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Abstract – Patients at a disaster scene can greatly benefit
from technologies that continuously monitor their vital status
and track their locations until they are admitted to the
hospital. We have designed and developed a real-time patient
monitoring system that integrates vital sign sensors, location
sensor, ad-hoc networking, electronics patients status. This
system shall facilitate communication between providers at a
disaster scene, medical professionals at a local hospital, and
specialists available for consultation from distant facilities.
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I. INTRODUCTION

We have developed a system that facilitates
collaborative and time – critical patient care in the
emergency response community. Current research show
that strategies to promote early recognition and treatment
of symptoms and enhance self care management
behaviours reduce unnecessary hospitalizations. Remote
monitoring supports a more dynamic connection between
healthcare providers and patients, improve health
promotion and patients care through monitoring of health
data, communicates health reminders, and makes
provision for patients feedback. Wi-Fi based Wireless
Heart rate monitoring and alerting system makes use of
Wi-Fi technology. We can not only increase the speed of
life but also increase security with good ideas to make use
of this technology. Heart beat monitor and display system
is a portable and a best replacement for the old model
stethoscope which is less efficient. During a mass
casually disaster, one of the most urgent problems at the
scene is the overwhelming number of patients that must
be monitored and tracked by each first responder,
increase the quality and quantity of patient care and more
efficiently deliver patients to the hospital. Current
research show that strategies to promote early recognition
and treatment of symptoms and enhance self care
management behaviours reduce unnecessary
hospitalizations. Remote monitoring supports a more
dynamic connection between healthcare providers and
patients, improves health promotion and patients care
through monitoring of health data, communicates health
reminders, and makes provision for patients feedback.
The system was developed in conjunction with the UCLA
school of nursing and the UCLA wireless health institute.
Congestive heart failure is a cardiovascular disorder that
affects approximately 4.6 million Americans and is a
leading cause of death in the United States.

Congestive heart failure is a condition in which heart
function is inadequate to supply oxygenated blood to the
patient. Remote monitoring programs provides a
potentially feasible option for dealing with expanding

population of patients that have CHF but are unable to
access clinics due to either a lack of resources, location,
or infirmity.

The functioning of this device is based on the truth
that the blood circulates for every one heart beat which
can be sensed by using a circuit formed by the
combination of an LDR and LED. Depending upon the
rate of circulation of blood per second the heart beat rate
per minute is calculated. This device consists of a micro
controller which takes the input from the heart beat
sensor and calculates the heart rate of the patient. The
micro controller also takes the responsibility to convey
the same information to the remote PC via wireless
communication.

II. SYSTEM DEVELOPMENT

The project aims in designing a system which helps in
remote monitoring of patients heart rate, body temperature
based on Wi-Fi communication. The medical parameters
can be monitored on website in real-time. The advantage
of this is the system is that doctors across the world can
monitor the medical parameters and suggest the suitable
medication. Wi-Fi Based Monitoring system for medical
parameter has resulted from the helps in remote
monitoring of patients heart rate, body temperature. This
system has the advantages is that doctors across the world
can monitor the medical parameters and suggest the
suitable medication. The web communication is very the
economical compare to any other modes of
communication for longer distances. Through the Wireless
sensors, and Sensor network, Whether it is an ECG, blood
pressure values, blood glucose level, pulse oximeter,
weight, or other vital signs. All those Vital parameter are
effectively transferred to a monitoring center enabling
accurate diagnosis. The patient information and the
transmitted data can be viewed locally or via the Web. We
introduce a concept of reference design which called
Wireless Patient monitor sensor platform (WSP)
architecture, WSP offer flexibility of reducing
development time . The WSP firmware automatically
sends different types of warning and notifications to desire
destination, or as e-mail directly to Doctor ‘s PDA/Laptop
by using Open standard transportation protocol and leave
Voice message.WSP can Continuously do health
monitoring and control. The WSP firmware monitors all
important vital parameters like temperature, blood
pressure, ECG, SPO2 etc. continuously.
System Configuration and Analysis

The aim is that developing a system which is capable of
transmitting the patient’s medical parameters like heart
rate, temperature and oxygen availability in cylinder
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wirelessly to the doctor’s section and announces the
parameters when requested by the doctor along with a
display system. Also, this system provides the mechanism
of prescribing the medicine to patients in case of
emergencies. The medicine name will be displayed on the
LCD screen available at the patients section which will be
continuously monitored by staff nurses. This helps in
decreasing the death rate by acting immediately.
The major building blocks of this project are:
1. Micro controller
2. Heart beat sensor.
3. Wi-Fi communication Module
4. Regulated power supply (RPS)
5. LED indicator.
7. Reset button
8. Temperature sensor.
9. Crystal oscillator
10. LCD
11. PC or Android mobile

