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Abstract: Internet of Things (IOT) is nothing but
interconnection of different objects and it is growing day
by day which will cause an evolution in the field of
research. Internet of Things have wide application areas
like smart home, smart parking, smart city, smart
environment, agriculture fields and  health monitoring
process. One such application is in healthcare we are
proposing is IOT based health alliance help desk (I-HAD)
to monitor the patient health status. Internet of Things
allows us to do real time monitoring of patients health by
taking readings through sensors which will result in
reducing human errors. In I-HAD system patients
parameters and readings get transmitted through an
interface, where it is stored and analyzed. The main
challenges in the implementation of this I-HAD system for
healthcare applications is remote monitoring of patients.
Thus Internet of Things in the healthcare sector is the
solution for effective patient monitoring at reduced cost.
In this paper we will discuss about monitoring patient's
body temperature and heart beat using NodeMCU and
interface to this will be provided by an android app and
web-portal.

Keywords—NodeMCU, Body Tempareture, Pulse Rate,
ubiquitous sensor network, sensor pulse, monitoring
application, healthcare.

I. INTRODUCTION

The major factors for taking any treatment is heart
rate and body temperature. In this era of polluted
environment, concern regarding human health is top
priority than ever before. Everything gets
meaningless if one is sick or dead. Now a days,
people spend a lot of money to keep sound health.
Unfortunately, most of the cases it is found that it is
too late to receive proper medical treatment and
things are noninvertible. So that unexpected incident
happens for being delayed treatment. Since heart rate
and body temperature are the most vital notable
indexes of the human health, an affordable device to
measure such indexes will be helpful for human
health. In general, medical equipment is expensive.
Moreover the output of the medical equipment
contains some calculation of data and doctors, but

the patients are not able to interpret the medical
measurement into meaningful diagnosis as they
don’t have any medical background knowledge. In
emergency situation, time should not be wasted.
Sometimes continuous assessment is also necessary.
Therefore, an automated system for continuous
measuring of heart rate and body temperature is very
much essential [1].

In I-HAD system an integrated device with heart rate
and body temperature measuring sensors is
developed. Since this system provides the
information about both heart rate and body
temperature through android application and web
portal, we can easily examine physical status of the
patients and also the I-HAD system may be useful
for monitoring condition of different patients which
resides at remote locations. Rest of the paper
explains existing approaches, our system model,
system development and finally system performance
measurement.

The I-HAD system application areas are as follows:

1. NGOs: There are different NGOs available
which provides free treatment to the patients but
most of the people are not aware of it. This system
will contain an android app which will provide a
facility where people can know information of these
types of NGOs.

2. Old-age homes: The people who live in old-
age homes require continuous healthcare checkups
which is not possible on regular basis. Using this
system they can measure there body temperature and
pulse rate in simple way without going somewhere
and if it is not normal then they can consult to
doctor.

3. Villages: In most of the villages doctors are
not available for providing emergency treatment. So
using this system people can take initial treatment.

4. Hospital: In hospitals patient have to wait in
queue for taking treatment. This waiting time can be
utilized by giving this devices to each patient which
will measure there readings and will directly send to
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doctor so that when patient meets doctor the doctor
can provide further treatment with the help of these
readings. Due to this doctors time will be saved and
also it will provide more accuracy.

II. EXISTING SYSTEM

There exists some approaches designed and
developed for measuring heart rate and body
temperature. At present, the recent technologies for
measuring heart rate are consist of several methods
using optical and electrical methods. In existing
system it calibrate analog signal of pulses for each
person. It uses wireless terminal to send data and
wireless receiver to receive the data. The data are
then sent to the computer using serial port. Data is
then sent to the web server using the internet and can
be viewed from anywhere in the web browser. The
main drawback of this approach is that it needs a
computer to send data to the web server through the
internet.

N. Indumathy, and K. K. Patil developed an android
based patient health care monitoring system with
several sensors like temperature, heart rate
measuring sensor, eye blink detection sensors to
detect the current condition of the patient. The
system is developed such a way that if patients is
unable to speak or move his hand or body then just
blink his/her eyes 5 times then a message send to the
caretaker about the current situation of the patient
and continuously send the data about heartbeat and
body temperature to the server. An android
application running in the caretaker phone receive
the message and will generate audio sound so that
caretaker can recognizes the patient’s current
situation. At the same time, doctor can realize the
current situation of the patient accessing the server.

