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ABSTRACT 

                       

 The paper presents the design and implem

entation of an IOT based health monitoring 

system for emergency medical services which can 

demonstrate collection, integration, and interoperati

on of IoT data flexibly which can provide support 

to emergency medical services like Intensive 

Care Units (ICU), using a INTEL GALILEO 2ND 

generation development board. 

The proposed model enables users to improve healt

h related risks and reduce healthcare costs by 

collecting, recording, analyzing and sharing large 

data streams in real time and efficiently. The idea 

of this project came so to reduce the headache of 

patient to visit to doctor every time he need to 

check his blood pressure, heart beat rate, 

temperature etc. With the help of this proposal the 

time of both patients and doctors are saved and 

doctors can also help in emergency scenario as 

much as possible. The proposed outcome of the 

project is to give proper and efficient medical 

services to patients by connecting and 

collecting data information through health status 

monitors which would include patient’s heart rate, 

blood pressure and 

ECG and sends an emergency alert to patient’s doct

or with his current status and full medical informati

on. 

Keywords Internet of thing (IoT), Medical Services

, Health care, Health Monitoring. 

 

I. INTRODUCTION 

A Remote health monitoring system is an 

extension of a hospital medical system where 

patient’s vital body state can be monitored 

remotely. Traditionally the detection systems were 

only found in hospitals and were characterized by 

huge and complex circuitry which required high 

power consumption. Continuous advances in the 

semiconductor technology industry have led to 

sensors and microcontrollers that are smaller in 

size, faster in operation, low in power consumption 

and affordable in cost. This has further seen 

development in the remote monitoring of vital life 

signs of patients especially the elderly.  

1. A patient is known to have a medical condition 

with unstable regulatory body system. This is in 

cases where a new drug is being introduced to a 

patient.  

2. A patient is prone to heart attacks or may have 

suffered one before. The vitals may be monitored 

to predict and alert in advance any indication of the 

body status.  

3. Critical body organ situation  

4. The situation leading to the development of a 

risky life-threatening condition. This is for people 

at an advanced age and maybe having failing health 

conditions.  

5. Athletes during training. To know which training 

regimes will produce better results. 

In recent times, several systems have 

come up to address the issue of remote health 

monitoring. The systems have a wireless detection 

system that sends the sensor information wirelessly 

to a remote server. Some even adopted a service 

model that requires one to pay a subscription fee. In 

developing countries, this is a hindrance as some 

people cannot use them due to cost issue involved. 

There is also the issue of internet connectivity 

where some systems to operate, good quality 

internet for a real-time remote connection is 

required. Internet penetration is still a problem in 

developing countries. Many of the systems were 

introduced in the developed countries where the 

infrastructure is working perfectly. In most cases, 

the systems are adapted to work in developing 

countries. To reduce some of these problems there 

is need to approach the remote detection from a 

ground-up approach to suit the basic minimal 

conditions presently available in developing 

http://jespublication.com/


Vol11,Issue2,FEB/2020 
ISSN NO: 0377-9254                                  

  

 

 

Page No:362 www.jespublication.com 

  

 

 

countries. A simple patient monitoring system 

design can be approached by the number of 

parameters it can detect. In some instances, by 

detecting one parameter several readings can be 

calculated.  

SIMPLICITY CONSIDERATION PARAMET

ER DETECTIO 

A. Single parameter monitoring system. 

In this instance, a single parameter is 

monitored e.g. Electrocardiogram (ECG) reading. 

From the ECG or heartbeat detection, several 

readings can be got depending on the algorithm 

used. An ECG reading can give the heart rate and 

oxygen saturation. 

B. Multi-parameter monitoring system 

This has multiple parameters being 

monitored at the same time. An example of such a 

system can be found in High Dependency Units 

(HDU), Intensive Care Units (ICU), during the 

surgery at a hospital theatre or Post surgery 

recovery units in Hospitals. Several parameters that 

are monitored include the ECG, blood pressure, 

respiration rate. The multi-parameter monitoring 

system basically proof that a patient is alive or 

recovering. In developing countries, just after 

retiring from their daily career routine majority of 

the elderly age group, move to the rural areas. In 

developed countries, they may move to assisted 

living group homes. This is where a remote health 

monitoring system can come in handy.  

