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Abstract— Everyday many lives are affected in India because 

the patients are not timely and properly operated. Also for real 

time parameter values are not properly and efficiently 

measured in clinic as well as in hospitals. Sometimes it 

becomes difficult for hospitals to frequently check patients 

conditions or situations. Then also continuous monitoring of 

ICU patients is not possible. To deal with these types of 

conditions, our system is beneficial. Our system is used for 

measuring and monitoring various parameters like 

temperature, heart beat etc. The results can be recorded using 

microcotroller. Also the results can be sent to server using 

IOT module. Doctors can login into a website and view those 

results. Also if the patient has any falls happens it is detected 

by the accelerometer and the location of the patient is send to 

the doctor and to the relatives through GSM. If any critical 

variation happens to the temperature and heartbeat, message 

will send to the doctor. 
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I. INTRODUCTION 

IoT is the combination of embedded systems, sensors, 

software   and   this   can   be    also    referred    to    as internet 

of everything. Nowadays, health is one of the most important 

issue then IoT could be utilized in the health industry as a 

continuous health monitoring system. At the same time, the 

internet is now easily available for mobile technologies, 

which makes remote observance in everything more popular. 

When a patient gets admitted to a hospital or in other location 

under observation of medical assistant, the relatives of the 

patients are anxious about his/her health situation throughout 

all the time. The combination of Raspberry Pi and IoT has 

solved this situation by a new innovative technology in 

healthcare system through which it is also possible to monitor 

the health condition of the patient remotely. Raspberry Pi is a 

platform which offers a complete Linux environment on a 

tiny platform at a very low cost, and it also permits interfacing 

services and actuators through the general purpose I/O pins. 

In this proposed system, patient’s heart rate, blood pressure, 

respiration rate, body temperature, body movement and saline 

levels are measured.  Raspberry Pi collects the health data of 

the patients from the sensors and stores in the cloud and it is 

displayed on the website. For the security and safety issues, a 

role-based user authentication system is also available in the 

system to access the information. Also, the Raspberry Pi 

automatically controls the appliances according to the health 

condition of the patient. 

II. MOTIVATION 

The wide use of internet that work is focused to implement 

the IoT technology and to establish a system. That system 

would be communicate through the internet for better health. 

IoT is expected to rule the world in various fields but more 

benefit would be in the field of healthcare. Hence present 

work is done to design an IOT based smart healthcare system 

using a microcontroller. The proposed work based Pulse 

oximeter is designed and temperature sensor is used to read 

the temperature and heart rate of the patient and the 

microcontroller picks up the data and send it through Wi-Fi 

protocol. Data is sent to the LCD display so patient can know 

his health status. During extreme health conditions to alert the 

doctor warning message is sent to the doctor’s cell phone 

through GSM modem connected and at the same time the 

buzzer turns to alert the caretaker. The doctors can view the 

health data by logging to the webpage using unique IP and 

page refreshing option is given so continuously data reception 

achieved. Hence continuous patient monitoring system is 

designed.  

III. LITERATURE SURVEY 

Monitoring and Recording of various medical parameters of 

patients outside/inside hospitals has become Wide spread 

phenomenon. The Reason behind this project is to design a 

system for monitoring the patient’s various conditions at any 

time using internet connectivity. The function of this system 

is to measuring some various parameter of the patient’s body 

like Temperature, Heartbeat, Blood pressure, by using 

sensors and the sensors will sense the temperature of the body 

heartbeat and blood pressure of the patient and sends the 

values to IOT Cloud platform through WIFI-Module. All 

information about the patient’s health will be stored on the 

cloud, it enables the doctors to monitor patient’s health 

conditions, where the doctor can continuously monitor the 

patient’s condition on his Smart phone. The results showed 

that this project can effectively use Wi-Fi technology to 

monitor patient health status. The power consumption and 

complexity of Wi-Fi module can be reduced as much as 

possible. Thus, the designed system provides low complexity, 

low power consumptions and highly portable for healthcare 

monitoring/recording of patients. 

Remote Health Monitoring System through IoT 

proposed by Ananda Mohon Ghosh et al. [1] Remote health 

caring of patients at home/hospitals is increasing with the 

popularity of various nature of mobile devices that has 

developed to enable properly remotely caring. The cloud as 

well as IoT (Internet of Things) and the mobile technologies 

that make it easier to monitor the patients various health 

conditions by sharing the health information to health care 

teams such as doctors, nurses and specialists. However the 

guardians of the patients can be anxious about their patients 

when they are in works or their duties. Ensuring the guidance 

awareness about the patients, it can bring more liability of the 

hospital management. We have demonstrated a health care 

system for hospital management to allow guardians along 

with doctors to remotely monitor health conditions of patients 

through internet. Remote monitoring and guidance awareness 
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by sharing an information in a authenticated manner are the 

main focus. 

