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1. Abstract & Objective
1.1 Abstract
In the present scenario everyone is busy with their works and the number of
working hours of an individual is also increasing. People don’t even have time to consult doctor
for regular basic checkups. This ignorance may even cause a great effect on human health. With
the advancement of technology, people wish to get their works done with ease. There comes the
concept of “smart home system” which provides the automation of all the required equipment.
But these “smart home systems” does not provide any health monitoring. So in the project of
“GSM Based Health Monitoring System Along With Home Automation”, we are embedding
both the “Health assistance” and “Home automation”. We have included home automation in
the project to provide a safe and secure living to the people present in the house.
The goal of this project is to develop a low cost, low power and reliable system for
measuring vital signs like Heart rate, ECG response of a person and display the values on LCD.
If any abnormal condition occurs it will text these parameters as an SMS using GSM to the
doctor or to the beloved people. It provides the indication in any dangerous cases such as gas
leakage and also helps to reduce the power consumption by controlling the equipment. So the
overall objective of the project is to create a safe and comfortable life, which also acts like an
aid, providing them the required health assistance for people living in it.
1.2 Motivation
By rapidly growing ageing population has resulted in an increase of chronic age-related
diseases, such as, congestive heart failure, arthritis and so on. Now a days demands increased on
medical and healthcare resources. In Emergency cases Doctors may not be able to easily access
patient information, as well as limitations on time, space, and personnel for monitoring patients.
In such situations this project helps to providing the personal health assistance to the people
living in the home by monitoring few essential parameters of the body and also intimating the
parameters to the doctors.
Main aim of our project:
1. Save the time
2. promote security to ageing people
3. To reduce the amount of labor
4. To save human lifes
5.continious monitor of patient health condition

2

1.3 Objective
With the advent of the health monitoring system we can have a continuous eye on
the patient’s health conditions by knowing the heart rate and the ECG response which are very
important to know. It would be very easy for people to know then at home. We don’t need a
personal assistant to measure and notify our health conditions. We can also send a message to the
doctor or to the beloved people in case of emergency so that the doctor can react spontaneously.
The automation of features in one’s home helps to promote security, comfort, energy
efficiency, and convenience. Another benefit of home automation systems is the amount of labor,
time, energy and materials that is saved. Home automation systems are becoming more and more
affordable. Not only are prices decreasing, but operating systems are also become less complex.
.

3

2. Block Diagram & Technical Specifications
2.1 Block Diagram and Working:
2.1.1. Block Diagram:

In Transmitter section the Pulse rate sensor (LM358), Temperature sensor (LM35),
ECG sensor, IR sensor, Gas sensor, LDR sensor sends data to microcontroller. The micro
controller processes the data and displays it on display unit. The displayed values then given to
module through serial communication. If any of the parameters such as heart rate, changes
abnormally then it will send an SMS to the doctor. It also sends the message to the people living
in the home if a gas leakage occurs.
2.1.2 Working of Transmitter Section
The main block in the circuit is Transmitter section. The Transmitter section contains
Processor, Sensors, ADC, Power supply, GSM transmitter, LCD display, Buzzer, Fan, Light.
Initially the code is dumped into the processor. When the power supply is switched ON
then the processor itself checks that all the modules are connected to it according to the code. If
any fault is detected then it immediately shows the corresponding error on LCD. If no error is
found, then it starts its operation and gathers the information from all the sensors. Output of
sensors is in analog form whereas the processor performs only on digital values. So, ADC is
employed to convert the Analog into Digital. Here the processor performs the operations based
on the code given to it.
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The output from the processor is sent to GSM transmitter and LCD unit. GSM transmitter
sends the message to their beloved people and doctors mobile. LCD unit is used to display the
parameters like Room Temperature, ECG response, LPG and Heart Beat. Light and fan are
varied based on the Intensity and Temperature of the room.
.

