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Abstract

Amidst the global battle against the Coronavirus disease (COVID-19), healthcare systems face
significant challenges in timely identification and monitoring of the virus. This has led to instances
where COVID-19 cases go undetected, delaying necessary treatment and exacerbating the death toll.
To address this, this paper presents a systematic approach leveraging the fusion of the 'Internet of
Things' (IoT) and machine learning (ML) to combat the pandemic more effectively. The proposed
system integrates loT technology to monitor health status and assess the severity of COVID-19 within
the human body. By gathering and analyzing pertinent biological data such as body temperature and
heart rate from patients, the system facilitates early detection and timely intervention. Moreover, it
enables remote communication and emergency medical support, enhancing healthcare delivery even
in challenging circumstances. Through the implementation of this innovative health monitoring
system, this paper offers a practical solution to mitigate the impact of COVID-19. By leveraging 10T
and ML technologies, it aims to minimize loss of life and optimize healthcare management in the face
of the pandemic.

Keywords: COVID-19, Health monitoring system, Internet of Things (1oT), Machine learning (ML),
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1 Introduction

The COVID-19 outbreak, originating in Wuhan, China, in December 2019, swiftly evolved into a
global pandemic by March 2020, as declared by the World Health Organization (WHO). This
prompted widespread lockdowns across nations, deemed necessary to curb the virus's spread but
concurrently inflicting significant economic repercussions. Despite efforts, the containment of the
virus proved elusive, resulting in a staggering toll on human lives and global health systems. By
September 2020, COVID-19 had affected 213 countries, infecting over 29 million individuals with a
substantial death toll. This devastating toll underscored the urgent need for effective measures and
comprehensive health monitoring systems. Notably, the pandemic exposed challenges in
distinguishing COVID-19 symptoms from those of other ailments, exacerbating confusion and delays
in treatment. Emerging theories highlighted the heightened risk faced by individuals with pre-existing
health conditions, emphasizing the critical importance of accurate and timely diagnosis and treatment.
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In response to these challenges, leveraging the Internet of Things (10T) within the realm of healthcare,
particularly through the Internet of Medical Things (IoMT), emerged as a promising avenue. IoMT,
tailored to the medical and biological sectors, offers avenues for remote healthcare delivery and real-
time monitoring, potentially mitigating the impact of COVID-19. Notably, some airports began
employing Al-driven technologies, such as image processing and thermal scanning, to detect potential
COVID-19 cases, highlighting the potential of technological innovations in pandemic response efforts.
The proposed system aims to address key objectives, including the development of an efficient health
monitoring infrastructure for COVID-19 patients. This system facilitates real-time collection of
biological data, fostering seamless communication between patients and healthcare professionals
while adhering to physical distancing guidelines. Moreover, it endeavors to quantify the extent of
coronavirus infection within individuals, aiding in treatment decisions and resource allocation.
Overall, this paper contributes to the ongoing discourse on combating COVID-19 by advocating for
the integration of 10T technologies in healthcare. By prioritizing early detection, remote monitoring,
and effective communication channels, the proposed system seeks to enhance pandemic response
capabilities and safeguard public health. Patient health monitoring represents a crucial aspect of
clinical supervision, serving to observe and assess the status of patients' health. The primary objective
of such a system is to facilitate timely detection of any anomalies or deviations from normal health
parameters. By displaying pertinent information on screens, healthcare professionals can readily
identify irregularities in patients' conditions, enabling prompt intervention when necessary. However,
amidst the unprecedented COVID-19 pandemic, there is an imperative need for a significant shift in
monitoring systems, particularly in enhancing remote monitoring capabilities. The transmission of the
COVID-19 virus primarily occurs through respiratory droplets expelled during coughing or sneezing
by infected individuals. As such, maintaining physical distance from potentially infected individuals
is considered the most effective preventive measure. The overwhelming surge of COVID-19 cases has
strained healthcare systems worldwide, leading to hospitals reaching or exceeding their capacity limits.
Consequently, individuals with moderate to severe symptoms, classified as stage 2 and 3, are often
required to undergo home isolation. Moreover, routine check-ups for other patients may also be
delayed due to the strain on healthcare resources. In such circumstances, there arises a pressing need
for health monitoring devices capable of transmitting real-time data to healthcare providers, facilitating
remote monitoring and intervention. The Internet of Things (IoT) emerges as a pivotal technology in
addressing these challenges. 10T encompasses a network of physical devices, including sensors and
other technologies, interconnected with software systems. This interconnectedness enables seamless
communication, transfer, and exchange of data with other systems via the internet. In the context of
healthcare, 10T facilitates the integration of various monitoring devices and systems, enabling remote
monitoring of patients' health status. By leveraging loT technologies, healthcare providers can access
real-time patient data remotely, allowing for timely intervention and management of COVID-19 cases
and other health conditions. In summary, the integration of 10T in patient health monitoring systems
holds immense potential in enhancing remote monitoring capabilities, particularly amidst the COVID-
19 pandemic. By enabling real-time data transmission and facilitating remote supervision, loT-driven
solutions contribute to more effective and efficient healthcare delivery, even in challenging
circumstances.