Data accessing method in iot-based Information 

System for Emergency Medical Services proposed by Boyi 

Xu et al. [2] The rapid development of IoT makes it possible 

for connecting various types of objects together through the 

Internet and providing more data interoperability methods for 

application purposes. The diversity of the various objects in 

IoT causes the heterogeneity problem of the data format in 

IoT platform. The use of IoT in applications has spurred the 

real-time data increases, which makes the storage of 

information and accessing more difficult and challenging. In 

this research. Then are source- based data accessing method 

(UDA-IoT) is designed to acquire and process IoT data and 

to improve the accessibility to IoT data resources. Finally, we 

present an IoT-based system that will be effective for 

emergency medical services that to demonstrate how to 

collect, integrate, and interoperate IoT health data flexibly in 

order to provide the support to emergency medical services. 

The result shows that the method of resource-based IoT 

health data accessing that would be effective in a distributed 

heterogeneous data environment. 

Standard-based and Distributed Health Information 

Sharing for mHealth IoT Systems proposed by Danilo F. S et 

al.[3] The increasing availability of connected Personal 

Health Devices (PHDs) enables a new type of various 

informations to be available in the Internet. Most of these 

devices have specific ways to connect and share different 

types of informations to the Internet through gateways or 

health managers. In this context, this paper proposes an 

architecture that considers the use of different types of health 

care managers and gateways, but keeping interoperability by 

the use of widely adopted standards. The main contribution 

of this work is the distribution of health care managers in 

different locations, such as mobile devices and cloud 

applications, enabling the use of a single health care services 

for different types of PHDs. The ISO/IEEE 11073 standard is 

used as core technology, enabling the transport of PHD 

information over different types of technologies and 

protocols. We also present a new classification of health care 

managers based on the requirements of legacy m-health 

services. In conclusion, the results of the integration with a 

real cloud-based connected health care systems are presented 

and evaluated. 

Opportunities and challenges of the Internet of 

Things for healthcare proposed by George C. Pallis et al. [4] 

In IoT space there are usually many different types of 

technical alternatives for healthcare applications, which 

means that the concrete projects should be analyze the whole 

set of main possible solutions in order to determine the 

optimal ones, considering the particular constrains and 

priorities of the corresponding health care applications. It is 

important to have a structured systems engineering 

methodology and to guide the corresponding decision 

processes for developing Health-IoT ecosystems. In the 

incoming world of IoT for healthcare systems, different types 

of distributed devices will gather, analyze and communicate 

with real time medical information to be open, private or 

hybrid clouds, making it is possible to collect, store and 

analyze big data streams in several new forms. This 

innovative data acquisition paradigm allows continuous and 

ubiquitous medical data access from any connected device 

through the Internet, and a novel health application ecosystem 

emerges. In these complex ecosystems could be insufficient 

it is to mainly discuss only classical requirements regarding 

hardware issues and software support of individual elements. 

Shreyaasha Chaudhury et al. proposed Internet of Thing 

Based HealthCare Monitoring System (2017) [5]. This 

system reviewed the IOT based technologies being used as 

smart hospitals in present time, their mechanisms, advantages 

and disadvantage. Smart hospital or Telehealth, as per 

designed and implemented, has been performing 

successfully. Having numerous advantages, Tele health 

telegraph has been proven to be effective, efficient and user-

friendly system. Being as dynamic as internet, the framework 

of IOT based health services call for designing systems still 

more advanced to put through the existing drawbacks. 

Advances in the information and communication 

technologies have led to the emergence of Internet of Things. 

IoT allows many physical devices to capture transmit data, 

through the internet, providing more data interoperability 

methods. Nowadays IoT plays an important role not only in 

communication, but also in monitoring, recording, storage 

and display. Hence the latest trend in Healthcare 

communication method using IoT is adapted. Monitored on a 

continues basis, aggregated and effectively analyzed such 

information can bring about a massive positive 

transformation in the field of healthcare technologies. This 

project is to focus on the development and implementation of 

an effective healthcare monitoring system based on IoT 

technology. The proposed system monitors the vital health 

parameters and data transmits through a wireless 

communication, which is further transferred to a network via 

a Wi-Fimodule. 