2.1.3 BLOCK DIAGRAM OF RECEIVER
In receiver section, the information from Transmitter is received using mobile phone. If
any one of the vital parameters such as Heart rate, Temperature, exceeds the normal values, then
it will send an SMS to doctors as well as beloved person’s mobile through GSM. The block
diagram of receiver section is shown in fig 3.2

2.1.4 Working of Receiver Section
At the receiver section a GSM receiver is connected in order to receive SMS regarding
vital parameters to the doctor in case of emergencies.
2.2 Technical Specifications:
2.2.1. Arm Controller:
Arm is a 32-bit Reduced Instruction Set Computer (RSIC). Instruction set architecture
named as Advanced RISC machine and, before that Acorn RISC machine. The ARM
architecture mostly used 32-bit instruction set architecture.
Features









32-bit RSIC processor core (32-bit instructions)
37 pieces of 32-bit integer registers (16 available)
Pipelined (includes 3 stages)
Cached (depending on implementation)
Von Neumann-type bus structure (ARM7) and Harvard (ARM9)
8 or 16 or 32-bit data types
7 modes of operation
Simple structure and reasonably good speed to power consumption.

LPC2148 is the heart of system. Used in all three modules. It controls all the functions. It
is the widely used IC from ARM-7 family. It is manufactured by Philips and it is pre-loaded with
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many inbuilt peripherals making it more efficient and a reliable option for the beginners as well
as high end application developer.
It has the following features:
 8 to 40 kB of on-chip static RAM. 32 to 512 kB of on-chip flash program memory.
 128 bit wide interface/accelerator enables high speed 60 MHz operation.
 In-System/In-Application Programming (ISP/IAP) via on-chip boot-loader software
 Single flash sector or full chip erase in 400 ms and programming of 256 bytes in 1ms
 Total 64 I/O pins

2.2.2

LCD
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.
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LCD is used for displaying the data. It is used in most of the applications because of its
low cost, as it is highly usable. Here we are using LCD for displaying the data on the screen of
LCD.

2.2.3 LM35 PRECISION CELSIUS TEMPERATURE SENSORS

LM35 can be mounted inside s eagled end metal tube, and can then be dipped into a bath or
screwed into a threaded hole in a tank. As with any IC, the LM35 and accompanying wiring and
circuits must be kept insulated temperatures where condensation can occur. Printed circuit
coating and varnishes such as Hum seal and epoxy paints or dips are often used to insure that
moisture cannot corrode the LM35or its connections.

2.2.4 PULSE RATE SENSOR
This pulse rate sensor describes the design of a simple, low-cost microcontroller based
pulse rate measuring device with LCD output. Pulse rate of the subject is measured from the
finger using optical sensors and the rate is then averaged and displayed on a text based LCD.
Basically, the device consists of an infrared transmitter LED and an infrared sensor
photo-transistor. The transmitter-sensor pair is clipped on one of the fingers of the subject. The
LED emits infrared light to the finger of the subject. The photo-transistor detects this light beam
and measures the change of blood volume through the finger artery. This signal, which is in the
form of pulses is then amplified and filtered suitably and is fed to a low-cost microcontroller for
analysis and display. The microcontroller counts the number of pulses over a fixed time interval
and thus obtains the pulse rate of the subject.
Rate = nnn bpm. Where nnn is an integer between 1 and 999.

LM358
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The Pulse Rate sensor monitors the light level transmitted through the vascular tissue of
the fingertip and the corresponding variations in light intensities that occur as the blood volume
change in the tissue. The ease of use makes it possible to measure everyone's pulse rate, even in
large classes.


The Pulse Rate sensor measures pulse rate between 0 and 200 bpm (beats per minute).



The sensor consists of Fourier’s sensor case and an ear clip.
Unlike an Electro Cardio Graph (ECG) which monitors the electrical signal of the heart,

the Pulse rate sensor measures pulse rate by monitoring the change in infrared transmittance
through blood vessels. As the heart forces blood through the blood vessels the amount of blood
changes with time and the corresponding variation in light intensities changes

2.2.5 LIGHT DEPENDENT RESISTOR
A photo

resistor or light

dependent

resistor or cadmium

sulfide

(CdS)

cell is

a resistor whose resistance decreases with increasing incident light intensity. It can also be
referred to as a photoconductor.

