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Abstract:-- Now a days due to gradual change in climate and due excessive pollution human health problem is one of the serious
thing in our day to day life. Hence it is important to monitor the human health in real-time and alarm the change in human body
for patient health, especially for patients suffering from diseases during their normal life. The proposed system has an Embedded
ARM microcontroller connected to a set of medical sensors (related to the patient case) and a wireless communication module
(GSM). Each patient is considered as a node in a wireless sensor network and connected to a central node installed at the medical
center through an internet connection.

The embedded ARM microcontroller checks if the patient health status is going well or not by analyzing the scanned
medical signals. If the analysis results are abnormal, the embedded unit uses the patient's phone to transmit these signals directly
to the medical center. In this case, the doctor will send medical advice to the patient to save his/her life.. The programming is
compiled through Embedded C software, which is an open-source platform and the simulation of interfacing of components is done

by using Proteus 8 Professional software.
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. INTRODUCTION

Health is one of the global challenges for human
being [1]. According to the constitutions of World Health
Organization (WHO) the highest attainable standard of
health is a fundamental right for an individual [2]. A
modernized health care system provide you a good health
care services at any place at anywhere and treats as a
friends. Now a days, the health care system is undergoing a
cultural shift from a traditional approach to a monitored the
patient centered approach.

The need for a real time recording of vital signs of
a patient is done by encapsulating the modern bio
instrumentation, computers and telecommunication
technologies a modern PMS should acquire, record,
display ,and transmit the physiological data from the
patient body to a remote location at any time. For
emergency medical care the PMS must also be
incorporated with an alarm system. Alarm provides an alert
signal so as to analyze the critical patient’s data but it
should also send alarming messages to the register number
(Doctor ) through GPS and 10T to the system.

I1. RELATED WORKS

This system is mainly used to monitor the health condition
automatically. In this system, we use the heartbeat sensor ,
Breath sensor , Pressure sensor , Electrocardiography
(ECG), Temperature sensor ,for monitoring the patient
heath. Any one condition Abnormal sending Message
through GSM to Personal Doctor. All the information is
send to internet through 10T.

Real time mobile healthcare system for
monitoring the patient’s condition from indoor or outdoor
locations [3]. A bio-signal sensor and a smartphone are the
major components of the system. The data has been
collected by the bio-signal sensor and are transmitted to an
intelligent server via GSM network. The GSM system is
able to monitor the location of the patient. The proposed
system consists of a body sensor network that is used to
measure and collect physiological data of patient. A system
to monitor the blood pressure of a hypertensive patient
using mobile technologies has been proposed in [4]. By
using the system a doctor can carefully monitor the patient
and can perform diagnosis. In order to monitor the
breathing disease called Obstructive Sleep Apnea
Syndrome (OSAS), occurs due to sleep disorder, has been
introduced in [5]. This disease not only interrupts normal
sleep pattern but also causes hypoxemia and hypercapnia.

Hardware Used
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Figurel.The general block diagram of the
components.

ARM MICROCONTROLLER

The LPC2138 microcontrollers are based on a
16/32-bit ARM7TDMI-S CPU with real-time emulation
and embedded trace support, that combine the
microcontroller with 32 kB, 64 kB, 128 kB, 256 kB and
512 kB of embedded high-speed flash memory. A 128-bit
wide memory interface and a unique accelerator
architecture enable 32-bit code execution at maximum
clock rate. For critical code size applications, the
alternative 16-bit Thumb mode reduces code by more than
30 % with minimal performance penalty.

Due to their tiny size and low power consumption,
these microcontrollers are ideal for applications where
miniaturization is a key requirement, such as access control
and point-of-sale. With a wide range of serial

communications interfaces and on-chip SRAM options of
8 kB, 16 kB, and 32 kB, they are very well suited for
communication gateways and protocol converters, soft
modems, voice recognition and low-end imaging,
providing both large buffer size and high processing
power. Various 32-bit timers, single or dual 10-bit 8-
channel ADC(s), 10-bit DAC, PWM channels and 47
GPIO lines with up to nine edge or level sensitive external
interrupt pins make these microcontrollers particularly
suitable for industrial control and medical systems

Figure2. ARM microcontroller Diagram

Blood Pressure Sensor

BP is a measurement used in medicine. In the body, the
arteries carry blood away from the heart. As blood travels
through the arteries, it presses against the walls of the
arteries. Blood pressure measures how hard the
blood is pushing against the walls of the arteries. Usually,
"blood pressure” measures the pressure in larger arteries
delivering blood to body parts other than the
lungs, like the brachial ~ artery in the arm. Blood
pressure is usually measured in millimeters of mercury
(mmHg). There are two numbers in a blood pressure. The
first is the systolic pressure. It measures how hard the
blood pushes against the walls of the arteries when the
heart is in systole (beating and pushing out blood). This is
when the pressure against the walls of the arteries is
highest. The second number is the diastolic blood pressure.
It measures how hard the blood pushes against the walls of
the arteries when the heart is in diastole (resting between
beats and not pushing out any blood). For example, in the
picture on this page, the pressure on the walls of the
arteries is 122 mmHg when the heart is beating, and 65
mmHg when the heart is resting. This blood pressure
would be written as "122/65" and read as "122 over 65."
Mean arterial pressure is a person's average blood pressure.
Pulse pressure is the difference between the systolic and
diastolic pressures.