IV. PROPOSED SYSTEM 

The proposed system is based on IoT and convolutional 

neural network techniques. In the proposed system, the 

activation of alarm to provide the prescribed medicine in 

time, which will be displayed in the LCD display. This alarm 

notification will reduce the human error and help the medical 

assistant or responsible person to take care of the patient more 

efficiently. The additional and another beneficial part of the 

system is the process of sending an email alert and SMS alert 

using a python script to doctor, medical assistant and relatives 

of the patient if any of the measured physiological parameters 

cross the threshold value. Another unique part of the 

proposed solution is to create the optimum surroundings as 

per the requirement of patient’s health condition which can 

be achieved by sending the measured data to the control unit 

of the system which in turn, commensurate to a coding script 

will communicate to the appliances of the patient’s room to 

create optimal room conditions. 
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Fig. 1: Architecture Diagram 

The sensors of Temperature, PPG sensor and ECG 

sensor are connected to the Arduino board. The values from 

the Microcontroller is given to the Web Server using Wifi-

Connectivity. The health parameter values can be viewed by 

the Android Application installed in doctors and patient’s 

smart phone. In our system Arduino Board is used. The 

microcontroller is connected with all hardwares units in the 

module.  

V. METHODOLOGY 

A. Technologies 

1) IoT 

The Internet of Medical healthcare is an application of the IoT 

for medical and health related purposes, data collection and 

analysis for research, and monitoring. This 'Smart Healthcare 

as it is also called, led to the creation of a digitized healthcare 

system, connecting available medical resources and 

healthcare services. IoT technology can be used to enable 

advanced remote health monitoring systems and emergency 

notification systems. Health monitoring devices can range 

from blood pressure and heart beat rate monitors to be 

advanced devices capable of monitoring specialized 

implants. Some hospitals have begun implementing smart 

beds that can be detect when they are occupied and when a 

patient is attempting to get up. It can also adjust itself to 

ensure appropriate pressure and support is applied to the 

patient without the manual interaction of nurses/doctors.. 

Moreover, the use of mobile devices to support medical 

follow-up led to the creation of m-health used to analyze, 

capture, transmit and store health data statistics from multiple 

resources, including sensors and other biomedical acquisition 

systems. 

2) Machine Learning 

Machine learning in healthcare has recently made headlines. 

Google has developed a machine learning algorithm to help 

and identify various health diseases. Results of a deep 

machine-learning algorithm that would be able to detect 

health diseases.  This learning algorithm can be provide 

immediate benefit to disciplines with processes that are 

reproducible or standardized. Long term, machine learning 

algorithms will benefit the family practitioner or internist at 

the bedside. Machine learning can offer an objective opinion 

to improve the efficiency, reliability, and accuracy. At Health 

Catalyst, we use a proprietary platform to analyze health data, 

and loop it back in real time to physicians to aid in clinical 

decision making. At the same time a physician sees a patient 

and enters symptoms, health data, and test results into the 

EMR, there’s machine learning behind the scenes looking at 

everything about that patient, and prompting the doctor with 

useful information for making a diagnosis, ordering a test, or 

suggesting a preventive screening. The capabilities will reach 

into all aspects of medicine as we get more useable, better 

integrated data. We’ll be able to incorporate bigger sets of 

health data that can be analyzed and compared in real time to 

provide all kinds of information to the provider and patient. 

B. Algorithms 

1) Decision Tree Algorithm 

Decision tree is a graphical representation of the relations that 

exist between the data in the database(db). It is used for data 

classification. The result is displayed as a tree, hence the 

name of this IoT technique. Decision trees are mainly used in 

the classification and prediction techniques. It is a simple and 

a powerful way of representing knowledge. The models 

obtained from the decision tree that are represented as a tree 

structure. The instances are classified by sorting down the 

tree from the root node to some leaf node. The nodes are 

branching based on if-then condition. Tree view is a clear and 

easy to understand, a decision tree algorithms are 

significantly faster than neural networks and their learning is 

of shorter duration. Decision tree is a tree where each node 

represents a test or decision on the item of information that is 

listed for consideration. The choice of a particular industry 

depends on the outcome of the test. In order to classify the 

datas, process is starting from the root node and following the 

argument down until it reaches the final node, at which time 

a decision is made efficiently. Decision tree can also be 

interpreted as a special form of a rule set, which is 

characterized by its hierarchical organization of rules and 

regulations. 

2) SVM  

A SVM performs classification by finding the hyper plane 

that maximise the margin between two classes. The vectors 

that define the hyper plane efficiently that are the support 

vectors. Usage of the SVM for data set classification has its 

own advantages and its own disadvantages. Medical data set 

can be nonlinear of high dimensionality by observing 

properties. It is clear that SVM would be one of the favourite 

choices for data set classification. Some of the advantage to 

select the SVM for data set classification choice. 

1) Firstly regularisation parameters which avoid problem of 

over fitting which one of the major challenges is in 

decision tree. 