STATEMENT OF THE PROBLEM 

A. Remote health monitoring 

Remote health monitoring can provide 

useful physiological information in the home. This 

monitoring is useful for elderly or chronically ill 

patients who would like to avoid a long hospital 

stay. Wireless sensors are used to collect and 

transmit signals of interest and a processor is 

programmed to receive and automatically analyze 

the sensor signals. In this project, you are to choose 

appropriate sensors according to what you would 

like to detect and design algorithms to realize your 

detection. Examples are the detection of a fall, 

monitoring cardiac signals.  

Using a single parameter monitoring 

system an approach to a remote health monitoring 

system was designed that extends healthcare from 

the traditional clinic or hospital setting to the 

patient's home. The system was to collect a 

heartbeat detection system data, fall detection 

system data, temperature data and few other 

parameters. The data from the single parameter 

monitoring systems was then availed for remote 

detection.  

During design the following 

characteristics of the future medical applications 

adhered 

a) Integration with current trends in medical 

practices and technology.  

b) Real-time, long-term, remote monitoring, 

miniature, wearable sensors and long battery life of 

a designed device.  

c) Assistance to the elderly and chronic patients. 

The device should be easy to use with 

minimal buttons. 

PURPOSE OF THE STUDY 

Design a Remote Patient Health 

Monitoring System (RPHMS) which has heartbeat 

detection system, a fall detection system, 

temperature detection system, a humidity detection 

system, a toxic gas and air quality detection system 

and SPO2 detection system. A doctor or health 

specialist can use the system to monitor remotely of 

all vital health parameters of the patient or person 

of interest.  

An attempt at designing a remote 

healthcare system made with locally available 

components.  

I) The fall detector, temperature, humidity, 

pressure, toxic gas, air quality control, SPO2 

modules comprise of an accelerometer, wireless 

transmitter and microcontroller. The data collected 

was transmitted wirelessly to a receiver module.  

II) ECG consists of a non-invasive infrared finger 

detector, Liquid Crystal Display (LCD), a designed 

circuit for cardiac signal detection and 

microcontroller. The detected analog signal was 

then digitized to give a digital value that was read 

on the LCD.  

III) A simple cloud server where hosted with a 

database for all the vital data to be accessed 

remotely whenever required.  

OBJECTIVE OF THE STUDY 

Here the main objective is to design a 

Remote Patient Health Monitoring System to 

diagnose the health condition of the patients. 

Giving care and health assistance to the bedridden 

patients at critical stages with advanced medical 

facilities have become one of the major problems in 

the modern hectic world. In hospitals where many 

patients whose physical conditions must be 

monitored frequently as a part of a diagnostic 
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procedure, the need for a cost-effective and fast 

responding alert mechanism is inevitable. Proper 

implementation of such systems can provide timely 

warnings to the medical staffs and doctors and their 

service can be activated in case of medical 

emergencies. Present-day systems use sensors that 

are hardwired to a PC next to the bed. The use of 

sensors detects the conditions of the patient and the 

data is collected and transferred using a 

microcontroller. Doctors and nurses need to visit 

the patient frequently to examine his/her current 

condition. In addition to this, use of multiple 

microcontrollers based intelligent system provides 

high-level applicability in hospitals where many 

patients must be frequently monitored. For this, 

here we use the idea of network technology with 

wireless applicability, providing each patient a 

unique ID by which the doctor can easily identify 

the patient and his/her status of health parameters. 

Using the proposed system, data can be sent 

wirelessly to the Patient Monitoring System, 

allowing continuous monitoring of the patient. 

Contributing accuracy in measurements and 

providing security in proper alert mechanism give 

this system a higher level of customer satisfaction 

and low-cost implementation in hospitals. Thus, the 

patient can engage in his daily activities in a 

comfortable atmosphere where distractions of 

hardwired sensors are not present. Physiological 

monitoring hardware can be easily implemented 

using simple interfaces of the sensors with a 

Microcontroller and can effectively be used for 

healthcare monitoring. This will allow development 

of such low-cost devices based on natural human-

computer interfaces. The system we proposed here 

is efficient in monitoring the different physical 

parameters of many number bedridden patients and 

then in alerting the concerned medical authorities if 

these parameters bounce above its predefined 

critical values. Thus, remote monitoring and 

control refer to a field of industrial automation that 

is entering a new era with the development of 

wireless sensing devices. The Internet of Things 

(IoT) platform offers a promising technology to 

achieve the healthcare services, and can further 

improve the medical service systems. IoT wearable 

platforms can be used to collect the needed 

information of the user and its ambient 

environment and communicate such information 

wirelessly, where it is processed or stored for 

tracking the history of the user. Such a connectivity 

with external devices and services will allow for 

taking preventive measure (e.g., upon foreseeing an 

upcoming heart stroke) or provide immediate care 

(e.g., when a user falls and needs help). 

