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A Reliable Remote Health Monitoring
System For Elderly People
P.Sritha, R.S.Valarmathi
Abstract : Most of people like living independently at home. We are prone to meet some accidents like falls in our day to day life. Falls can make
people in fatal conditions, even death. A prototype of fall detection system using accelerometer, heartbeat and glucose is presented in this
paper. Automatic SMS as an alert will be sent to family members if someone using this application in fatal condition and need some help. With the
help of this project we can differentiate the normal and abnormal conditions of a person in accordance with daily activity.
Several
scenarios were used in these experiments. The result showed that the proposed system could successfully record better level of accuracy.
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Mailo et al have examined the two ways of monitoring
methods i.e. face to face examination and tele-monitoring
examination. They found that tele-monitoring examination
has reduced the patients waiting time at the hospital and
they were satisfied with the tele monitoring system [5]. At
the same time in this system, the data has to be entered by
the patient is not effective Vitaca et al has modified the
method with the usage of personal computer. The
computers will get the data from the health monitoring
system but it consumes large power. The evolution of
embedded systems has made the system simpler and user
friendly [6]. Lin has proposed health care monitoring
system based on set top box system, but it needs a plenty
of system supports [7]. Later the research focus is switched
to mobile phone based monitoring system which leads to
easy measurement of
the
human physiological
parameters but the parameters measured by the mobile
phones does not meet the accuracy and it is not
suitable
for long term measurement [8]. The health
monitoring system also consumes larger amount of power
and memory for its manipulation. The Sensors are used to
monitor the health of human beings and used in the fall
prevention system. The results of the sensor are
transmitted through the SMS by GSM techniques [9].

1. INTRODUCTION
The increase of population in the world needs
the significant improvement of medical care for the needy
and elderly people. In particular the elderly people
need care and they need constant health monitoring
system for their welfare. The increases of cost in health
care providers do not satisfy the caring needs of the
today’s society. Surveys conducted in various countries
[1,2] represent that patients prefer treatment in homes
other than hospitals. Technology has developed
tremendously in each and every aspect of the modern
living helps to overcome these difficulties. The remote
health monitoring system has several advantages and
gain popularity in the society because of their
inexpensive and immediate results. Ambience assisting
living is the thought of creating different living culture with
the combination of latest technology and social
environments to increase the living standards. The
technology which is assisting for ambience living is called
ambient Intelligence [2]. This intelligence helps the
people by empowering them to accomplish their normal
activities. The increasing growth of sensors has made
the
task of monitoring and collection of medical
parameters as easy.

2.EXISTING HEALTH MONITORING
METHODS
2.1Literature Survey
The improvement in health care medical devices made the
process of health monitoring easy. By incorporating home
care monitoring system, the patients can know their health
and can get the opinion from the expert without any strain
[3]. In Smart health care system the sensors senses and
collect the physical signals from the human body and the
data was transmitted through the communication medium
such as Bluetooth, IOT etc [4].
___________________________________



2.2 Existing method
R.Nikhil Nair et al proposed a wearable MEMS based
monitoring system which is used to detect the fall accidents
in patients and the monitoring system sent an alert to their
family members and nearby hospitals. The Existing system
consists of system which includes tri-accelerometer
and microcontroller which is used to detect the fall
and accidents by using an algorithm. The movement of
the patient is observed by the accelerometer and the
signals are sent to the microcontroller for further
commands [10]. The output of the microcontroller is sent to
the GPS and GSM system for giving messages and
location to the members and hospitals. In this system
there is no mechanism to measure human physical
parameters like blood glucose level, heart beat etc.
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lesser current flow because of larger resistances. The
sample output of the heart beat sensor is shown below

Fig.1. Block Diagram of Existing System
The proposed system has focused on the design of a smart
monitoring system which is used to detect the human
physical parameters as well as falls and accidents.

3. BLOCK DIAGRAM OF PROPOSED
SYSTEM
The proposed system consist of non-invasive wearable
blood glucose sensor, temperature sensor, heartbeat
sensor, Tri Accelerometer sensor are connect to an
Atmega controllerThe Controller receives the input from the
sensors and it compare the inputs with the threshold values
and gives the message to the mobile phone. The block
diagram representation of the proposed system is shown
below. The heart beat sensor consists of a light detector
and a LED, which is used to measure the heart beat rate
of the patient by using the light absorption concept. As we
aware that heart is a pumping organ which contracts and
expands in a rhythmic fashion. When the patient presses
his hand in the clip, the light rays will be absorbed by the
skin in larger amount during the expansion of heart beat
and will be absorbed less during the contraction of the
heartbeat. During Expansion, only lesser amount of red
light will fall on LDR this causes low resistance and leads
to the flow of more current. When contraction happens a
large amount of red light will falls on the LDR this
causes lesser current flow because of larger resistance

