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Abstract: Internet of Things (IoT) is one of the greatest advancements in technology especially in the medical

field. The interconnection of medical devices with the internet makes it easier to identify problems and adapts
with patient conditions. The sophisticated devices may either be worn or implanted in the users’ bodies to
continually examine their wellbeing. But due to the availability of several sensors and communication systems,
standardization has become a key issue. This survey paper presents the state-of-art research relating to the
various sensors and communication models that are used to provide home based monitoring. The small sensor
nodes with IoT and its influence on every patient’s life in reducing their anxiety of risk when they are
inaccessible to medical support are studied. This study helps the researchers in choosing the best available
protocols to implement in health-care devices. The contribution to the development of smart cities and data
from home or at work for smart health care is discussed. The key findings of this study are the benefits of 5G
technology for smart health care, as the most ofien utilized communication method in the literature to date is
4G. Also, the challenges faced in implementing the models in real time are discussed with the options of future
scope mentioned.
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L. INTRODUCTION
Remote monitoring, smart sensors, and medical device integration are all used in IoT applications in the healthcare
industry in addition to activity trackers, wearable biometric sensors, blood sugar and blood pressure monitors, drug
dispensers, and smart beds. If the Internet of Things is developed and invested in, the future of healthcare will be bright,
as this technology will improve a component of healthcare while also changing how it is managed. Because health- care
necessitates the Internet of Things, a number of responses provide a realistic and practical great picture of the IoT's role
in the sector and convert data to measurements. Because it can be improved more efficiently, measurable health, also
known as health statistics, may be the future of health care treatment. Because it is commonly understood that data has
an impact on performance, it is prudent to take use of quantitative health technology. One of the reasons for the IoT's
importance is the ability to assess persons and follow their health in order to provide better results. Improving the health
of patients, notably through the use of patient-specific wearable gadgets. It alerts patients when their heart rate fluctuates
or if they are falling behind in self-care and it shares this information with by updating the personal health data of tech-
savvy individuals on other devices. The cloud does away with the requirement to store data locally manually enter data
convert into records pertaining to an emergency since the Internet of Things ensures the all relevant data is considered
while making patient-friendly decisions. Additionally, it can be used at home to keep track of medicine compliance and
patient health. As healthcare expenses continue to climb, prevention has become a significant focus area, and universal
access to achieve high-resolution real-time data on everyone's healthy will go to healthy care confirm by supporting
people in overcoming sickness. Improving patient participation and satisfaction, such the IoT has been shown to improve
patient satisfaction by expediting surgical progress. By allowing patients to spend more time communicating with their
doctors, reporting a patient's exit from the operation room to his family can improve patient participation. It also
minimizes the need for communicating directly between the doctor and the patient, as internet-connected devices provide
essential data. The objective is to contribute to preventive medicine, as wearable gadgets that monitor sleep, perspiration,
temperature, and exercise allow show concern teams to accumulate millions of data points and connect them with
individual fitness levels. As a result, the data acquired by sensors can be used to provide patients real-time notifications.
Event-triggering messages, such as alerts or triggers, can really cause people's heart rates to rise. This will not only speed
up the process, but it will also ensure that terapy is administered at home. The IoT allows providers to integrate devices
to monitor the expansion of wearable devices since the data collected by the device will be supplemented by data
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discarded in electronic data recording, allowing care teams to build vision-driven priorities and exploit the IoT. This is
another way caregiver can indicate their presence in patients' daily lives by monitoring who is at home for chronic
conditions. Not only has the Internet of Things increased human independence, but it has also expanded human ability to
engage with the external environment. The Internet of Things has become a big contributor to global communication
thanks to futuristic protocols and algorithms. It links a wide range of many devices, including wireless for sensors, all
home appliances, and electrical equipment, to the Internet. The “Internet of Things” is being used in agriculture, autos ,
the household, and healthcare. The IoT's increasing popularity is due to its features of improved precision, decrease cost,
and the mount of capacity to forecast future occurrences more accurately. Furthermore, the quick rise of the IoT revolution
has been facilitated by better understanding of software and apps, as well as advancements in mobile and computer
technologies, widespread availability of wireless technology, and the expansion of the digital economy. Sensors, actuators,
and other Internet of Things (IoT) devices have been collected together physically devices for monitoring and share data
employ a number of protocols of communication, including as “Bluetooth, Zigbee, IEEE 802.11 (Wi-Fi)”, and others.
Sensors embedded in or worn on the body of human are used in healthcare to collect physiological data from patients,
such as degree of heat, blood-pressure, electrocardiogram (ECG), and electroencephalogram (EEG). Furthermore,
environmental data such as many factors first, temperature effecting, humidity rate, date factor, finally, time can be stored.
These data enable the generation of meaningful and precise inferences about the patients' health problems. Because a
large volume of data is collected/recorded from a variety of sources, data storage and accessibility are also key
components of the [oT system (sensor devices, mobile phones techniques, e-mail, package of software, and applications).
+e Physicians, caregivers, and other authorized individuals have access to the data collected by the aforementioned
sensing devices. The ability to quickly diagnose patients and, if necessary, take medical action is enabled by exchanging
this information with health-care suppliers via cloud-server. For effective and secure transmission, collaboration between
users themselves, all patients, and the module of communication is managed to maintain. The majority of IoT project
systems employ a user interfacing that serves as a dash-board for medicine providers, executing user controlling, data
visualization form, and functions of apprehension. There is a lot of research in the literature that shows how the IoT
system has advanced in terms of healthcare monitoring, control, security, and privacy. These achievements demonstrate
the usefulness of [oT in the healthcare sector and its bright future. However, the primary worry when developing all [oT
devices are ensuring the matrices of service quality, which contain data privacy policy, security level, amount of cost,
dependability, and accessibility. In order to boost the use of IoT in healthcare systems, a number of countries which have
established update technologies and new policies. The shifted the focus of this healthcare research to a more advantageous
area to investigate. The purpose of this study is outlining the progress of conclude research in IoT depend on healthcare
applied systems and to conduct a comprehensive review of the technology, services that introduced, and all applications
that enable them.
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II. HIOT DEVELOPMENT