LIMITATION OF THE STUDY 

The scope of the project was limited to 

ECG, fall, temperature, humidity, pressure, toxic 

gas, air quality and SPO2 detection and remote 

viewing of the collected data for a single patient. 

Here, the most important specification considered 

was that they should be safe to use and accurate. 

This is because the physiological information being 

detected determines the severity of a critical life-

threatening situation.  

II. LITERATURE SURVEY 

Daily monitoring of health condition at 

home is important for an effective scheme for early 

diagnosis, treatment, and prevention of lifestyle-

related diseases such as adipose, diabetes and 

cardiovascular diseases. While many commercially 

available devices for home health care monitoring 

are widely used, those are cumbersome in terms of 

self-attachment of biological sensors and self-

operation of them. From this viewpoint, we have 

been developing a non-conscious physiological 

monitoring system without attachment of any 

sensors to the human body as well as any 

operations for the measurement. We developed 

some devices installed in a toilet, a bath, and a bed 

and showed their high measurement precision by 

comparison with simultaneous recordings of 

ordinary biological sensors directly attached to the 

body. To investigate that applicability to the health 

condition monitoring, we developed a monitoring 

system in combination with all the monitoring 

devices at hospital rooms and previously carried 

out the measurements of patients' health condition. 

Further, in this study, the health conditions were 

measured in 10 patients with cardiovascular disease 

or sleep disorder. From these results, the patients’ 

health conditions such as the body and excretion 

weight in the toilet, the ECG during taking the bath 

and the pulse and respiration rate during sleeping 

were successfully monitored in the hospital room, 

demonstrating its usefulness for monitoring the 

health condition of the subjects with cardiovascular 

disease or sleep disorder.  

 

Nowadays, Heart-related diseases are on 

the rise. Cardiac arrest is quoted as the major 

contributor to the sudden and unexpected death rate 

in the modern stress filled lifestyle around the 

globe. A system that warns the person about the 
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onset of the disease earlier automatically will be a 

boon to the society. This is achievable by 

deploying advances in wireless technology to the 

existing patient monitoring system. This paper 

proposes the development of a module that 

provides mobility to the doctor and the patient, by 

adopting a simple and popular technique, detecting 

the abnormalities in the bio signal of the patient in 

advance and sending an SMS alert to the doctor 

through Global System for Mobile (GSM) thereby 

taking suitable precautionary measures thus 

reducing the critical level of the patient. Worldwide 

surveys conducted by World Health Organization 

(WHO) have confirmed that the heart-related 

diseases are on the rise. Many of the cardiac-related 

problems are attributed to the modern lifestyles, 

food habits, obesity, smoking, tobacco chewing and 

lack of physical exercises etc. The post-operative 

patients can develop complications once they are 

discharged from the hospital. In some patients, the 

cardiac problems may reoccur, when they start 

doing their routine work. Hence the ECG of such 

patients needs to be monitored for some time after 

their treatment. This helps in diagnosing the 

improper functioning of the heart and take 

precautions. Some of these lives can often be saved 

if acute care and cardiac surgery is provided within 

the so-called golden hour. So, the need for advice 

on first-hand medical attention and promotion of 

good health by patient monitoring and follow-up 

becomes inevitable. Hence, patients who are at risk 

require that their cardiac health to be monitored 

frequently whether they are indoors or outdoors so 

that emergency treatment is possible. Telemedicine 

is widely considered to be part of the inevitable 

future of the modern practice of medicine.  

EXISTING SYSTEM 

In the existing system, we use active 

network technology to network various sensors to a 

single PMS. Patients’ various critical parameters 

are continuously monitored via single PMS and 

reported to the Doctors or Nurses in attendance for 

timely response in case of critical situations. The 

sensors are attached to the body of the patients 

without causing any discomfort to them. In this 

PMS we monitor the important physical parameters 

like body temperature, ECG, heart beat rate and 

blood pressure using the sensors which are readily 

available. Thus, the analogy values that are sensed 

by the different sensors are then given to a 

microcontroller attached to it. The microcontroller 

processes these analog signal values of health 

parameters separately and converts it to digital 

values using ADC converter. Now, the digitalized 

values from more than one microcontroller are sent 

to the Central PMS. Each of the sensors attached 

microcontroller with a transceiver will act as a 

module which has its own unique ID. Each module 

transmits the data wirelessly to the gateway 

attached to the PC of the Central PMS. The 

gateway is attached to the PC i.e. Central PMS 

which is situated in the medical centre, is capable 

for selecting different patient IDs and allowing the 

gateway to receive different physical parameter 

values the patient specified by the ID. The software 

designed using Graphical User Interface (GUI) can 

operate on different physical parameters of each 

patient, consecutively with a specified time interval 

for each patient. At any time, any of the doctors or 

nurses can log on the Central PMS and check the 

history of the observed critical parameters of any of 

the patient attached to the network.  