I. PROPOSED SYSTEM

In I-HAD system, the user carries a hardware device
connected with an android application through
NodeMCU ESP8266EX offers a complete and self-
contained WiFi networking solution it can be used to
host the application or to of fload WiFi networking
functions from another application processor The
device continuously measures the heart rate and
body temperature and sends these information to the
android application. Android application sends the
information to the server and if the user have any
issues with health then it sends an emergency

message to the patient’s doctor and guardians
containing the current location of the patient.

The aim of our study is to develop a device which is
interfaced with an Android application so that the
heart rate and body temperature are monitored
easily. The exiting remote health monitoring system
described above are totaly dependent on proper
communication between the server and client. So it
may arise severe condition that server connection
gets congested and patient’s situation is serious then
it creates a problem to recognize the present situation
of the patient.  For this reason the goal of our project
is to design a portable Android assistant heart rate
and body temperature monitoring device which is
affordable and user friendly, at the same time
inexpensive, accurate, and durable.

III. LITERATURE SURVEY

Md. Asaduzzaman Miah, Mir Hussain Kabir, Md.
Siddiqur Rahman Tanveer and M. A. H. Akhand
from  Dept. of Computer Science and Engineering
Khulna University of Enginnering & Technology
Khulna-9203, Bangladesh proposed a system
“Continuous Heart Rate and Body Temperature
Monitoring System using Arduino UNO and
Android Device”[1], which provides the information
about Arduino UNO microcontroller system,
transmission system and Android based application.
In this paper, an android assistive integrated heart
rate and body temperature measuring embedded
system is developed. This paper provides a way for
monitoring heart rate by using optical method.

Jingran Luo , Junwen Luo, Yulu Chen,kai Tang from
Beijing University of Postsand Telecommunications
Beijing, China proposed a system ” Remote
Monitoring Information System and Its Applications
Basedonthe Internet ofThings”[2], which provides a
design program to achieve the remote monitoring
information system. The system acquires some
detailed physiological data of the remote patients
using human-monitoring sensor chips and the
Internet of Things, automatically generate electronic
medical records, which is saved into the database.

Hermawan Kemis, Ndibanje Bruce, Wang Ping,
Tony Antonio, Lee Byung Gook, Hoon Jae Lee from
Department of Ubiquitous IT, Graduate School of
Dongseo University, Division of Computer and
Engineering Dongseo University  Sasang-Gu, Busan
617-716, Korea proposed a system “Healthcare
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Monitoring Application in Ubiquitous Sensor
Network: Design and Implementation based on Pulse
Sensor with Arduino”[3], which provides the
designing and implementation of a healthcare
monitoring application for ubiquitous sensor
network. This paper presents a developed program,
called “USN Monitoring Application”, to monitor
the heart rate status of patients at home or in
Hospital.

Prajakta A. Pawar from  Department of
Instrumentation Engineering Vishwakarma Institute
of Technology Pune 411037, India proposed a
system ” Heart Rate Monitoring System using IR
base Sensor & Arduino Uno”[4], which provides  the
information and working of Arduino Uno, Heart beat
sensor, GSM module, LCD. This paper describes the
working prototype of an assistive wireless device for
bedridden patients. The proposed system in this
paper is used to monitor physical parameters of a
patient like heart beat and send the measured data
directly to a doctor through SMS. System consists of
an IR base heart beat sensor, Arduino Uno & GSM
module.

M.M.A. Hashem, Rushdi Shams, Md. Abdul Kader,
and Md. Abu Sayed from Department of Computer
Science and Engineering Khulna University of
Engineering & Technology (KUET) Khulna 9203,
Bangladesh proposed a system Design and
measurement of a heartrate measuring  device using
Fingertip”[5], which provides design and
development of a new integrated device for
measuring heart rate using fingertip to improve
estimating the heart rate. In this paper, two methods
are provided for heart monitoring, electrical and
optical. In this paper, the design and development of
a low powered device is presented that provides an
accurate reading of the heart rate using optical
technology.It measures the pulse rate through
changes of blood flow.

M. saikrishna1 , G. vijaykiran PG Scholar, Dept of
ECE, SSN Engineering College, Ongole, AP, India.
2Associate Professor, Dept of ECE, SSN
Engineering College, Ongole, AP, India proposed a
system “IOT Based Home Electrical Appliances
Control Using Node MCU”[6], in which user can
keep an eye on his or her home through an internet
connected to the user‟s mobile phone or PC or
laptop. This will not only improve the security of
your home in this modern day world but will also
assist in conservation of energy like if you left any

home appliance switched on by mistake, then you
can check the status of the appliance on the graphical
interface made on your mobile and can switch it off
using the internet connectivity.