To measure blood pressure, doctors use a device called a
sphygmomanometer.
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Blood pressure is of two types High blood pressure and
Low blood pressure.

i) High blood pressure is called hypertension. A
person has hypertension if their blood pressure is high
and stays high over time. Hypertension is very common.
About one in every three adults in the United States has
high blood pressure. Hypertension is sometimes called "the
silent killer" because it often causes no symptoms, so many
people have high blood pressure without realizing that
anything is wrong. However, hypertension can hurt the
heart, blood vessels, kidneys, and other parts of the body. It
can cause serious health problems like heart attack,
stroke, and kidney failure.

ii) Low blood pressure is called hypotension. If the
blood pressure is too low, the heart, brain, and other parts
of the body do not get enough blood and oxygen. Low
blood pressure can cause problems like dizziness and
fainting. If a person's blood pressure is low enough, they
can have seizures, lose consciousness, and even die.

LM-PS010GS

LM-PS010GR
Figure3.Blood Pressure Sensor

LM-PS010G

POWER SUPPLY

A power supply is an electronic device that supplies
electric energy to an electrical load. The primary function
of a power supply is to convert one form of electrical
energy to another and, as a result, power supplies are
sometimes referred to as electric power converters. Some
power supplies are discrete, stand-alone devices, whereas
others are built into larger devices along with their loads.

The power supply section is the important one. It should
deliver constant output regulated power supply for
successful working of the project. A 0-12V/1 mA
transformer is used for this purpose.

The primary of this transformer is connected in to main
supply through on/off switch& fuse for protecting from
overload and short circuit protection.

The secondary is connected to the diodes to convert 12V
AC to 12V DC voltage. And filtered by the capacitors,
which is further regulated to +5v, by using IC 7805.

ECG SENSOR Electrocardiography (ECG or

EKG) is the process of recording the electrical activity of
the heart over a period of time using electrodes placed on
the skin. These electrodes detect the tiny electrical changes
on the skin that arise from the heart muscle's electro
physiologic pattern of depolarizing during each heartbeat.
It is a very commonly performed cardiology test.

In a conventional 12-lead ECG, 10 electrodes are placed on
the patient's limbs and on the surface of the chest. The
overall magnitude of the heart's electrical potential is then
measured from 12 different angles (“leads") and is
recorded over a period of time (usually 10 seconds). In this

way, the overall magnitude and direction of the heart's
electrical depolarization is captured at each moment
throughout the cardiac cycle. The graph of voltage versus
time produced by this noninvasive medical procedure is
referred to as an electrocardiogram.

During each heartbeat, a healthy heart has an orderly
progression of depolarization that starts with
pacemaker cells in the Sino atrial node, spreads out
through the atrium, passes through the atrioventricular
node down into the bundleof His and into the Purkinje
fibers, spreading down and to the left throughout the
ventricles. This orderly pattern of depolarization gives rise
to the characteristic ECG tracing.
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Figure4.ECG Wave form
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To the trained clinician, an ECG conveys a large amount of
information about the structure of the heart and the
function of its electrical conduction system. Among other
things, an ECG can be used to measure the rate and rhythm
of heartbeats, the size and position of the heart chambers,
the presence of any damage to the heart's muscle cells or
conduction system, the effects of cardiac drugs, and the
function of implanted pacemakers.

Temperature Sensor

The LM35 is an integrated circuit sensor that can
be used to measure temperature with an electrical output
proportional to the temperature (in oC) .The normal range
due to an increase in the body's temperature is set. There is
not a single agreed-upon upper limit for normal
temperature with sources using values between 37.5 and
38.3 °C (99.5 and 100.9 °F). The increase in set-point
triggers increased muscle contraction and causes a feeling
of cold. This results in greater heat production and efforts
to conserve heat. When the set-point temperature returns to
normal, a person feels hot, becomes flushed, and may
begin to sweat. Rarely a fever may trigger a febrile seizure.
This is more common in young children. Fevers do not
typically go higher than 41 to 42 °C (105.8 to 107.6 °F).

Breath Sensor

Respiratory disease is a medical term
thatencompasses pathological that conditions  affecting
the organs and tissues that make gas exchange
possible in higher organisms, and includes conditions of
the upper respirator tract, trachea, bronchioles, alveoli,
pleura and pleural cavity, bronchi, and the nerves and
muscles of breathing. Respiratory diseases range from mild
and self-limiting, such as the common cold, to life-
threatening entities like bacterial pneumonia, pulmonary
embolism, acute asthma and lung cancer. The study of
respiratory disease is known as pulmonology. A doctor
who specializes in respiratory disease is known as a
pulmonologist, a chest medicine specialist, a respiratory
medicine specialist, a respirologist or a thoracic medicine
specialist. UBET Respiratory diseases can be classified in
many different ways, including by the organ or tissue
involved, by the type and pattern of associated signs and
symptoms, or by the cause (aetiology) of the disease.