Figure 1: Architecture
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Healthcare is a critical component of society. Electronic health (e-health), remote monitoring systems, and home and
community care are all examples of electronic health (e-health) are examples of specialized e-health services with
enormous growth potential in the healthcare and communication technology industries, to name a few. The Internet of
Things presents various prospects for enhancing healthcare services and operations. The Internet of Things encourages a
more comprehensive healthcare approach by titling the health requirements of a population as a entire rather than just
individuals, with by encouraging actions that mitigate the consequences of diseases, disabilities, and unintentional
injuries Integrating healthcare apps with other aspects of the Internet of Things also helps to ensure the long-term viability
of healthcarE. The healthcare world has determined that disease prevention is just as critical as medical therapy as a result,
the [oT enables the maintenance of sustainable settings conducive to a healthier lifestyle. Additionally, the IoT contributes
to mitigating the effects of climate change on the population's health and well- being. Providers and services must include
sustainability concepts into their operations, including as energy and water efficiency, as well as environmental
compliance, to ensure the future sustainability of healthcare. Additionally, it's critical to create environments that
safeguard and promote community health. As a result, the Internet of Things makes a substantial contribution to the
creation of a sustainable environment, resulting in a more effective healthcare strategy. Medication delivery and
monitoring are only two of the many IoT applications in healthcare that are being considered. The usage of IoT intends
to increase the efficiency of medicine in comparison to the past. Individuals can more efficiently receive and exchange
information regarding ailments and treatments. The Internet of Things allows people to get real-time medical or treatment
information, which can help in illness detection and prevention. As a result, it enables people to either prevent developing
a disease into best or to cure it as soon as feasible. The IoT health app(s)' backend system will be able to maintain track
of crucial patient health information. This information is referred to as Electronic Health Records in the field of e-health
(EHR). As a result, combining IoT with EHR systems increases healthcare-related information access and retrieval, as
well as the accessibility and interchange of electronic health records (EHRs) between healthcare facilities. In addition,
the Internet of Things is projected to improve remote health monitoring systems in healthcare. Patients can be monitored
at home using remote health monitoring technologies. These introduced systems a goal to achieve higher level quality
services treatment at a lower cost to individuals and roles of governments with not jeopardizing the level of quality
indicates to the healthcare supplied. The usage of method remote monitoring device enables the measurement of a
patient's biological signals throughout his or her daily activities. This kind of device allows for the gathering of medical
information and distinct signals from patients' bodies themselves, such as heart concept rates, from a distance. Enhancing
the quality of treatment and services also has a number of benefits, including greater reliability, accessibility, frequency,
accuracy, and availability. A remote monitoring system driven by the Internet of Things may detect changes in a person's
physical condition and track important medical signals. Other systems and entities, such as healthcare professionals and
medical facilities, will be able to access this data in real time, and the data obtained by this system will be available on
the Internet, creates several choices. For example, depending on the analysis of EHRs obtained via remote monitoring
systems, an alert system may be developed. The system can be set to alert healthcare experts and emergency personnel