Fig.2. Block Diagram of Proposed System
3.1 Measurement of heart beat by heart beat sensor
The main functions of heart beat measurement sensor are
to measure the heartbeat of a person. Depending on the
expansion and contraction of the heart the absorption of
red light may vary which is responsible for flow of current
with the help of LDR which is Light Dependent Resistor
[11]. When expansion happens only lesser amount of red
light will fall on LDR this causes low resistance and leads
to the flow of more current. When contraction happens a
large amount of red light will falls on the LDR this causes

fig.3. A sample measurement taken with the
heartbeat sensor
The glucose meter used in this project is also
noninvasive MEMS type that does not cause pain to the
patient. The glucose meter is also works on the light
absorption technology and it gives the result based on the
amount of light beam passed into the skin. The fall
Detection consists of Tri axial Accelerometer which is used
to extract and process the signals in three dimensional
orthogonal activities. This sensor will sense the position of
the patients in various angles and sends the analog signal
to the microcontroller for further process. The output of the
microcontroller is given to GSM/ GPRS system for
detection of location and to send messages. The
implementation of the proposed system starts with an
algorithm which is used to set the threshold limits for all
types of Sensors. The algorithm is structured by using
embedded C software and implemented in proteus
software. The steps followed in the monitoring system are
given in the form of algorithm.
3.2 Algorithm
1) Initialize the Atmega controller and its peripherals
2) Calibrate all the sensors value.
3) Generate the FOR loop for checking conditions.
4) Read ADC of X, Y, Z axis of accelerometer and values
of heart beat, glucose monitor, temperature sensors.
5) Estimate the accelerometer displacement in X ,Y,Z
axis and other sensor values.
6) Set threshold values and drift for all types of sensors
7) If the sensor reading is above the threshold value,
then the information is sent to the nearby hospitals
by
GSM/ GPS services
The program for the above algorithm is written by using
embedded C language. The threshold limit parameters are
set for all types of sensors and loaded in controller. The
method of accumulating and recovering data is a two-step
process. The First process involves the encrypting and
decrypting process of the data taken from the patient. The
second process involves the data conversion process
for display. The circuit diagram of the proposed system is
implemented by using proteus software. The heart beat
sensors records the heart beat rate of the patient. The
threshold value set to the heart beat sensor is 90 bpm. If
the measured value is above the threshold value,
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the information will be sent to the hospital by using Mobile
phone. The sample reading of the heart beat monitor at
various time intervals of one day is given below.
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5. IMPLEMENTATION OF THE
PROPOSED SYSTEM IN
Hardware
The hardware implementation of the proposed system
as a prototype is shown below. The sensors used here
are of non-invasive MEMS Sensors which are user
friendly. As a Prototype we have implemented this
system furthermore we can able to modify this system
which can be able to attach with the clothing,
accessories etc.

fig 3.Sample reading of the heart beat
sensor.

Date
1.04.2019

The maximum set value and minimal set value of the blood
glucose sensor is set as 140 mg/dl and 70 mg/dl. If the
measured value is less than or greater than the set value
then a message will be generated. The sample
measurement of blood glucose meter is shown below.

Time
6.30A.M

1.04.2019

level
100
128

9.30A.M

Notes
After
Wake up
After
Break

Table 1.Sample reading of Blood Glucose Meter
Fast
1.04.2019

1.30P.M

140

After
Lunch

1.04.2019

5.30P.M

135

Evening

1.04.2019

10.00P.M

125

After
Dinner

Tri accelerometer is inclined on any axis; it produces digital
output voltage proportional to the inclination or acceleration
provided by the meter. It detects the changes in velocity,
orientation of the patient and compares with the predefined
values stored in it. If there is any deviation, it will sense
the location of patient by using GPS System and a
message will be sent to the nearby Hospitals.

Fig 5. Prototype model of System
5.1 Output of the Proposed System.
The output of the proposed system is given below. It
shows the parameters of blood sugar, heartbeat and
accelerometer.

4. IMPLEMENTATION OF THE
PROPOSED SYSTEM USING
Proteus
The software implementation of the proposed system
in proteus software is shown below and the program is
written by using embedded C language.
Fig 6.Output of thr proposed
system

6. CONCLUSION

fig 4.Proteus model of the Proposed
System
The Same Circuit is implemented as hardware
prototype model.

We had achieved our primary goal creating a
working prototype able to recognize both
dangerous
posture and falls from non-falls, along with the heart
beat detector,
glucose
detector
readings.
Furthermore
the patient can check their health
status anytime at the comfort of staying in their
homes and visit hospitals in case of emergencies.
In Future, we can able to attach extra add-on
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features to measure pressure, temperature, ECG etc
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