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Abstract

With improved technology and sensors, there have been improvements in new technology in various areas to change the quality of
human health life. From the different areas, the main area of research that has been seen an adoption of the technology is the healthcare.
This project is an attempt to solve a healthcare problem where the society is facing. The Internet of Things (I0T) is an emerging term for
the new generation of the internet which allows understanding between inter-connected devices. IOT helps in healthcare and plays an
extremely important role in wide scopes of medicinal services observing applications. In current technological advancement, the internet
of things contains physical objects like sensors, actuators, monitoring and tracking of patients. In this paper, comparative analysis of
Internet of Things (IOT) based healthcare architecture will be conducted. Then based on the study of each architecture, the best to
implement in healthcare systems will be selected. Finally, for this architecture, detailed analysis for temperature, heart beat rate, ECG
data will be monitored, and simulation has been developed.
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1. Introduction

The Internet of Things (10T) is a rising term for the new generation of the internet that permits understanding between inter-
connected devices. IOT consists of two elements, which are internet and Things. The internet which is a global network of
billions of computers and different electronic devices that alter its users to access any information through standard
protocols. Things refers to any object which concerned with connectivity. 10T deals with normal protocols and self-
organized network, within which every object communicates with planet entities. 10T applications is employed in many
domains like provision, healthcare, home automation, and security watching. Nowadays, the large drawback in healthcare
system is accessibility and affordability of quality health care services and lack of transparency. I0T-collects data in real
time. To overcome such problems, localized storage and processing need to be performed getting ready to the 10T devices.
In fact, critical health data can be performed on fog layer by the edge devices to reduce the amount of data transmitted to the
remote cloud datacenter and reduce the response time for the critical healthcare applications. This will offer real-time
monitoring and notifications of health conditions for patients.

IOT enforced healthcare system for rural areas have tremendous influence over typical healthcare system. The price of
medical healthcare is rising and even higher for chronic diseases, which leaves percussion on the people’s life. The
population of old individuals is increasing incessantly, that makes impact on medical facilities or services.

Scientists who are working on medical areas are trying in the field of innovative and technology to many years to get a
better health services to the people. Nowadays, the big problem in healthcare systems is accessibility and affordability of
quality services. The use of IOT have seen within the numerous healthcare sectors within the variety of wearable devices
and medical applications. Different hospitals use this 10T machines to track the placement of medical service team,
personnel and patients. Any healthcare system designed for remote watching should guarantee continuous knowledge
analysis to support the patient expeditiously with provision of most diagnostic knowledge through sensors. Range of
wireless sensors and hardware is accustomed gather and transmit knowledge signals, that are collected, and processor are
programmed in such manner so that they are able to send and receive knowledge and alerts mechanically to investigate the
sensor’s data. All attached sensors give the data in specific format, which is unstructured and difficult to control and
understand. The goal of the internet of things in healthcare monitoring system is to improve patient’s safety and quality of
care.
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Fig.1: health monitoring system using 10T

The healthcare services have many features that is supported by 10T anyplace and anytime with everyone who uses any
network and any service perfectly, producing smart healthcare services. Embedded or worn over the body networked
sensors collect statistical data about the individuals’ health. Such data can create a positive change with a high-quality
amendment inside the healthcare scene and the data that are processed with one of the new intelligent processing methods
provides accurate assessment for patient’s situation, efficient medical management system and reduce healthcare costs with
improved results.

Temperature sensor and pulse sensor are the significant indicators for human health. Pulse rate is per minute of heartbeats
which is known as the pulse rate. The normal heart rate ranges between 60-100 beats per minute for healthy people, 70 beats
per minute for male adults and 75 beats per minutes for female adults. Males with 12 years of age and above have lower
rates in contrast to female. The temperature of human body is the heat of body and the sum of radiated by the body which is
significantly can be determined. Average person’ s body temperature relies on gender and eating habits. For healthy adults,
the body temperature ranges between 36.5°C - 37.2°C.

2. Literature review

The health monitoring system with 10T plays an important role. Many research works have been done on this topic, some of
these are given below.

Augustus E. Ibhaze, MNSE, Francis E. Idachaba [7], in this paper, it is important to measure basic health parameters for
aged people often to reduce the risk of ill of falling and dying. So, the microcontroller-based system is designed to monitor
the both heart rate and temperature. This system sends the text message to the mobile phone. When the readings are not
normal or increased beyond the threshold level, the device makes used of the sim GPRS/GSM/GPS to send the reports of
patient’s health and the location to a doctor’s and caretaker mobile phone. By using Arduino microcontroller sensors
attached to the finger of patient for measuring temperature and heart rate.