2 Literature Survey

The realm of loT-based health monitoring systems has witnessed significant advancements in recent
years, leveraging remote sensors and innovative technologies. Initially, researchers developed patient
health monitoring systems utilizing Atmega-8 microcontrollers alongside sensing networks. These
systems incorporate various sensors, including temperature, ECG, and heart rate sensors, to monitor
patients' health parameters efficiently. [1] The utilization of Arduino Uno has surged in recent years,
facilitating seamless information exchange within these systems. Sensor data collection, storage, and
processing constitute fundamental components of these monitoring systems. Sensors, whether wired
or wireless, are embedded on the human body to screen overall health without disrupting patients' daily
routines. However, challenges such as the need for high-quality data for accurate detection and
prediction, particularly in offline scenarios, persist. Nevertheless, precise monitoring systems typically
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comprise sensors, microcontrollers, displays, and GSM modems for efficient communication and
timely alerting of healthcare professionals. Furthermore, patient monitoring and control systems
incorporating feedback mechanisms and GSM technology enable remote monitoring of ICU patients'
vital parameters. [2] These systems empower expert doctors to monitor critical parameters such as
body temperature, blood pressure, and heart rate remotely, even beyond hospital premises, ensuring
timely intervention and treatment adjustments. Moreover, GSM-based tele alert systems offer mobility
to both doctors and patients by detecting abnormalities in patients' bio-signals and promptly sending
alert SMS to healthcare providers. [3] This proactive approach enables healthcare professionals to take
precautionary measures, thereby mitigating patient health risks. Additionally, multi-alert patient health
monitoring systems utilizing wireless sensor networks play a pivotal role in medical assistance,
particularly in hospitals. These systems continuously monitor patients' vital signs and promptly alert
hospital staff in case of emergencies. [6] By leveraging sensors and wireless technology integrated
with microcontrollers, these systems ensure timely intervention and enhance patient safety. Daily
monitoring of health conditions at home is crucial for the early detection, treatment, and prevention of
lifestyle-related diseases such as obesity, diabetes, and cardiovascular diseases. While commercially
available home health care monitoring devices are commonly utilized, they often present challenges
related to the attachment of biological sensors and self-operation. In response to these challenges, we
have been developing a non-intrusive physiological monitoring system that eliminates the need for
sensor attachment to the human body and any manual operations for measurement. Our system
comprises devices installed in various locations, including toilets, baths, and beds, allowing for
seamless and effortless monitoring without requiring active participation from individuals. [5]
Through rigorous testing and comparison with conventional biological sensors directly attached to the
body, we have demonstrated the high measurement precision of our system. To assess the system's
applicability to health condition monitoring, we implemented it in hospital rooms and conducted
measurements on patients with cardiovascular disease or sleep disorders. Our study involved
monitoring various health parameters, including body and excretion weight in the toilet, [8] ECG
readings during bath time, and pulse and respiration rates during sleep. The results of these
measurements successfully captured the patients' health conditions, highlighting the system's
effectiveness in monitoring subjects with cardiovascular disease or sleep disorders. In conclusion, our
non-intrusive physiological monitoring system offers a practical and efficient solution for daily health
monitoring, particularly for individuals with cardiovascular disease or sleep disorders. [9] By
seamlessly integrating into daily routines and eliminating the need for sensor attachment or manual
operations, our system enhances the accessibility and convenience of health monitoring, ultimately
contributing to improved management and prevention of lifestyle-related diseases.

