiFi 

 

II. METHODOLOGY 

 

In this work, The patient is made to blow through the condenser 

sensor,  diaphragm in the sensor will vibrates as it is stuck by 

sound waves there by acoustic waves will be converted in to 

electrical signals ,  as that signals are weak they are given to 

pre-amplifier then to Schmitt trigger, The patients oxygen 

saturation level by breathing rate is monitored continuously and 

if it crosses the normal range then it will detect and activates the 

Encoder , Then that information will be transmitted to the 

receiver through LI-FI transmitter, at the other end Li-Fi 

receiver will receives the information from the Li-Fi transmitter 

and after receiving it will decodes the coded signal with the help 

of DTMF Decoder, after decoding that information will send to 

the microcontroller by using embedded c program Kiel compiler 

vision 3, after receiving, the microcontroller will process and 

displays the measured parameter and indicates if it is out of 

range. 
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2.1 Signal extraction 

A condenser microphone sensor is a colloquially named mike or 

mike is an acoustic to electric transducer or sensor that 

converts sound into an electrical signal, Electromagnetic 

transducers facilitate the conversion of acoustic signals into 

electrical signals. 

 

Most microphones today use electromagnetic induction, 

capacitance change or piezoelectric microphones to produce an 

electrical signal from air pressure variations. Microphones 

typically need to be connected to a preamplifier before the signal 

can be amplified with an audio power amplifier and a speaker or 

recorded, an electrets condenser microphone is a type of 

electrostatic capacitor-based microphone, which eliminates the 

need for a polarizing power supply by using a permanently 

charged material, Electrets are a stable dielectric material with 

a permanently embedded static electric charge (which, due to 

the high resistance and chemical stability of the material, will 

not decay for hundreds of years). The name comes 

from electrostatic and magnet; drawing analogy to the 

formation of a magnet by alignment of magnetic domains in a 

piece of iron. Electrets are commonly made by first melting a 

suitable dielectric material such as a plastic or wax that 

contains polar molecules, and then allowing it to re-solidify in a 

powerful electrostatic field. The polar molecules of the dielectric 

align themselves to the direction of the electrostatic field, 

producing a permanent electrostatic "bias". Modern electret 

microphones use PTFE plastic, either in film or solute form, to 

form the electret. 

 
Fig.2:  Condenser microphone sensor 

 

 
Fig.3:  Block diagram of signal extraction 

 

As the signals from mike are weak which are given to 

pre-amplifier, a pre-amplifier is an electronic amplifier that 

prepares a small electrical signal for further amplification or 

processing. A preamplifier is often placed close to the sensor to 

reduce the effects of noise and interference. It is used to boost 

the signal strength to drive the cable to the main instrument 

without significantly degrading the signal-to-noise ratio (SNR)    

 

 

 

The amplified signal is given to Schmitt trigger, it is an active 

circuit which converts analog signal to digital signal, and 

Schmitt trigger devices are typically used in signal 

conditioning applications to remove noise from signals used in 

digital circuits.  

 

2.2 Transmitter  

The signals from signal conditioning circuit is given to counter 

and driver, This Section counts the number of rings and lifts the 

cradle automatically after pre-defined number of rings, say five 

The commonly available decade counter IC 4017 is used to 

count the number of rings. And it is configured to count up to 4 

pulses and on fifth pulse it latches itself. The triggering action is 

actually carried out by relay driver circuit, which is comprised 

by two Darlington transistors with a relay, 

4017 decade counter is used in this project. 

 

 
Fig.3: Block diagram of transmitter module  

 

The DTMF uses the radio frequencies to transmit the control 

signals for generating DTMF freuencies, a dedicated IC 

UM95089 (which is used as dialler IC in telephone instruments) 

is used here, it uses a quartz crystal of frequency of 3.58MHz. 

 

Output from DTMF encoder is given to LiFi transmitter,LiFi is 

implemented using white LED light bulbs at downlink 

transmitter.These devices are used for illumination only by 

applying a constant current. By fast and subtle variations of the 

current, optical output can be made to vary at extremely high 

speeds. This variation is used to carry high speed data. 

 

This simple module of  Li-Fi  TX  which have two stages 

pre-amplifier and power amplifier .At  the pre- amplifier circuit 

in U1 picks the transducer output ,which catches the very low 

pitch sound waves .In pre-amplifier amplifies  voltage 

sufficiently  The condenser microphone which is biased through 

R1 changes its internal-resistance with respect to the picked 

sound waves. This varying signal drives the U1 IC LM 741 

through coupling capacitor C1. Hence the corresponding 

amplified output signals are observed at terminal 6 of IC U1& 

Through   P1 we are controlling the gain. The input signals from 

condenser microphone and output signals at 6 terminals are 

coupled by capacitors C2 to power amplifier input terminal 3 of 

IC U2. In power amplifier stage.  Amplifies both current and 

voltage sufficiently then transmitted through light TX. 
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Fig.5:  Photograph of Transmitter Module 

 