IV.ARCHITECTURE DESIGN AND
ALGORITHM

Fig. 1 Architecture Diagram

In I-HAD system an android based integrated heart
rate and body temperature measuring embedded
system is developed. The system provides the
information about both heart rate and body
temperature through android application, so that
anyone can monitor physical status easily. Moreover,
the system may be useful for monitoring condition of
vary seek patients from remote place. We have an
integrated device which consist of body temperature
sensor and pulse sensor connected via Wi-Fi module
to android application. All the data collected will be
stored to a server database. When patient wants to
take an initial treatment he can give preference to a
particular doctor according to his/her choice. As per
data received from the patient doctor will analyze it
and provide the initial treatment by giving
prescription in proper format.

A. SYSTEM COMPONENTS

a) Microcontroller Board: The microcontroller
board is used as a base while building any integrated
device circuit. The whole circuit is built upon this.
There are different microcontroller board available
such as Arduino Uno, NodeMCU and raspberry pi.
Each of these has its own configuration, use and
working. The comparison between arduino Uno and
raspberry pi is as follows:
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Feature Arduino
Uno

Raspberry
Pi

NodeMCU

Processor
Speed

16 MHz 700 MHz 80 MHZ

Programming
Languages

Arduino,
C/C++

No limits Lua

Real-Time
Hardware

In real-time No real-
time

In real-time

A2D
Convertor

Yes No Yes

Hardware
Design

Open
Source

Closed
Source

Open
Source

Internet
Connection

Not Easy Easy Easy

Table 1: Comparison between Arduino, Raspberry pi
and NodeMCU

We are using NodeMCU as microcontroller board
due to its following features:

1) Arduino-like hardware I/O: Advanced API for
hardware IO, which can dramatically reduce the
redundant work for configuring and manipulating
hardware. It codes interactively in Lua script.

2) Nodejs style network API: Event-driven API for
network applicaitons, which faciliates developers
writing code running on a 5mm*5mm sized MCU in
Nodejs style. Greatly speed up the IOT application
developing process.

3) Lowest cost WI-FI: The price is Less than $2 for
WI-FI .It is integrated and easy to prototyping
development kit. It provide the best platform for IOT
application development at the lowest cost.

NodeMCU: It is an open source IOT platform .The
hardware is based on the ESP-12 module. The term
"NodeMCU" by default refers to the firmware rather
than the dev kit. The firmware uses the Lua scripting
language.

Fig. 2 NodeMCU
a. b) Body Temperature Sensor: It is general
indication of body condition. Normal human body
temperature is 37° F and it varies activity of the
person as well as place of measurement. When a
person is too hot, the blood vessels in his/her skin
expand for carrying the excess heat to his/her skin's

surface. And for this reason the person begins to
sweat. Then the sweat evaporates and this process
helps to cool his/her body. When a person is too
cold, his/her blood vessels narrow so that blood flow
to his/her skin gets reduced to conserve body heat.
As a result he/she starts shivering and it is an
involuntary, rapid contraction of the muscles
[1].There are different sensors are available for
measuring body temperature such as thermostat,
thermistor, Resistive temperature detector (RTD),
LM35 , Thermocouple. In I-HAD system we are
using LM35 due to its advantages over other sensors.
We can measure temperature more accurately using
LM35 than thermistor. The sensor circuitry is sealed
and it is not subject to oxidation. The LM35
generates higher output voltage as compare to
thermocouple and it does not require the output
voltage be amplified.

b. LM35: It is calibrated in Celsius, suitable for remote
applications. Its main application is detection of
heat, so it is used as temperature sensor. It provides
an output of 10mV per degree Celsius with the
accuracy of +/-0.5C.It can be powered by any DC
voltage in the range of 4 to 30 volts. The operating
range is –55C to +150C.

Fig. 3 LM35 Temperature sensor

c) Pulse Rate Sensor: It indicates the soundness of
our heart. It helps assessing the condition of
cardiovascular system. Human's heart pounds to
pump oxygen-rich blood to muscles. It carries cell
waste products away from tissues. Pulse rate varies
according to the demand of muscles to absorb
oxygen and excrete carbon dioxide changes such
thing happen during exercise or sleep. Normally the
Pulse rate which is calculated for a resting person is
about to 70 bpm for adult males and 75 bpm for
adult females. A Pulse rate monitor is a device that
takes a sample of heartbeats within particular time
and calculates the heart beats per minute and the
information can easily track the current heart
condition [1].
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Heartbeat sensor: It is based on the principle of
photo phlethysmography. It measures the changes in
volume of blood through any organ of the body
which causes a change in the light intensity through
that organ. In case of applications where heart pulse
rate is to be monitored, the timing of the pulses is
important. The flow of blood volume is decided by
the rate of heart pulses and since light is absorbed by
blood, the signal pulses are equivalent to the heart
beat pulses.