Cooey Smart health lets you automatically 

log your Medical data through Bluetooth entitled 

devices. It takes note of your health by storing, 

analyzing and sharing your medical records. It also 

advices you on the smart tips and services based 

upon your health analysis. It also give you alerts 

and messages about your health risks. It enables 

you to remotely monitor the health reports as well 

as also has the option of connecting yourself to 

various health service providers like pharma, labs, 

homecare and tale consulting. It consists of three 

different health monitoring systems: Smart Blood 

Pressure Monitor, Smart Body Analyzer, and Smart 

Glucometer. Cooey is lengthwise health monitoring 

IOT platforms which help the providers in 

collecting, storing and analyzing of raw medical 

data so as to provide alerts of vital signs for 

patients beforehand. It lets you choose and 

customize your personalized services based upon 

your health condition. For customers, it is a health 

management application with personalized 

services. It is personalized solution for chronic 

health management. No other product and app is 

able to provide a last mile connection of a patient 

with his health experts. But, through the help of 

platform services, Cooey is able to interconnect and 

provide focused services to its customers. Some of 

the 3rd Platform services that Cooey provides 

• Measure and Monitor: Smart devices like 

Bluetooth entitled BP monitor and Weighing Scale 

lets you automatically record the medical data and 
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lets your medical health experts to remotely access 

this data. 

• Engage: Different data including the profile of 

patient, his health vitals, his medication and 

medication history are collected and on that basis 

health tips are provided in order to improve health 

management 

• Fulfilment: The data collected so is also used to 

create dynamic profile of the patient according to 

his current health condition so that on further 

analysis this profile can be used by other medical 

experts Cooey smart services target mainly on 

chronic patients and Antenatal care offering: 

• Devices which are used to record share your 

medical data and let it go through analysis. 

• Smart assist: Provide personalized advices and 

recommendations based on the smart 

recommendation engine using smart algorithms 

• M-Assist: Provides with mobile API for personal 

health management 

In case of a critical situation which 

requires the immediate attention of the doctors or 

nurses for any of the patients, the custom software 

will instruct the Central PMS to enable the GSM 

modem to send an SMS with the patient ID. A 

voice call is also made to the doctors and the staffs 

of the hospital. The SMS also consists of a status of 

the patient’s physical condition. With the help of 

the patient ID, the doctor can easily identify and 

attend to the patient situation. 

 

PROPOSED SYSTEM INTRODUCTION 

The main objective is to design a Patient 

Monitoring System with two-way communication 

i.e. not only the patient’s data will be sent to the 

doctor through SMS and email on emergencies, but 

also the doctor can send required suggestions to the 

patient or guardians through SMS or Call or 

Emails. And Patient or guardian can able to track 

patient’s location at any point in time through 

Google Maps which would enable to send medical 

services in case of an emergency for non-bed 

ridden patients.  

 

 

 

 

 

 

 

BLOCK DIAGRAM 

 

Fig1.  Block Diagram of the proposed system 

 

WORKING 

Proposed system consists of following sensors and 

modules  

A. Arduino Micro Controller  

B. Heart Beat Sensor 

C. WIFI Modules 

 

A. ARDUINO MICROCONTROLLER 

Arduino Uno is a microcontroller board 

based on the ATmega328P. It has 14 digital 

input/output pins (of which 6 can be used as PWM 

outputs), 6 analog inputs, a 16 MHz quartz crystal, 

a USB connection, a power jack, an ICSP header 

and a reset button. It contains everything needed to 

support the microcontroller; simply connect it to a 

computer with a USB cable or power it with a AC-

to-DC adapter or battery to get started.  

 

Fig2. Arduino Board 

Arduino is an open source electronics 

prototyping platform based on flexible, easy-to-use 

hardware and software. It’s intended for artists, 

designers, hobbyists, and anyone interested in 

creating interactive objects or environments. It’s an 

open-source physical computing platform based on 

a microcontroller board, and a development 

environment for writing software for the board.  