Kavita, srichandan and Ashok [4] proposed an architecture model that automates the problem of patient. The architecture
uses raspberry pi as its controller and it uses different sensors, blood pressure, body temperature, humidity. The data are
collected and processed with the help of the raspberry pi and docker container by assisting the doctor to diagnose and
observe medical issues whenever the patient will be. The architecture is cost effective compared to other architectures and
supports interoperability and light weight access with the help of raspberry pi and docker container.

Pooja.M and Deepthi Das [1] in this study, four architectures which remote monitoring in wearables and personalized
healthcare, network model for patient monitoring using IOT cluster, remote patient monitoring based on 10T- cloud
architecture and 10T based healthcare architecture. Each architecture has their own major components and specification.
Based on the review of the architecture, remote monitoring in wearable and personalized healthcare focuses on mobile
patients where patients are good with technologies. On the second architecture, it uses RFID which is expensive and limited
by its range. It only reads the data from the nearest reader. The third architecture uses a cloudlet which have limited
resource computing and storage platform. Because of low power consumption protocols the fourth architecture will be more
applicable. S.M.R. Islam, Kyung-sup Kwak [8] the paper analyzes 10T security and privacy features including security
requirements, threat models and attack taxonomies from the healthcare perspective. This paper reviews in advanced 10T —
based healthcare technologies trend in healthcare solutions. The paper provides detailed research activities concerning how
the IOT can address pediatric and elderly care, chronic disease supervision, private health and fitness management.
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D.S. Rajput and R. Gour [2] the authors proposed an E-health monitoring for health-related issues which are diabetics,
kidney functioning and daily activity. The data which are received from the sensors are uploaded to the server and share
with the patient or the care taker. The main components in this architecture, a medical sensor to quantify and send the
information and the second component is a virtual medical sensor which is a software sensor having information from
different sensors and servers. J. Gomez, B. Oviedo and E. Zhuma [6] in this paper, an architecture that is capable of
monitoring the health and recommending the patients about chronic diseases such as diabetes, heart and pressure problems
by using the context model was proposed. The drawback of this architecture is it only focuses on the contexts model that it
recommends to the patients to improve their eating habits and workout routines.

3. Proposed System

The main objective is to do analysis of IOT based architecture for healthcare monitoring and perform detail analysis on
temperature sensor and pulse sensor. We have expected a robust health monitoring system that is enough to watch the
patient automatically using internet of things (IOT) that collects information through systems which comprise patient’s heart
rate and temperature and sends an urgent alert to patients’ physician with recent information and medication. The sensors
that we use will produce raw data information collected from each sensor and send it to the cloud.

Temperature
sensor
Arduino
Uno
Pulse rate
sensor P WIFI
N
MODULE

Fig 2: block diagram of the proposed system

Fig.2 shows the proposed system. The IOT based health monitoring sensors are used to collect health related data, i.e for
data acquisition. Communication can be done by the microcontroller for sending data wirelessly. To get the proper health
information based on system format, it can be shown through the web page. The components used for the proposed system
are temperature sensor, pulse sensor, Arduino microcontroller, Wi-Fi module and 10T platform (ThingSpeak).

3.1 Arduino Microcontroller

Arduino Uno is a microcontroller board based on 8-bit ATmega328P microcontroller. Along with ATmega328P, it consists
other components such as crystal oscillator, serial communication, voltage regulator, etc. to support the microcontroller.
Arduino Uno has 14 digital input/output pins (out of which 6 can be used as PWM outputs), 6 analog input pins, a USB
connection, A Power barrel jack, an ICSP header and a reset button.

3.2 Temperature sensor

LM35 is three terminal linear temperature sensors from National semiconductors. It can measure temperature from -55

degree Celsius to +150 degree Celsius. The voltage output of the LM35 increases 10mV per degree Celsius rise in
temperature. LM35 can be operated from a 5V supply and the stand by current is less than 60uA.
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3.3 Pulse sensor

The pulse sensor or heartbeat sensor is a plug & play sensor mainly designed for Arduino board which can be used by
makers, students, developers, artists who can utilize the heartbeat information into their projects. This sensor uses an easy
optical pulse sensor along with amplification & cancellation of noise to make a circuit. By using this circuit, we can get fast
and reliable heartbeat readings. This circuit can be operated with 4mA current and 5V voltage to use in mobile applications.

3.4 Wi-Fi module

ESP8266 is Wi-Fi enabled system on chip (SoC) module developed by Espressif system. It is mostly used for development
of 10T (Internet of Things) embedded applications. It has a 64 KB boot ROM, 64 KB instruction RAM and 96 KB data
RAM. External flash memory can be accessed through SPI. ESP8266 module is low-cost standalone wireless transceiver
that can be used for end-point 10T developments. To communicate with the ESP8266 module, microcontroller needs to use
set of AT commands. Microcontroller communicates with ESP8266-01 module using UART having specified Baud rate.