2) Kernel tree is used to avoid the expert knowledge 

through the knowledge of kernel tree. 

3) SVM is an efficient method because it utilize convex 

optimisation problem (COP) which mean that it has 

doesn’t local minima. 

4) Error rated is tested that would be provide a greater 

support after misclassification of dataset. 
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All the above features could be useful for medical 

dataset which is resulting in building more efficient 

predication system for the doctor. It doesn’t mean it has all 

good side coin that  has always two side on the other side it 

has best feature removal of over fitting problem is quite 

sensitive and it needs to optimizing parameter flaw in 

optimisation may result in error and may cause over fitting. 

SVM is an efficient method because it utilize convex 

optimisation problem which mean that it has doesn’t local 

minima 4. Error rated is tested which provide a greater 

support after misclassification of health dataset. 

VI. SYSTEM IMPLEMENTATION 

Implementation begins with the selection of preferred OS. 

Operating system selected is Linux. Configuration settings 

are done according to the users’ needs. The language used is 

python and Embedded C. Embedded C is used for the IoT 

section and the remaining part is implemented using Python. 

Python program is created using the IDE Pycharm. 

 Package manager is ANACONDA. It simplifies the 

package management and deployment. Various packages are 

installed from the ANACONDA repository. Packages 

installed are GPIO, Plotly, OpenPyxl, SciPy, NumPy, GeoPy, 

Serial Monitor, PyOWM and Twilio.  

Microcontroller used is ATmega 328 that is placed 

on the Arduino board. Three sensors are attached to it namely, 

ECG, PPG & Temperature sensor. Temperature sensor 

measures the temperature of the body and ECG & PPG sensor 

measures the heartbeat of the patient. LCD and monitor is 

used to display the sensor values and its graphical 

representation respectively.  

 Messaging application called Telegram is used. GUI 

is created using JSON scripting. It is a framework used to 

transmit data between server and web applications. User can 

login to the application by giving the valid username and 

password. User can get the live parameter values by clicking 

on various buttons that appear on the screen. Admin can get 

the graphical representation that helps in predict the patients 

conditions easily. 

VII. RESULT 

In our country everyday many lives are affected because the 

patients are not timely and properly operated. Also for real 

time parameter values that are not efficiently measured in 

clinic as well as in hospitals. Sometimes it becomes difficult 

for hospitals to frequently check patients’ conditions. Also 

continuous monitoring of the ICU patients is not possible or 

difficult. To deal with these types of situations, our system is 

beneficial. Our system is used for measuring and monitoring 

various parameters like temperature, heart beat etc. The 

results can be recorded using microcotroller. Also the results 

can be sent to server using IOT module. Doctors can login 

into the website and view those results. Also if the patient has 

any falls happens it is detected by the accelerometer and the 

location of the patient is send to the doctor and to the relatives 

through GSM. If any critical variation happens to the 

temperature and heartbeat, message will send to the doctor. 

 
Fig. 2: Telegram Application 

Here an IoT framework with machine learning has 

been rendered for the development of patient monitoring and 

disease prediction system. The system consists of sensors that 

sense the various parameter values a microcontroller which 

processes the sensed data, a Wi-Fi based communication 

infrastructure, a cloud server, and data analytics algorithm 

that would finally help to predict the health conditions of the 

patient .The integrated approach combines the scalability of 

IoT and reliability of machine learning to handle data 

provided by a sensor network and by effective 

communication between these two components, an early 

prediction of various parameters is done. 

 
Fig. 3: Heart Beat Prediction 

VIII.  CONCLUSION 

Heart attack is crucial health problem in our medical care. 

This paper has summarised state of art techniques and 

available methods for predication of this disease. Deep 

learning an emerging area of artificial intelligence showed 

some promising result in other field of medical diagnose with 

high accuracy and efficiency. It is still an open domain 

waiting to get implemented in heart disease predication. 

Some methods of deep learning has been discussed which can 

be implemented for heart based disease predication, along 

with pioneer machine learning algorithms. An analytical 

comparison has been done for finding out best available 

algorithm for medical care dataset. In future our aim is to 
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carry forward the work of temporal medical dataset, where 

dataset varies with time and retraining of health dataset is 

required. The Proposed system that would be mobile 

physiological monitoring system is presented, which is able 

to continuously monitor the patients various parameter 

values, and other critical parameters in the hospital. We 

proposed a continuous health monitoring and control 

mechanism to monitor the patient condition and store the 

patient data’s in server using Wi-Fi Module based wireless 

communication, we also proposed remote health care data 

acquisition and smart storage system. The Future work of the 

project is very essential in order to make the design system 

more advanced.  
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