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ABSTRACT 
The medical field is dealing with various problems such as regular monitoring of patients, the need for 

caretakers, emergency situations, keeping the patients' history or records safe for a long duration. This work 

demonstrates an intelligent way to supervise patients’ vital signs. With the help of a sensor network, real-time 

physiological parameters of a patient’s health are fetched and sent to the cloud using IOT. This data can be 

viewed by users and can verify these aspects from anywhere in the world. This will give huge relief for doctors 

since the doctors can detect changes in patient health parameters and monitor them only by visiting the 

Dashboard or URL. IOT has been really favourable whenever there is a need to monitor and manage history or 

records of changes in the health parameters of the patient over a period of time. Patients will now be serving the 

best quality benefits because the structure backs medical caretakers and staff by providing real-time data. 
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1. INTRODUCTION 
With an improvement in technology and miniaturization of sensors, there have been attempts to utilize the new 

technology in various areas to improve the quality of human life. The healthcare sector is the one main area of 

research that has seen the adoption of technology. In developing countries, it has been very difficult to avail of 

healthcare services since these services are very expensive. Thus this project attempts to solve the healthcare 

sector worries, which our society is facing today. It’s comprised of three main sectors. The first sector being, 

data extraction of patient’s vitals using sensors, the second sector is to analyze and send the collected data to the 

cloud and the last sector is to provide the analyzed data for remote viewing. 

 

First of all Wireless Body Area Network is created. For this purpose, a range of sensors is used. Each sensor will 

be connected to the microcontroller. Medical and commercial sensors are used to calibrate wearable sensors 

data. A LabVIEW Graphical User interface (GUI) is constructed to display and assess the sensor signals locally. 

Sensor data will also be connected to the cloud either through GSM modem or Wi-Fi gateway [1]. Routing 

protocols are used to minimize the distance between source and sink. (to avoid a collision and improve energy 

efficiency).AODV is a routing protocol used for finding the shortest path and TDMA, CSMA, Zigbee protocols 

are used for performance analysis of the system[2]. 

 

To put detected information onto the server the Thingspeak named a new cloud is utilized. With the help of 

Thingspeak android app, the server information can be emphasized to the specialists and other medical staff [3]. 

A system called CogSense along with conventional sensors is used. This system captures human emotions and 

approximates physiological changes using a camera and voice recorder to identify human emotions and to 

predict physiological changes such as heartbeat and body temperature [4]. In a single user terminal containing 

GPRS module, to ensure reliability and integrity of data transmission, TCP/IP protocol is adapted [5]. The 

alerting system for the consumption of medicine and alarms for other abnormalities can be implemented. For 

this, Acquired values from the sensors are compared with the threshold values of each parameter [6]. Using 

multicamera and sensor network, Automatic Detection of Risk Situations and Alert (ADSA) can be done. For 

this, a hybrid architecture is introduced [7]. Nowadays, the data can be accessed by any permissible healthcare  

 

facility in the form of compact and easy-to-wear m-Health devices like TICKR, Fitbit, etc. [8].  

 

The proposed architecture aims at an efficient and effective remote health monitoring system to resolve 

healthcare issues. A doctor or health specialist can use the system to monitor all vital health parameters of the 

patient or person of interest remotely. Now Doctors do not have to visit the patient frequently. This project 

minimizes Hospital visits for normal routine checkups. This helps in time-saving. 

 

2. PROPOSED DESIGN 
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In this section, we describe an improved patient monitoring system through the foundation of an automatic 

medical data gathering system in real-time and analysis in order to benefit clinicians in decision making. For 

this purpose, we have partitioned the design into several sectors these are: 

 

Data Extraction 

Data Extraction is the heart of the entire system in which various sensors are deployed on the patients' bodies 

and also to the computing controller platform. Readings from the sensor will be collected here and processed 

according to the programming and then the physiological parameters of the patient will be displayed on the 

display unit. In case of abnormality in any parameter Alert along with stage of abnormality will be displayed. 