In simple words, Arduino is a small 

microcontroller board with a USB plug to connect 

to your computer and a number of connection 
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sockets that can be wired up to external electronics, 

such as motors, relays, light sensors, laser diodes, 

loudspeakers, microphones, etc., They can either be 

powered through the USB connection from the 

computer or from a 9V battery. They can be 

controlled from the computer or programmed by 

the computer and then disconnected and allowed to 

work independently. ARDUINO-Infinity exists. 

Anyone can buy this device through online auction 

site or search engine. Since the Arduino is an open-

source hardware designs and create their own 

clones of the Arduino and sell them, so the market 

for the boards is competitive. An official Arduino 

costs about $30 and a clone often less than $20.  

The name “Arduino” is reserved by the 

original makers. However, clone Arduino designs 

often have the letters “Arduino” on the end of their 

name, for example, Freeduino or DFRduino. The 

software for programming your Arduino is easy to 

use and also freely available for Windows, Mac, 

and LINUX computers at no cost. 

 

B. HEARTBEAT SENSOR 

Heartbeat sensor provides a simple way to 

study the function of the heart which can be 

measured based on the principle of psycho-

physiological signal used as a stimulus for the 

virtual- reality system. The amount of the blood in 

the finger changes with respect to time. The sensor 

shines a light lobe (a small very bright LED) 

through the ear and measures the light that gets 

transmitted to the Light Dependent Resistor. The 

amplified signal gets inverted and filtered, in the 

Circuit. In order to calculate the heart rate based on 

the blood flow to the fingertip, a heart-rate sensor is 

assembled with the help of LM358 OP-AMP for 

monitoring the heartbeat pulses. 

(Ref:https://www.elprocus.com/heartbeat-sensor-

circuit-daigram-working-with 8051) 

 

 
 

Fig24. Heartbeat Sensor 

 

C. ESP 8266 (WIFI MODULE) 

The ESP8266 is a low-cost Wi-Fi 

microchip with full TCP/IP stack and 

microcontroller capability produced by 

manufacturer Express if Systems in Shanghai, 

China.The chip first came to the attention of 

Western makers in August 2014 with the ESP-01 

module, made by a third-party manufacturer Ai-

Thinker. This small module allows 

microcontrollers to connect to a Wi-Fi network and 

make simple TCP/IP connections using Hayes-style 

commands. However, at first there was almost no 

English-language documentation on the chip and 

the commands it accepted. The very low price and 

the fact that there were very few external 

components on the module, which suggested that it 

could eventually be very inexpensive in volume, 

attracted many hackers to explore the module, chip, 

and the software on it, as well as to translate the 

Chinese documentation. The ESP8285 is an 

ESP8266 with 1 MiB of built-in flash, allowing for 

single-chip devices capable of connecting to Wi-Fi. 

The successor to these microcontroller chips is the 

ESP32, released in 2016. 

 

 

Fig25. Wi-Fi module 
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III. RESULTS 

Email alert: Here email alert has been sent 

to registered email with the information 

about patient vitals and link to patient monitoring p

age. SMS alert: Here SMS alert has been sent to 

registered email with the information about patient 

vitals and link to patient monitoring page. 

 

Fig30. Results Page 

 

DISADVANTAGES 

Difficult for Technology adoption 

It can become a barrier to some health care 

providers that are not technological 

IV. CONCLUSION: 

The main idea of the proposed system is to 

provide better. And efficient health services to the 

patients by implementing a Networked information 

cloud so that the experts and doctors could make 

use of this data and provide a fast and an efficient 

solution. The final model will be well equipped 

with the features where Doctor can examine his 

patient from anywhere and anytime. Emergency 

scenario to send an emergency mail or message to 

the doctor with patient’s current status and full 

medical information can also be worked on. The 

proposed model can also be deployed as a mobile 

app so That the model becomes more mobile and 

easy to access any where across the globe. 

FUTURE SCOPE 

The final model will be well equipped wit

h the features where doctor can examine his patient 

from anywhere and anytime. Emergency scenario 

to send an emergency mail or message to the doctor 

with patient’s current status and full medical 

information can also be worked on and save the 

patient. 

We can add a GPS module in IOT patient 

monitoring using Arduino Uno and WiFi module 

project. This GPS module will find out the position 

or the location of the patient using the longitude 

and latitude received. Then it will send this location 

to the cloud that is the IOT using the Wi-Fi 

module. Then doctors can find out the position of 

the patient in case they have to take some 

preventive action. 
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