Current research shows that strategies to promote early
recognition and treatment of symptoms and enhance self
care management behaviours reduce unnecessary
hospitalizations. Remote monitoring supports a more
dynamic connection between healthcare providers and
patients, improve health promotion and patients care
through monitoring of health data, communicates health
reminders, and makes provision for patients feedback. The
web communication is very the economical compare to
any other modes of communication for longer distances.
Technology is being used everywhere in our daily life to
fulfil our requirements. We are employing different
sensors for different applications sometimes we may even
use same sensors differently for different applications.
Whatever it may be the final output is life has increased its
speed with the technology boosters. We can not only
increase the speed of life but also increase security with
good ideas to make use of this technology. One of the
ideal ways of using technology is to employ it to sense
serious health problems so that efficient medical services
can be provided to the patient in correct time. This idea to
provide efficient health service to patients has given birth
to the project heart beat monitoring system on website
through Wi-Fi technology. Heart beat monitor and display
system is a portable and a best replacement for the old
model stethoscope which is less efficient. The heart beat
rate is calculated manually using stethoscope where the
probability of error is high because the heart beat rate lies
in the range of 70 to 90 per minute whose occurrence is
less than 1 sec. So this device can be considered as a very
good alternative instead of a stethoscope.

The functioning of this device is based on the truth that
the blood circulates for every one heart beat which can be
sensed by using a circuit formed by the combination of an
LDR and LED. Depending upon the rate of circulation of
blood per second the heart beat rate per minute is
calculated. This device consists of a micro controller
which takes the input from the heart beat sensor and
calculates the heart rate of the patient. The micro
controller also takes the responsibility to convey the same
information to the remote PC via wireless communication.

For transmitting the data to the remote PC the controller is
interfaced with a Wi-Fi module. The Wi-Fi module
transmits the data received from the controller to android
phone. The Microcontroller is programmed using
Embedded ‘C’ language.

Congestive heart failure (CHF) is a condition in which
heart function is inadequate to supply oxygenated blood to
the patient. During the past several decades, incidence and
mortality rates from CHF have been increasing, and CHF
has become increasingly become an important public
health problem. Approximately 4.6 million Americans
have been diagnosed with CHF, with 43,000 annual deaths
due to CHF and with 400,000 new cases reported each
year. The squeal of CHF are well known, with frequent
decompensation of the chronic state resulting in recurrent
hospitalizations. CHF experts agree that these costly
incidences of decompensation can generally either be
avoided or lessened in severity. In cases where
hospitalization is unavoidable, experts believe that
inpatient time can be reduced. Therefore, the importance
of maintaining an optimally compensated state in patients
with CHF is critical. For decades the scientific community
has been engaged in investigations to ascertain associated
events and contributing factors that significantly impact
the progression and outcomes of CHF. Data shows that
patient adherence and clinical management strategies
aimed at maintaining an optimally compensated state may
decrease the need for CHF readmissions, shorten hospital
length of stays, reduce costs, and improve quality of life.
Heart rate may help identify patients at high risk for overt
CHF who are candidates for aggressive blood pressure
control. Table 3.2 shows acceptable range of each
measured value for CHF patients. Based on suggested
values, monitoring a patient’s vital signs and alerting
caregivers can help prevent hospitalization. The Heart
Failure Somatic Awareness Scale (HFSAS) in table 1.1 is
a 12-item Likert-type scale to measure awareness and
perceived severity of signs and symptoms specific to CHF
Technology is being used everywhere in our daily life to
ful-fill our requirements. We are employing different
sensors for different applications sometimes we may even
use same sensors differently for different applications.
Whatever it may be the final output is life has increased its
speed with the technology boosters. One of the ideal ways
of using technology is to employ it to sense serious health
problems so that efficient medical services can be
provided to the patient in correct time. This brought the
mentioned idea. The modules in the project are: heartbeat
sensor which continuously gives the heartbeat,
temperature sensor which gives the temperature, a
pressure sensor which helps in monitoring the oxygen
content in the cylinder, Wi-Fi for wireless transmission,
speech recognition module to input the predefined speech
commands, record and play back device to announce
predefined words along with display and alert modules.
The controlling devices of the project are
Microcontrollers. The medical parameters are read by
Microcontroller and sent to the doctors section through
Wi-Fi and announced there when requested by doctor
through speech. Also, the prescribed medicine by doctor
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through speech will be identified by Microcontroller and
displayed on LCD screen in patients section and alerts the
nurse through buzzer. The microcontrollers are loaded
with intelligent programs written using embedded ‘C’
language. The main objective of this project is Wireless
transmission of medical parameters, Announcement when
requested, Immediate medicine prescribing technology
during emergencies. This project consist of Heart beat
sensor characteristics, Temperature sensor, Interfacing
Heartbeat sensor to Microcontroller, Interfacing Wi-Fi
module to Microcontroller, Embedded C programming,
Speech recognition and play back device characteristics.
Patients who have cardiovascular system disorders can
measure their weight, blood pressure, activity, and other
vital signs by using wireless health applications whenever
and wherever they need to. A wireless health system will
give a real-time and computer-based analysis, reducing the
need for specialist visits.