Testing circuit of LDR
+5v
470K

Vout

LDR

2.2.6 IR SENSOR
IR Sensor Receiver and Transmitter
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2.2.7 GAS SENSOR
A sensor is a technological device that detects / senses a signal, physical condition and
chemical compounds. It is also defined as any device that converts a signal from one form to
another. Sensors are mostly electrical or electronic. Gas sensor is a subclass of chemical sensors.
Gas sensor measures the concentration of gas in its vicinity. Gas sensor interacts with a gas to
measure its concentration. Each gas has a unique breakdown voltage i.e. the electric field at
which it is ionized. Sensor identifies gases by measuring these voltages. The concentration of the
gas can be determined by measuring the current discharge in the device.
When the gas and smoke has detected by the MQ-2 sensor then it will be transmitted to
the microcontroller then it will immediately display on the LCD display and Buzzer will
automatically ON

2.2.8 ECG SENSOR
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The AD8232 Spark Fun Single Lead Heart Rate Monitor is a cost-effective board used to
measure the electrical activity of the heart. This electrical activity can be charted as an ECG or
Electrocardiogram and output as an analog reading. ECGs can be extremely noisy, the AD8232
Single Lead Heart Rate Monitor acts as an op amp to help obtain a clear signal from the PR and
QT Intervals easily.
The AD8232 is an integrated signal conditioning block for ECG and other biopotential
measurement applications. It is designed to extract, amplify, and filter small biopotential signals
in the presence of noisy conditions, such as those created by motion or remote electrode
placement.

2.2.9 GSM TECHNOLOGY
Global system for mobile communication (GSM) is a globally accepted standard for
digital cellular communication. GSM is the name of a standardization group established in 1982
to create a common European mobile telephone standard that would formulate specifications for
a pan-European mobile cellular radio system operating at 900 MHz. It is estimated that many
countries outside of Europe will join the GSM partnership.

SIM900 GSM Module
2.2.10 Buzzer
Magnetic buzzer (sounder)
Buzzers like the TMB-series are magnetic audible signal devices with built-in oscillating
circuits. The construction combines an oscillation circuit unit with a detection coil, a drive coil
and a magnetic transducer. Transistors, resistors, diodes and other small devices act as circuit
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devices for driving sound generators. With the application of voltage, current flows to the drive
coil on primary side and to the detection coil on the secondary side. The amplification circuit
including the transistor and the feedback circuit causes vibration. The oscillation current excites
the coil and the unit generates an AC magnetic field corresponding to an oscillation frequency.
This AC magnetic field magnetizes the yoke comprising the magnetic circuit. The oscillation
from the intermittent magnetization prompts the vibration diaphragm to vibrate up and down,
generating buzzer sounds through the resonator.

2.3. Results & Analysis
The following images can give the clear view of the entire working and the obtained
results.
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Initially, when the power supply is ON, It checks if all the modules are connected to it or
not and it also displays the error message if not. It checks the initialization of the GSM module
and checks for SIM connectivity and the signal strength.

Initializing the module

Initializing GSM module
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Checking the SIM connection

For the health monitoring module when pulse sensor is connected to the index finger of
the person then the heart beat value is displayed on the LCD display and it also sends the SMS to
the doctor or to the beloved people in case of emergency.

pulse rate sensor arrangement

Message to Mobile intimating the Heart rate
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The same applies to the ECG sensor ,it mainly contains 3 parts, of which one is
connected to left hand, one to the right hand and the other to any fatty area. The response will be
send in the form of message.

Message to Mobile intimating the ECG response
In the module of home automation, initially the temperature of the room is displayed.

Displaying the Temperature value.
As the IR sensor is placed at the door side,when a person enters the room,the fans and the
lights will automatically gets ON.
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IR sensor detecting the person

ON of fan and light after detecting the person
If any gas leakage occurs then it is automatically detected and the buzzer and the exhaust
fan will automatically gets ON. It also sends the message to the user intimating the percentage of
gas leaked along with the warning.

Detecting the gas and ON of exhaust fan

Sending message

Message sent to Mobile intimating the gas leakage
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3. Conclusion
3.0. Conclusion
It can be concluded that, this project is providing the personal health assistance to
the people living in the home by monitoring few essential parameters of the body and it is also
providing the safety and automation for homes and also intimating the parameters to the doctors
and the beloved people is very much useful for all the people living in the house.
.
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