 

Communication Controller 

The data extraction stage will pass on the readings to the controller platform. This sector has the provision to 

analyze all the parameters based on the programming and threshold values. Further, the analyzed report will be 

continuously transferred over the server via the Wi-Fi module. 

 

Decision Making 

Decision making provides remote monitoring of the patients' physiological parameters at the healthcare care 

centres. Decisions regarding abnormalities will be taken according to the threshold values for each and every 

physiological parameter. This monitoring will be done by visiting the dashboard. 

 

Data Storage 

Data Storage provides the facility to store the data regarding physiological parameters and previous records of 

the patient at the server. This data can be fetched back and can be utilized in the future. 

 

Feedback Action 

In case of emergencies, a message or a panic will be sent using push notifications to the clinicians or doctors. 

On monitoringthe data on the dashboard and considering the panic message, Doctors will reply a suitable action 

to be taken by health caretakers or nurse.  

 

Here we have used Arduino UNO R3 as a controller platform of our monitoring system. IOT platform we used 

is Thingspeak. Arduino is interfaced with ESP8266 to connect with an internet router and access the cloud 

server. Arduino is also interfaced with a temperature sensor (LM35) and Heart rate sensor (Ky-039) to collect 

the physiological data of the patient. Then the measure data will be displayed on LCD and passed on to cloud 

platform by transmitting data to the Wi-fi access point. Freeboard.io is used as a dashboard to graphically 

represent the data. We have also used IFTTT platform to connect ThingSpeak to email/message service so that 

an alert message can be sent whenever the patient is in a critical state. 

 

 
Fig. 1. Proposed Design 

 

For sending messages in case of critical conditions push notifications are used. To send push notifications from 

ESP8266 Arduino compatible Wi-Fi module to Android / IOS mobile devices we have used Pushbullet. 

Pushbullet is an internet service which is used for SMS sending, notification management and file sending 

between mobile devices and pc. 

 

3. EQUIPMENT 
 

Blood Pressure Sensor 

The Blood Pressure sensor is used to measure the systolic and the diastolic pressure level using the device. 

Systolic and Diastolic blood pressure is determined by a measure of the pressure exerted by the blood in arteries 
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between heartbeats. It is measured in millimetre mercury (mmHg). It is necessary to continuously monitor the 

blood pressure of the patient. 

 
Table 1. Blood Pressure Stages 

Blood Pressure Stage Systolic/diastolic pressure (mmHg) 

Hypotension 

Normal 

Prehypertension 

Hypertension stage 1 

Hypertension stage 2 

Hypertensive 

< 90/60 

90-119 / 60-79 

120.1-138.9/80.1-89.9 

139-160/91-100 

161-180/101-110 

>180/110 

 

When the pressure falls below 90/60 mmHg or if it is increased above 180/110mmHg then it leads to death. So 

it is necessary to monitor blood pressure at a regular interval of time. 

 

Temperature Sensor (LM35) 

Temperature Sensor (LM35) is used to measure the temperature of the patients. It is necessary to monitor the 

temperature of the patients continuously. If the temperature falls to the lower level or even if it increased to a 

higher level then it leads to death. 

 
Table 2. Temperature Range 

Temperature Stage  Temperature Range (ºC) 

Normal 

Hyperthermia 

1st  Stage of Hypothermia    

2nd Stage of  Hypothermia   

3rd  Stage of Hypothermia    

Hyperpyrexia 

36 – 38 

Between 38 to 39.9 

Between 34.1 to 35.9 

Between 32.1 to 33.9 

Less than 31.9 

Greater than39.9 

 

The table illustrates the temperature ranges for particular temperature stages or conditions of the patient's body. 

The perfect temperature will be read by the sensor and based on the programming the data will be analyzed and 

accordingly, the stage of temperature will be displayed. 