Table 3.1: Daily SMS Questions
S.No. QUESTIONNAIRE ITEMS

1 I could feel my heart beat faster
2 I could not breathe when I laid down
3 I felt pain in my chest
4 I had an upset stomach
5 I had a cough

6 I was tired

7 I could not catch my breath
8 My feet were swollen
9 I woke up at night because I could not

breathe
10 My shoes were tighter than usual
11 I gained 3 or more pounds in the past week
12 I could not do my usual daily activities

because I was short of breath

Block diagram:
1. ICU PATIENTS SECTION

Wi-Fi based wireless Heat beat monitoring and alert
system

2. Monitoring Section

Heart beat monitor and display system is a portable and
a best replacement for the old model stethoscope which is
less efficient. The heart beat rate is calculated manually
using stethoscope where the probability of error is high
because the heart beat rate lies in the range of 70 to 90 per
minute whose occurrence is less than 1 sec. So this device
can be considered as a very good alternative instead of a
stethoscope. A Sensor node system is composed of a set of
computing resource and IO resource. A computing
resource contains the processor and memory. In contrast,
an IO resource contains the Wireless Ethernet controller
including (PHY and MAC ), and A/D interface or Signal
& Control circuit to catch Vital parameter Signal. An WSP
platform represent a single sensor node and is independent
of other Sensor Nodes . Sensor Node monitor the status of
the vital parameter signals , such as temperature, Heart
rate, SPO2 , blood pressure and so on, and report errors or
different types of warning and notifications to desire
destination, or as e-mail directly to Doctor.

Table 3.2: Acceptable Range of Each Measured Values
Values Range
Systolic >90
Diastolic >50
Heart rate <90 and >40

The micro controller also takes the responsibility to
convey the same information to the remote system via
wireless communication. For transmitting the data to the
remote system the controller is interfaced with a Wi-Fi.
The functioning of heartbeat sensor is based on the truth
that the blood circulates for every one heart beat which
can be sensed by using a ckt formed by the combination of
LDR and LED. Depending upon the rate of circulation of
blood per second the heart beat rate per minute is
calculated. This device consists of a micro controller
which takes the input from the heart beat sensor and
calculates the heart rate of the patient. The micro
controller also takes the responsibility to convey the same
information to the remote PC via wireless communication.
Patients who have cardiovascular system disorders can
measure their weight, blood pressure, activity, and other
vital signs by using wireless health applications whenever
and wherever they need to. A wireless health system will
give a real-time and computer-based analysis, reducing the
need for specialist visits. This helps prevent emergency
situations and alerts caregivers when they must help
patients. From the above table we can say that the
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acceptable range of each measured values like systolic,
diastolic, heart rate are given in the table is correct. By
using these values of systolic, diastolic and heart rate we
can safely check the patient’s body values. This system of
Wi-Fi based medical parameter is better for the our
Human life because due to this the death ratio of the
patient will be decreases.
Micro Controller:

Fig. Microcontrollers

Circumstances that we find ourselves in today in the
field of microcontrollers had their beginnings in the
development of technology of integrated circuits. This
development has made it possible to store hundreds of
thousands of transistors into one chip. That was a
prerequisite for production of microprocessors, and the
first computers were made by adding external peripherals
such as memory, input-output lines, timers and other.
Further increasing of the volume of the package resulted in
creation of integrated circuits. These integrated circuits
contained both processor and peripherals. That is how the
first chip containing a microcomputer, or what would later
be known as a microcontroller came about.
Microprocessors and microcontrollers are widely used in
embedded systems products. Microcontroller is a
programmable device. A microcontroller has a CPU in
addition to a fixed amount of RAM, ROM, I/O ports and a
timer embedded all on a single chip. The fixed amount of
on-chip ROM, RAM and number of I/O ports in
microcontrollers makes them ideal for many applications
in which cost and space are critical.
Temperature Sensor

Temperature can be measured via a diverse array of
sensors. The human body temperature can be measured by
this sensor. All of them infer temperature by sensing some
change in a physical characteristic. Six types with which
the engineer is likely to come into contact are:
thermocouples, resistive temperature devices (RTDs and
thermistors), infrared radiators, bimetallic devices, liquid
expansion devices, and change-of-state devices.