in the event of a medical emergency, family members, and other appropriate persons. Furthermore, the system can provide
insight into a monitored person's health situation, allowing for the provision of necessary help as early as feasible,
potentially saving patients' lives. In addition, Internet of Things (IoT) services may be of assistance with illness
surveillance, discovery, prevention, and treatment at an early stage. Diabetes, heart disease, cancer, convulsions, and lung
difficulties are only a few examples. Such diseases typically demand ongoing monitoring of the body's actions, which
means the patient must be constantly monitored. Historically, medical practitioners and healthcare workers have been
tasked with the responsibility of constantly monitoring patients' cases. However, patient monitoring is considered costly
and ineffective. For instance, the doctor is unable of maintaining full attention on a single patient at all times. The
collection of Body Sensor Networks (BSN) with all other means of IoT health systems is one real example of possibility
the IoT can improvement patient monitoring. For instance, a BSN system may monitor a patient's bodily activities via
using a biodegradable processor or by the use of many wearable wirelesses of biosensor sensors. This chip or biosensor
gadget will be able to monitor a patient's vital signs. They detecting any abnormalities in the patient's state functions and
communicate them to the IoT system. After that, the IoT system can take appropriate event, such as informing a health-
care expert. Additionally, it enables healthcare providers to achieve more accurate diagnoses and communicate together
patients. The case of emergency, the health-care modified can seek assistance from an ambulance team, depending on
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how the system is configured. As a result, IoT health monitoring systems can be thought of as an ecosystem of ambient
intelligence aimed at providing a platform for remote monitoring and assistance to patients and the elderly at home or on
the move. Patients' chances of survival can be increased by monitoring them throughout the early stages of their diseases.
Additionally, it will assist healthcare providers in reacting quickly in the event of a catastrophic medical situation a heart
attack or a diabetic situation, for example. Electronic-health-records (EHRs) are now digitally feasible via the Internet of
Things, therefore remote monitoring systems may contribute in the decrease of medical errors (IoT). EHR retrieval and
access are easier and more organized now that they are available digitally. Not only will this help to reduce medical errors,
but it will also allow for speedier data access while maintaining access control credentials. Personal area networks (P ANs)
are also used in IoT applications in healthcare. Individuals can use wearable technology like a wearable technique smart
sensor, a smart of wrist gadget, or a smart of watch to monitor their bodily functions in a PAN. Wearable modern
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technologies in health-care are rising in tandem with technology and the Internet of Things. As a result of this
technological evolution, individuals will be able to monitor many elements of their health. These health factors include
blood pressure factor, sugar indicators, and insulin degree, medicine intake, heart- beats, sleeping-patterns, calorie
consumption, and exercise levels, to name a few. The [oT's capabilities in these areas are immense. Remote access to this
information will enable healthcare professionals to administer therapy if necessary. This facilitates information sharing
and self-management of health conditions, as well as illness early detection. As a result, Internet of Things (IoT)
healthcare applications incorporate a variety of sensors types and monitoring used devices. All devices are typically
parallel and connected in order to facilitate information sharing , illustrates an IoT-enabled healthcare system that offers
a variety of healthcare services. It shows how to build an Internet of Things system that integrates the following healthcare
subsystems:

