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Abstract - Health care advancements are of prime importance for human race survival and betterment. With technologies 
like IoT being introduced, we are now able to develop smart infrastructures for health monitoring, sustainable development 
and many other fields. In our project, we are introducing a much cheaper version of health monitoring system by using IoT 
architecture and cloud computing. We are connecting a sensor network (heart rate sensor, temperature sensor etc.) with IoT 
and making a user friendly android app to upload data to the concerned party i.e. the doctor in charge. This would enable a 
mode of monitoring for patients who aren’t able to visit hospitals regularly, also the ones who are on the way to a medical 
facility say, in an ambulance it will help them save their precious time, etc. 
 
Keywords - IoT, RPM. 
 
I. INTRODUCTION 
 
With a population like ours, health care becomes a 
huge challenge. Neither do we have the task force to 
monitor the number of patients that we see, nor it is 
affordable for everyone. In such a situation, 
technological aid can help improve the scenario as 
internet is now becoming a basic commodity. We 
need an affordable health monitoring system that can 
be used remotely from anywhere. 
 
Our counter idea is to make a device that will upload 
patient’s details on a safe platform where it can be 
accessed by the concerned party i.e. the doctor, 
immediate family etc. We are making a sensor 
network (i.e. including heart rate sensor, temperature 
sensor etc.) which consists of sensors connected to an 
Arduino Uno which in return sends data to a mobile 
phone. Android app will be used to further upload 
this data to the cloud from where the doctor in-charge 
or nurse can monitor and advice the necessary. This 
same concept can be used in ambulances to upload 
real time data of a patient online, thus saving time as 
now the hospital can prepare for the aid even before 
the patient has arrived. This would save a lot of 
valuable time for patients in critical conditions. 
In this paper, we are explaining our approach of 
aiding Medical technology by using Remote Patient 
Monitoring system. We start by discussing the 
traditional way of health monitoring, then we discuss 
the suggested methodology for Smart Help (RPM) 
and the components in Sections 3 and 4. Finally, 
section 5 presents conclusion and future scope. 
 
II. RELATED WORK 
 
Monthly health check-up days in this fast paced life 
are not easy to follow by. Everyone has so many 
priorities to attend to that healthcare takes the last 
spot on their minds. Even though the technology has 
improved we have several devices which can help the 

patient to get few of his small check-ups which will 
save his time going to the doctor, getting regular 
reports from the doctor while sitting at home is still a 
faraway idea. 
 
RPM (Remote Patient Monitoring) being 
incorporated in chronic disease management can help 
in improving the quality of life even further. It has 
many features, for example the patient can maintain 
independence, minimize costs and prevent 
complication which might occur on escalation of the 
health issue gone undetected. Also, every family feels 
secured knowing that their health is being monitored 
and if anything goes wrong they will be the first to 
know it so that measures could be taken to fight 
against it and prevent the issue from occurring in 
other family members. It holds particular importance 
when patients have to manage complex self-care 
processes for example hemodialysis. 
 
Blood pressure and other subjective patient’s personal 
physiological data can be collected by sensors present 
on peripheral devices, such as blood pressure cuff, 
pulse oximeter, and glucometer. Data acquired is now 
sent to healthcare providers and other third parties 
through wireless communication. Analysis of the data 
collected is done by healthcare professionals and the 
patient and the doctor are immediately alerted if any 
problem arises. Resulting from this, through early 
intervention and measures taken for the cure can save 
lives. 
 
In general, remote health monitoring systems are 
implemented using a three level architecture i.e. a 
wearable sensor (as a data collecting unit), 
communication & networking unit and the last, 
service layer. Example can be any wearable that is 
able to sense, for instance the blood pressure or body 
temperature etc. and consecutively send it to the next 
level by a gateway which could be as simple as 
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Bluetooth. This data can now be stored for the other 
parties to use i.e. doctors, clinicians using cloud. 
 
Such monitoring systems not only are crucial when it 
comes to the technological aspect. But, the medical 
data so generated has to be analysed and given proper 
treatment. The need of accurate analysis makes us 
liable to keep record of the physiological 
characteristics of a patient over a long time and then 
give proper reports. In case of large dimensional data, 
one could get strained while going through it, which 
introduces the need of data mining and visualisation 
schemes. Thus, Remote Health Monitoring Systems 
are the need of the hour. 
 
III. OUR APPROACH 
 
"Smart Help" proposes a cloud-based remote health 
monitoring system that uses various physiological 
parameters measuring sensors. Human body 
parameters calculated through the sensors are stored 
on cloud via an android application acting as a 
gateway server. 
 
Smart Help system is divided into two parts – 

 Hardware 
 Software 

 
Figure 1.System Model 

 
The Hardware unit comprises the transmitter. The 
transmitter consists of physiological parameter 
measuring sensors and an Arduino Uno board. The 
sensed data from the sensors are stored in the 
memory of Arduino controller. A Bluetooth module 
is connected to the Arduino which will connect to the 
Bluetooth of the device, for instance cell phone, in 
which the android application developed for this 
purpose is installed. 
 