3.4 10T Platform

ThingSpeak is an 10T analytics platform service that allows you to aggregate, visualize, and analyze live data streams. Once
you send data to ThingSpeak from your devices, you can create instant visualizations of live data without having to write
any code.

4. Results and Discussion
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Fig 3: setup of the system

Fig 3 shows the setup of the overall system. We use proteus for simulation.

]
Y
<

Fig 4: simulation of the system using Arduino for pulse sensor
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Comparative analysis of the results shows that the proposed architecture will be applicable for peoples who can’t afford the
health treatments. The proposed system shows excellent sensitivity towards measurement of temperature and heart rate of
the patient and the system shows almost real time values. There are large numbers of devices that can sense the activity in
the surrounding to provide services to the end users. Most IOT devices are capable of sensing parameters but they don’t
have the proper response depending on the sensed information.

5. Conclusion and Future Scope

In this paper, we provided a health monitoring system based on IOT which monitors temperature and heart rate of a patient
and sends the data to the 1OT platform. The preliminary evaluation suggests that the proposed system is a low cost, effective
system which will be applicable for everyone and this makes the system a good opportunity or candidate for implementation
on healthcare systems. The future work on healthcare system based on IOT will be concentrated on areas where there are no
medical services and because of poverty, which cannot pay the medical bills. Introducing IOT in developing and under
develop countries will be helpful for the people to take health treatments.

Acknowledgments

It is a matter of immense pleasure to express my sincere thanks to Prof. Chandrasekhar Shastry, for providing right
academic guidance. | would like to extend my recognition for all his multiple encouragements, assistance and availability
whenever required, for the multitudinous scientific, and organizational inputs that prompted enormously from the beginning
that made my task possible.

References

[1] Pooja M, Deepthi Das, “Comparative Analysis of 10T based Healthcare Architectures”, International Journal of Computer
Applications, India, March, 2017.

[2] Rajput, Dharmendra Singh, and Rakesh Gour. "An loT framework for healthcare monitoring systems." International Journal of
Computer Science and Information Security 14.5 (2016): 451.

[3] Ashwini Gutte and Ramkrishna Vadali “loT Based Health Monitoring System using Raspberry Pi ” IEEE Fourth International
Conference on Computing communication Control and Automation (ICCUBEA), 2018.

[4] Jaiswal, K., Sobhanayak, S., Turuk, A. K., Bibhudatta, S. L., Mohanta, B. K., & Jena, D. (2018, July). An loT-cloud based smart
healthcare monitoring system using container based virtual environment in edge device. In 2018 International Conference on
Emerging Trends and Innovations in Engineering and Technological Research (ICETIETR) (pp. 1-7). IEEE.

[5] Umar Albalawi and Shital Joshi “Secure and Trusted Telemedicine in Internet of Things 10T” in proceedings of 2018 IEEE 4th
World Forum on lot, 2018

[6] Jorge Gémez, Byron Oviedo, Emilio Zhuma, " Patient Monitoring System Based on Internet of Things, 83(), 2016, pp. 90 — 97.

[7]1 Wu, F., Wu, T., Yuce, M.R. (2019). Design and implementation of a wearable sensor network system for I0T-connected safety and
health applications. 2019 IEEE 5th World Forum on Internet of Things (WF-10T), pp. 87-90. http://dx.doi.org/10.1109/WF-
10T.2019.8767280

[8] Augustus E. Ibhaze, MNSE, Francis E. ldachaba, “E-Health Monitoring System for the Aged” 2016 IEEE International Conference
on Emerging Technologies and Innovative Business Practices for the Transformation of Societies (EmergiTech), 978-1-5090-0706-
6/16/$31.00 ©2016 IEEE

[9] S. M. Riazul Islam, Daehan kwak, MD. Humaun kabir, Mahmud hossain, and Kyung-sup kwak,” The Internet of Things for Health
Care: A Comprehensive Survey”, DOI 10.1109/TDSC.2015.2406699, IEEE Transactions

[10] K. S. Velrani, G. Geetha, "Sensor based healthcare information system", IEEE Technological Innovations in ICT for Agriculture and
Rural Development (TIAR), pp. 86-92, July 2016

[11] Siriwan Kajornkasirat, Napat Chanapai and Benjawan Hnusuwan “Smart Health Monitoring System with 10T” 978-1-5386-3527-
8/18/$31.00 ©2018 IEEE, 206-211

170


http://www.ijiset.com/