The temperature sensor can calibrated directly in degree
(°) Celsius (Centigrade) Linear + 10.0 mV/°C scale factor
0.5°C accuracy is guaranteed.

Fig. Temperature Sensor

Pressure Sensor
A pressure sensor measures pressure, typically of gases

or liquids in the human body and sen dit to the doctor
section using Wifi. Pressure is an expression of the force
required to stop a fluid from expanding, and is usually
stated in terms of force per unit area. Pressure sensors can
vary drastically in technology, design, performance,
application suitability and cost. A conservative estimate
would be that there may be over 50 technologies and at
least 300 companies making pressure sensors worldwide.
Crystal Oscillator

Crystal oscillator is an electronic oscillator circuit that
uses the mechanical resonance of a vibrating crystal of
piezoelectric material to create an electrical signal with a
very precise frequency. This frequency is commonly used
to keep track of time (as in quartz wristwatches), to
provide a stable clock signal for digital integrated circuits,
and to stabilize frequencies for radio transmitters and
receivers. The most common type of piezoelectric
resonator used is the quartz crystal, but other piezoelectric
materials including polycrystaline ceramics are used in
similar circuits.

Quartz crystals are manufactured for frequencies from a
few tens of kilohertz to tens of megahertz. More than two
billion crystals are manufactured annually. Most are used
for consumer devices such as wristwatches, clocks, radios,
computers, and cellphones. Quartz crystals are also found
inside test and measurement equipment, such as counters,
signal generators, and oscilloscopes. Crystal is usually cut
such that its frequency over température is a parabolic
curve centered around 25 °C. This means that a tuning
fork Crystal oscillator will resonate close to its target
frequency at room température, but will slow down when
the temperature either increases or decreases from room
température. The Crystal oscillator circuit sustains
oscillation by taking a voltage signal from the quartz
resonator, amplifying it, and feeding it back to the
resonator.

The rate of expansion and contraction of the quartz is
the resonant frequency, and is determined by the cut and
size of the Crystal. When the energy of the generated
output frequencies matches the losses in the circuit, an
oscillation can be sustained

Fig. Crystal Oscillator



Copyright © 2013 IJECCE, All right reserved
1075

International Journal of Electronics Communication and Computer Engineering
Volume 4, Issue 3, ISSN (Online): 2249–071X, ISSN (Print): 2278–4209

Quartz crystal oscillators were developed for high-
stability frequency references during the 1920s and 1930s.
By 1926 quartz crystals were used to control the frequency
of radio broadcasting stations and were popular with
amateur radio operators.
LCD Display

One of the most common devices attached to a micro
controller is an LCD display. Some of the most common
LCD’s connected to the many microcontrollers are 16x2
and 20x2 displays.

This means 16 characters per line by 2 lines and 20
characters per line by 2 lines, respectively. The LCD
requires 3 control lines as well as either 4 or 8 I/O lines for
the data bus. The user may select whether the LCD is to
operate with a 4-bit data bus or an 8-bit data bus. If a 4-bit
data bus is used the LCD will require a total of 7 data lines
(3 control lines plus the 4 lines for the data bus).

If an 8-bit data bus is used the LCD will require a total
of 11 data lines (3 control lines plus the 8 lines for the data
bus).

Fig. LCD Display

The three control lines are referred to as EN, RS, and
RW. This document is intended to be used by all software
development engineers, test engineers, and anyone else
who has to use the microcontrollers with an LCD.

III. ADVANTAGES AND DISADVANTAGES

Advantages:
1) Death ratio is reduced due to this system.
2) No use of old model stethoscope
3) Easy to use this system
4) Their is no needs to get patient in the hospital when

you are use this system.
5) Treatment will be started as per doctor’s prisciption.
Disadvantages:
1) Hard to handle model.
2) Their are two models, thats why it is costly.

IV. CONCLUSION AND FUTURE SCOPE

The proposed “Wi-Fi Based Vital Signs Monitoring and
Tracking System For Medical Parameters” Heart failure is
a leading cause of death in USA, and there are about
4,600,000 Americans currently suffering from heart
failure. Wireless health technology that uses sensors and
wireless communication methods can help those heart
failure patients by monitoring them and providing
guidance and feedback. Using this system we can find the
number of disease from the patient’s body when they are
at home and quickly start the treatment on that disease and
the death ratio will get decreases.

In the future we can use new technologies in this model,
which is used by hospital easily. We have designed and
developed a real-time patient monitoring system that
integrates vital sign sensors, location sensor, ad-hoc
networking, electronics patients status.
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