The software unit comprises the receiver. The 
receiver is the android application. The android 
application developed is used for the displaying of the 
sensor's data and in case of any requirement and 
queries it can also be used to consult with the doctor. 

 
With the use of internet connection the data can be 
stored on cloud via the device. 
 
IV. COMPONENTS 
 
A. Sensors: 
The physiological sensors used are heart rate sensor, 
temperature sensor and ECG. 
 
The heart rate of patient is calculated using heart rate 
sensor. The heart rate sensor we are using is KY-039 
which is an Arduino compatible sensor.Heart Rate 
sensor measures heart rate between 0 to 200 bpm 
(beats per minute). It monitors the change in infrared 
transmittance through blood vessels. Patients can do 
the measurement by simply putting up their finger on 
the sensor. 
 
Temperature sensor is used for calculating the body 
temperature. Temperature sensor we are using is 
DS18B20 which is an Arduino compatible sensorIt is 
a digital thermometer that gives 9-bit to 12-bit 
Celsius temperature measurements. 
 
With an ECG sensor the blood pressure and the 
electrical activity of a patient heart can be sensed. An 
ECG Sensor has disposable electrodes that are 
attached directly to the chest of patient to detect each 
and every heartbeat. ECG Sensor is a light weight 
sensor that provides an accurate continuous 
measurement of heart beat and provides the data rate 
of heart beat. 
 
All these parameters are crucial and need a regular 
check-up to maintain a healthy life. 
 
B. Arduino Uno: 
Arduino Uno is an open source platform. Arduino 
Uno is a board based on the ATmega328 
microcontroller. It has 6 analog inputs to which 
sensors could be connected. Also, it has a built-in 
ADC. Arduino is cheap which means more and more 
people could afford the device. 
 
C. Bluetooth module: 
Bluetooth module "HC-05" module is a wireless 
connectivity device. It is cheap and easily connects to 
any mobile device with Bluetooth connectivity. 
 
D. Android Application: 
The development of an android application includes 
three parts i.e. frontend, backend and database. 
 
The frontend side is the user side. For the frontend 
development, angular js will be used. The backend is 
the server side and it will be developed using node js. 
The database is the storage unit. All the data is stored 



International Journal of Industrial Electronics and Electrical Engineering, ISSN(p): 2347-6982, ISSN(e): 2349-204X 
Volume-6, Issue-3, Mar.-2018, http://ijieee.org.in 

Smart Help 
 

31 

in the database. MongoDB will be used for maintain 
database. 

For the compilation of all the three parts, "Ionic" and 
"Android Studio” will be used. 
 

 
Figure 2. Flow chart 

 
E. Cloud Platform: 
Amazon web Services "AWS" is an open source 
cloud platform that will be used to store all the data 
sent from the device. 
 
V. CHALLENGES 
 
While forming the methodology, our main concern 
was the cost of the whole set-up as our aim is to 
provide a remote patient monitoring system at the 
least cost possible. 
 
While the temperature sensor and heartbeat sensors 
can be found at a cheaper price but ECG sensor 
module costs us a lot and did not go with our purpose 

of a low cost RPM. The alternate solutions to this are 
to build an ECG module on our own or keep on 
researching to find the right one at the right price for 
our project. 
 
Also, we had to choose between Arduino and 
Raspberry Pi as our open source platform. We chose 
Arduino as it served our purpose as well as costs less 
than the Raspberry Pi. Sensors adaptable with each 
were also compared to come to a decision. Arduino 
provided similar services with better cost. 
 
 
VI. CONCLUSIONS AND FUTURE WORK 
 
In this paper we propose a system which opens a lot 
of scope for smart city health care solution. The 
android app developed will provide a platform for 
safer and more precautious medical aid. For further 
improvement in the emergency system the android 
application can be advanced which can be used to 
find locations of ambulances within the 5 - 8 km 
radius from the user’s location. Also, the same 
application can be used to find hospitals and their 
services within radius of 10 - 12 km of user’s 
location. We can also introduce real time tracking of 
ambulance and finding out the shortest path between 
the source and destination. 
 
As a logged in user of the android app, one will be 
able to see the hospitals which are closest, the 
facilities provided by them and the beds that are 
vacant. Once shown interest, a request can be made to 
the hospital for the same and further details of room 
& charges can be provided. 
 
Simultaneously, the readings of the sensors will be 
forwarded along with which we can further add 
images of the injured person and add video calling 
feature in the app, so that in critical situations expert 
advices can be reach the patient inside the ambulance 
itself. 
 
The above mentioned concept can also be used in the 
making of a Smart Ambulance. Health monitoring 
system can be installed in the ambulance to keep a 
check on the patient and make prior arrangements in 
the hospital in case of critical condition of patient.  
This can be done through the android application 
developed. 
 
With the help of android apps and simple IoT devices 
we can create a powerful health monitoring and 
emergency responding plan for the welfare of our 
patient, in turn for the society. With the help of GPS 
& GSM module real time tracking can be enabled. 
Future scope for health care is very vast and a step 
towards it is only for good. 
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Through our paper, we want to support technical 
improvement in Medical field and we want to reach 
out and provide help to all those who are in need and 
cannot travel for every small check-up to the doctor 
for any reason. 
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