Fig. 4 Heartbeat sensor

B. FLOWCHART
Fig.5 represents IHAD system working is

flowchart form. The different steps used in the
system are as follows:

 First step is to register in the system. Any new
patient or doctor who want to use this system
first have to register with the required
information.

User must have log in to the system. User can be a
doctor or patient.

 After successful login patient will take the
readings and will provide necessary information
about the disease.

 Patient will search for the doctor and as per the
specialization, he will select a particular one and
send the readings to that doctor.

 At doctor side the doctor will get notified by the
android app when any new request come to him.

 Then if it is emergency request then doctor will
check the patient’s location and readings.

 Doctor will examine those readings and the
patient profile.

 Doctor will send prescription to the patient. This
prescription will be used by patient for taking
initial level treatment.

 If necessary then doctor can suggest the patient
to take the appointment.

Fig. 5 Flowchart of I-HAD System



539 Yashkumar Thakur, Geetanjali Kale, Shital Akhade, Vrushali Nikam, Shalini Chavan

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386
Volume 4, Issue 6

June 2017

V. IMPLEMENTATION AND RESULTS

The I-HAD system has a hardware circuit where
sensors are connected to an integrated board and the
software interface is also provided with the help of
an android application and web portal.

A. Software Interface :
The I-HAD system has two types of software

interface. One is provided with the help of web
portal and another one is provided by an android
application.

Web Portal: In this there are 3 types of logins are
provided, each for admin, patient and doctor. The
main purpose of using a web portal is to verify the
identity of all doctors. Admin will verify whether the
doctor is real or fake by examining it‘s profile details
and documents uploaded by him/her at the time of
registration. List of all doctors and patients will be
available to admin in his login. Also has the facility
to add common symptoms of  different diseases.

Fig. 6 Login page of web portal

Fig. 7 Page for Registration of Doctor

Fig. 8 Doctor request list to be approved by patient

Fig 9 Readings of Patients i.e. Body temperature and
Heart rate

Android App: This will be used by doctor and
patient for interfacing with hardware and
communication with each other. The Android App
contains different logins for doctor and patient and
facility for registration of both is also provided. In
this app GPS module has been included so that
patient’s location is acquired with the help of this.
This feature will be useful for doctor in case he/she
want to provide home visit to patient. Also a
notification facility is also provided in the app.
When patient takes appointment of a doctor then a
notification will generate on doctors mobile and
same in the case if doctor gives response to patient
then a notification will generate on patients mobile.
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Fig.10 Login Page of Android App

Fig. 11 Different options provided at Client Side

Fig. 12 Page to create Appointment

B. Hardware Circuit
The hardware circuit has different components on it.
The NodeMCU is used as microcontroller board and
it has inbuilt Wi-Fi module. So it can be easily
connect to the server. We are using two switches,
first switch is used to control LM35 temperature
sensor and second is used to control the heart beat
sensor. LCD display is also used to display the
readings taken through the kit.

Fig. 13 Hardware Circuit
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C. Result
The readings taken through the kit and the problem
with symptoms as well as in case of physical injuries
multimedia input is provided to doctor. Doctor will
examine all this data and patients profile, then he/she
will send prescription to patient in proper format.
This prescription will be used by patient for taking
initial level treatment.

We have tested this system on 20 peoples.
We have taken their readings with help of hardware
circuit and stored them in database.

VI. CONCLUSION

In I-HAD system, we are implementing an integrated
device and platform based on android application.
This application will help the people for taking their
body temperature and heart pulse readings through
different sensors. These readings will be send to
doctor for remotely examining the patients and
provide immediate treatment by giving the
prescription. This system will be useful in
emergency situations where doctor is not available
for providing initial treatment. Also this will be
useful in NGOs which gives free treatment. In
hospitals, where patients have to wait in queue for
taking treatments so by providing this device to
individual patient we can take their runtime readings
which will save the doctor’s time. The final outcome
of our approach is an android and web portal based
portable heart rate and body temperature
measurement system with a suitable architecture
which can be applicable in medical and home
appliances in patient health monitoring system. The
system has been tested for some valid signal such as
heart rate and body temperature. The system gives

comparatively better performance than old hand
measuring system.
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