The Personal Area Network (PAN) for Healthcare is an application that allows you to connect with personal devices via
a closed or local area network. Wearable devices, for example, can be used to track and manage an individual's case
health.

e  Elderly Monitoring Concept: The application uses a group of sensor employed devices to keep track of the health
of an elderly individual. The device may also collect information about the elderly's physical activity, such as
nutrition and sleep patterns. The method, in particular, enables healthcare experts and vocations to monitor the
health of elderly persons in real time. It uses alerting and notification mechanisms in the event of an emergency,
such as automatically contacting an ambulance.

e Smart Medicine Mechanism: is a drug administration application. It ensures that patients take the right
prescription at the right time and dose as advised by their doctor. In addition, if a patient fails to take his or her
prescription as prescribed, the system can alert a physician.

II1. IOT AGAINST COVID-19
The Internet of Things (IoT) was a very well network of integrated pervasive computing, digital, and mechanical
equipment that can transmit data at any level without requiring human intervention. A unique identification number or
code is assigned to each of the devices listed above. IoT is a well- constructed and proven technology which that acts as
a central center for a variety of techniques, real-time analytics, machine learning concepts, and sensory products, among
other things. In addition, the Internet of Things is recognized in everyday life and also the usefulness of products or
apparatus that meet persons' real-life requirements in a range of methods, for example, home protection equipment,
intelligent illumination arrangements, and many others that are easily controlled via smart speakers, smartphones, and
other devices [33]. During the the prevailing pandemic crisis, COVID-19 is being fought by all regions, especially India,
and a realistic and cost-effective solution to the difficulties is still being sought that have emerged due to a range of
factors. Engineers and scientists working in the physical sciences are working to meet these issues by developing new
theories, describing novel research problems, developing user-centered explanations, and educating both themselves and
the general public. This brief description was created to raise awareness about this groundbreaking technology method
and its possible petition in the COVID-19 epidemic. The Internet of Things (IoT) is a platform of networked devices and
processes that are equipped with the necessary network elements such as hardware, software, network connectivity, and
any other electronic/computer methods to assist in data manipulation and collecting. If we expand on IoT a little further,
it’s a concept that underpins the complete architectural framework that, in the end, allows for the seamless integration
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and data exchange here between patient who wishes help and the wireless carriers. The bulk of problems currently come
as a result of ineffective patient reachability, which is the second most important issue after vaccine development [34].
The implementation of the IoT idea improves patients' reachability, which ultimately aids in providing them with
important care to assist them recover from this sickness. Globally. Every day, the number of affected patients grows,
creating an urgent want to exploit the right-equipped and infrastructures that are well- organized made possible by the
Internet of methodology of things. Additionally, IoT has previously been used to accomplish the requested goals in a
variety of fields where the Internet of Healthcare Things (IOHT) and the Internet of Medical Things (IOMT) are both
important to today's challenges. The number of resolved cases can be enhanced and improved by following to the criteria
and utilizing the IOHT/IOMT services. The Internet of Things (IoT) is a cutting-edge technology that ensures that
everyone affected with this virus is confined. Having a proper monitoring system in place during quarantine is beneficial.
All high-risk patients can be easily tracked thanks to the internet-based network system. This technique is employed to
obtain bio-metric data such as blood level pressure, heart rate, and blood glucose range. We should anticipate to see an
increase in medical staff efficiency while also lowering their workload if this technology is used correctly. In the event
of a COVID-19 pandemic, the same may be done with less expenses and errors. The Internet of Things is a cutting-edge
technical framework for combatting the COVID-19. the Indian the federal government possesses established a smart
mobile application targeted at establishing a connection between critical health-care services with Indian people.
Similarly, China has launched e Close Contact (English translation) as a smartphone application for its residents. This
type of application notifies the user of their proximity to a corona positive test. So that exceed caution can be exercised
before going to step up. At the end of April 2020, U. S. government will make a comparable smartphone app available
to its citizens. Following China region, Taiwan is perhaps the most predictable of the group country in terms of COVID-
19 cases. In order to protect the community's health, Taiwan quickly militarized and adopted specific tactics for
coronavirus case identification, suppression, and resource distribution. The catalog was utilized to kick-start the
construction of big data for analytics, since generated real time warnings during clinical visits based on travel background
and clinical indications, supporting in case classification. They've also used this cutting-edge technique to detect infected
persons, which includes QR code scanning and related reporting of transportation history.
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IV. METHODS
Research papers on IoT in healthcare and COVID-19 Pandemic are studied to identify this technology’s capabilities. This
literature-based study may guide professionals in envisaging solutions to related problems and fighting against the
COVID-19 type pandemic.

Challenges and use case
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V. CONCLUSION
IoT-based healthcare platform which connects with smart sensors attached with the human body for health monitoring
for a daily checkup is presented in this research. This research work is giving the opportunity to monitor patient
continuously by using Thing Speak open source cloud platform with remote monitor and mobile message service
distinguish between normal and abnormal heartbeat by means of machine learning. In addition, we figured out which
algorithm works best for predicting a particular disease. Although machine learning methods are effective to detect
cardiac disease results show that SVM and Decision Tree outperform other methods.
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