2.3. Reciever 

A photo-resistor or light-dependent resistor or photocell is a 

light-controlled variable resistor. The resistance of a photo 

resistor decreases with increasing incident light intensity; in 

other words, it exhibits photoconductivity. A photo resistor can 

be applied in light-sensitive detector circuits, and light- and 

dark-activated switching circuits, An LDR (Light dependent 

resistor), as its name suggests, offers resistance in response to 

the ambient light. The resistance decreases as the intensity of 

incident light 

 
Fig.4: Block diagram of reciever module 

 

Increases, and vice versa. In the absence of light LDR exibits a 

resistance of the order of mega-ohms which decreases to few 

hundred ohms in the presence of light. It can act as sensor, since 

a varying voltage drop can be obtained in accordance with the 

varying light. An LDR has a zigzag cadmium sulphide track. It 

is bilateral device,i.e.,conducts in both directions in same 

fashion. 

 
Fig.4: Light dependent registor 

 

The simple module of Li-Fi  Rx  which have two stages 

pre-amplifier and power amplifier .At  the pre- amplifier stage 

U1 picks the transmitted signal  through LDR RX ,which 

catches the very low pitch sound waves .In pre-amplifier 

amplifies the  voltage sufficiently  The light Rx Transistor 

(LDR) which is biased through R7 & voltage divider circuit is 

formed using R1 & R8 resistors. The varying signal drives the 

U1 IC LM 358 through coupling capacitor C2. Hence the 

corresponding amplified output signals are observed at terminal 

7 of IC U1.  We are controlling the volume Through   R5. The 

output signals from terminal 7 of U1 are coupled by capacitors 

C5 to power amplifier input terminal 3 of IC U2 .The Capacitor 

C4 & R3 is used for gain control from 20 to 200dB. In power 

amplifier stage, amplifies both current and voltage sufficiently, 

and then fed to with the help of coupling capacitor C8 speaker. 

 

The DTMF decoder used is CM8870. It is used to decode the 

mobile’s audio signal, i.e., the keypad tone. When the user 

presses a button in the keypad of the mobile, it generates two 

tones at the same time. These tones are taken from a table 

comprising of a row frequency and a column frequency. Thus 

the resulting frequency signal is known as “Dual Tone 

Multi-Frequency” signal. A DTMF signal is an algebraic sum of 

two different frequencies, one from the row frequency (higher 

frequency) group and another from the low frequency (column 

frequency) group. The CM8870 decodes the received DTMF 

tone and then sends its equivalent binary code to the 

microcontroller. According to the program loaded into the 

microcontroller, the corresponding action starts. 

 

The AT89 series is an Intel 8051 compatible family of 8 bit 

microcontroller manufactured by the Atmel Corporation. Based 

on the Intel 8051 core, the AT89 series remains very popular as 

general purpose microcontrollers, due to their industry standard 

instruction set, and low unit cost. This allows a great amount of 

legacy code to be reused without modification in new 

applications. While considerably less powerful than the newer 

AT90 series of AVR RISC microcontrollers, new product 

development has continued with the AT89 series for the 

aforementioned advantages. 

 

LCDs can add a lot to any application in terms of providing a 

useful interface for the user, debugging an application or just 

giving it a "professional" look. The most common type of LCD 

controller is the Hitachi 44780 which provides a relatively 

simple interface between a processor and an LCD. Using this 

interface is often not attempted by inexperienced designers and 

programmers because it is difficult to find good documentation 

on the interface, initializing the interface can be a problem and 

the displays themselves are expensive, The interface is a parallel 

bus, allowing simple and fast reading/writing of data to and 

from the LCD, The LCD Data Write Waveform will write an 

ASCII Byte out to the LCD's screen. The ASCII code to be 

displayed is eight bits long and is sent to the LCD either four or 

eight bits at a time. If four bit mode is used, two "nibbles" of data 

(Sent high four bits and then low four bits with an "E" Clock 

pulse with each nibble) are sent to make up a full eight bit 

transfer. The "E" Clock is used to initiate the data transfer 

within the LCD. Sending parallel data as either four or eight bits 

are the two primary modes of operation. While there are 

secondary considerations and modes, deciding how to send the 

data to the LCD is most critical decision to be made for an LCD 

interface application. 
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Fig.7: Photograph of receiver module 

 

III. RESULTS AND DISCUSSION 

A low cost, harmless, user friendly LiFi based advanced patient 

monitoring system  is developed which also includes motion 

detection, The purpose of this project is to help those peoples 

who need help in emergency in remote location as fast as 

possible.. We can expand this system by adding Blood pressure 

sensor and other biometric sensor as a future expansion. When a 

controller detects abnormalities in the patient’s health at that 

time it gives intimation to the doctor via Li-Fi so the fast 

treatment can be provided by the doctor. This is the main 

advantage of this system. The final results of  

 

The work is observed and is tabulated in Tables 1 & 2. 

Table 1 

Patient breathing rate Duration in seconds Comment 

7 or 8 22 Normal 

<7 22 Abnormal 

>8 22 Abnormal 

 

Table 2 

IR TX IR Rx Comment 

ON OFF In position 

ON ON Motion detected 
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