Figu'fég.Breath Sensor

LCD

The most commonly used Character based LCDs
are based on Hitachi's HD44780 controller or other which
are compatible with HD44580. In this tutorial, we will
discuss about character based LCDs, their interfacing with
various microcontrollers, various interfaces (8-bit/4-bit),
programming, special stuff and tricks you can do with
these simple looking LCDs which can give a new look to
your application.
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Figure6.Character LCD type Pin diagram.

10T

The internet of things (IOT) is the network of physical
devices, vehicles, buildings and other items embedded with
electronics, software, sensors, actuators, and network
connectivity that enable these objects to collect and
exchange data. In 2013  the Global Standards
Initiative on Internet of Things (IOT-GSI) defined the 10T
as "the infrastructure of the information society. The 10T
allows objects to be sensed and controlled remotely across
existing network infrastructure, creating opportunities for
more direct integration of the physical world into
computer-based systems, and resulting in improved
efficiency, accuracy and economic benefit. When IOT is
augmented with sensors and actuators, the technology
becomes an instance of the more general class of cyber-
physical systems, which also encompasses technologies
such as  smart grids, smart  homes,
intelligenttransportation and smart cities. Each thing is
uniquely identifiable through its embedded computing
system but is able to interoperate within the
existing Internet infrastructure. Experts estimate that
the 10T will consist of almost 50 billion objects by 2020.
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ALARM

An alarm device or system of alarm devices gives
an audible, visual or other form of alarm signal about a
problem or condition. Alarm devices are often outfitted
with a siren.

GSM

A GSM modem is a wireless modem that works
with a GSM wireless network. A wireless modem behaves
like a dial-up modem. The main difference between them
is that a dial-up modem sends and receives data through a
fixed telephone line while a wireless modem sends and
receives data through radio waves. The working of GSM
modem is based on commands, the commands always start
with AT (which means Attention) and finish with a <CR>
character. For example, the dialing command
is ATD<number> ATD3314629080; here the dialing
command ends with semicolon.

The AT commands are given to the GSM modem
with the help of PC or controller. The GSM modem is
serially interfaced with the controller with the help of
MAX 232. Here max 232 acts as driver which converts
TTL levels to the RS 232 levels. For serial interface GSM
modem requires the signal based on RS 232 levels. The
T1 OUT and R1_IN pin of MAX 232 is connected to the
TX and RX pin of GSM modem.

CLOUD SERVER

h

Figure7.Monitoring device's block dlagram and network
structure

Figure8.Determine the location through GPS
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Proteus 8.0 Professional

Proteus 8.0 professional is a best simulation for
various design with microcontroller. It’s mainly popular
because of availability of almost all microcontroller in it.
So it’s handy tool to test programs & embedded design for
electronics hobbyist. You can simulate your programming
of microcontroller in Proteus 8.0 Simulation Software.
After simulating your circuit in Proteus 8.0 Software you
can directly make PCB design with it so it could be an all
in one package for student and hobbyists.

Proteus is a virtual System Modeling & circuit
Simulation application. The suite combine mixed mode
SPICE circuit simulation, animated components &
microprocessor model to facilitate co-simulation of
complete microcontroller based design. Proteus also has
the ability to simulate the interaction between software
running on a microcontroller and any analog or digital
electronics connected to it .It simulates Input/ Output ports
, interrupts ,timers ,USART & all other peripherals present
on each support processor.

RESULT

Model has been simulated by using by Proteus
Software to monitor the human health using different
sensors. The change in body temperature, Breath rate ,
Blood Pressure and Heart beat will be detected by
respective sensors and can be determined.
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Figure9. Stimulation of human health system

e m— — pma = *EA

[T

' Figljrél_o-.ManL‘J‘ally operatéd parameter output

Tablel. Condition for monitoring human health
Parameter Range
Temperature 96-103°

C
Blood Pressure 70-120
mm  of
hg
Electrocardiography(Heart 60-100
beat) bpm
Breathing rate 12-25
times
per min

CONCLUSION AND FUTURE SCOPE

The availability of low-cost single-chip
microcontrollers, and advances in wireless communication
technology has encouraged engineers to design low-cost
embedded systems for healthcare monitoring applications.

Such systems have ability to process real-time signals
generated from bio sensors and transmit the measured
signals through the patient's phone to the medical center's
server.

In future we aim to improve the hardware of the AmboBot
to more exible structure such as omnidirectional . We also
consider improve the system from robot to multiple robots
for collaborative performance We even consider
equipping the current mobile robot, with a drone robot
partner which can fly in collaboration with the current
system for faster performance in addition for operation in
higher elevations.
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