 

 
Fig. 2. Temperature Sensor (LM35) 

Wi-Fi Module (ESP8266) 

WI-FI or wireless fidelity module is used to connect the computer to the internet. It has the advantage that it can 

communicate over a larger distance. It is used to transfer the analyzed data from Arduino to the cloud. The 

Arduino Uno Wi-Fi module can be used as a Wi-Fi modem. 

 

Microcontroller 

The microcontroller used here is Arduino UNO which is based on the ATmega328P. ARDUINO UNO is used 

to analyze the information or data based on programming. It is consists of 14 digital input/output pins out of 

which 6 can be used as PWM outputs, 6 analog inputs, 16 MHz quartz crystal, a USB connection, a reset button, 

an ICSP header, and a power jack. 

 

Heart Rate Sensor (Ky-039) 

To determine the pulse rate of the heart this sensor is used. The normal heartbeat of the person is 78 bpm. It is 

measured based in beats per minute. If the heartbeat per minute increases to 100 or becomes greater than 100 

BPM then it leads to Tachycardia. If the heartbeat falls below than 60 BPM then it leads to Bradycardia. 
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Table 3. Heart Rate Stages 

Heart Beat Stages Heart Beats Per Minute 

Tachycardia 

Normal 

Bradycardia 

Greater than 100 BPM 

Between 60 to 100 BPM 

Below than 60 BPM 

 

 
Fig. 3. Heart Rate Sensor (Ky-039) 

 

4. SIMULATION AND MONITORING 
In this work, we have used Arduino UNO microcontroller for processing the data. The simulation circuit is 

drawn as per the circuit diagram using the Proteus software. Sensors are connected to the Arduino. The collected 

information is displayed based on the condition on the 20x4 LCD display.  We have successfully performed the 

simulation for temperature and heartbeat monitoring. 

 

 

 
Fig. 4. Schematic for temperature monitoring using Proteus. 

 

Given are the LCD display for extreme low temperature resulting in a Stage 3 Hypothermia and for Heartbeat 

monitoring with 120 bpm resulting in a Tachyycardia. All this analyzed data will be forwarded to the Cloud via 

the Wi-Fi module. The data will be updated continuously. In case of an emergency, there is a provision of alarm. 

Then the Doctor will visit the website, observe the parameters and will give directions or cautions to be taken by 

the caretakers via the same website. 

 
Fig. 5. The result of Temperature simulation 
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Fig. 6. The result of Heart Rate simulation 

 

We have developed various gauges and graphs using freeboard.io dashboard and Thingspeak for displaying 

thereal-time physiological parameters of the patient. We have also incorporated push notifications to doctors in 

case of emergency or any abnormality. 

 

 
Fig. 7. Dashboard for real-time monitoring 

 

 
Fig. 8. ThingSpeak Data Representation 

 

5. CONCLUSION 
In Proteus simulation, we found the results at best accuracy. Results were easily obtained to provide real-time 

monitoring of the patients. We collected the input from sensors and then analyzed the data using Arduino. We 

set the threshold values, accordingly, Alert was displayed on the LCD. This system is low cost, self-monitoring 

devices and used in remote areas efficiently. IOT helps in direct communication between Doctor or Clinician 

and the caretakers via the server. Only by visiting the website clinician can direct the caretakers in case of any 

abnormalities. With the aid of IOT health monitoring, we can have a database of changes in health parameters. 

This project has helped in minimizing Hospital stays. In the case of IOT, reliability is higher since the cloud 

storage is more reliable and the chances of data loss are less. 

 

6. FUTURE SCOPE 
Further improvisation can be done by introducing an Automatic precaution response instead of a doctor visiting 

the website. We can add a GPS module in this project. With the help of the GPS module, the position or the 
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location of the patient can be determined using the longitude and latitude received. This location is sent to the 

cloud via internet connectivity. This location or position will be key for doctors to attend the patients or to direct 

caretakers to take preventive cautions. 
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