3 Methodology
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The image represents a machine learning system that can be used in healthcare. The system uses

wearable sensors and biological sensors to collect data from a patient. This data is then sent to a cloud

network, where it is processed by machine learning algorithms. The algorithms can be used to diagnose
diseases, predict health outcomes, and develop new treatments.

The text in the image includes:

o Wearable & Biological Sensors: These sensors collect data from the patient, such as heart rate,
blood pressure, and blood oxygen levels.

o Patient or suspected individual: This is the person who is wearing the sensors.

o Cloud Network: This is where the data from the sensors is stored and processed.

e Machine Learning Algorithm: This is a computer program that can learn from data. In healthcare,
machine learning algorithms can be used to diagnose diseases, predict health outcomes, and
develop new treatments.

o Computer Vision: This is a field of artificial intelligence that allows computers to interpret and
understand visual information. In healthcare, computer vision can be used to analyze medical
images, such as X-rays and MRIs.

« Monitoring Camera: This camera can be used to monitor the patient's movements and activities.

e Arduino: This is a microcontroller board that can be used to collect data from sensors.

o Touchscreen Display Screen: This screen can be used to display information about the patient's
health.

« Raspberry Pi: This is a small computer that can be used to process data from sensors.

o Healthcare professional & Authority: This is the person who will use the information from the
machine learning system to make decisions about the patient's care.

Results

The proposed IoT based system has been structured in such a way that it can help to recover from the

tremendous loss occurring because of the COVID-19 pandemic. The system is successful at achieving

the goals which were set primarily. As maintaining the physical distance plays a crucial part in
combatting the virus, the proposed approach enables the healthcare professionals to provide their
service to the patients by monitoring them remotely.

Alert Notifications:

This system sends sms and email alerts to the targeted users (Doctors/ Health professionals)of the
system if particular sensor value is beyond the decided range, threshold value so that user will be aware
of the health and can take care accordingly. In case of emergencies that is in case of sensor values
crossing the threshold values doctor gets the alert sms and from that he/she will be able to know about
the health status of the patient and can take further decisions. If found urgent he/she sends precaution
notification and instructions about the diet to the patient.

Fig 2: Prototype of project
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Conclusion

In conclusion, the proposed loT-based portable health monitoring system offers a promising solution
to address the challenges posed by the COVID-19 pandemic. By leveraging embedded sensors and
advanced processing units, such as Raspberry Pi and Arduino modules, the system provides accurate
and real-time monitoring of vital health parameters, including body temperature and oxygen saturation
levels. The integration of machine learning algorithms further enhances the system's efficiency,
enabling timely notification and response to critical situations. While the dataset size may currently be
limited, continued data collection from COVID-19 patients holds the potential to refine the system's
predictive capabilities. Overall, this low-cost and automated system holds significant promise in
revolutionizing healthcare delivery, particularly in remote monitoring and management of infectious
diseases like COVID-19.

Feature Scope

The feature scope of the proposed loT-based portable health monitoring system encompasses real-time
monitoring of vital health parameters such as body temperature, oxygen saturation, and heart rate,
facilitated by embedded sensors and wireless connectivity. The system allows for remote accessibility
via internet connectivity, enabling healthcare professionals to monitor patients' health data and receive
timely notifications and alerts. With efficient cloud storage and processing, the system offers
scalability and cost-effectiveness, making it a valuable tool for comprehensive and accessible health
monitoring, particularly in managing infectious diseases like COVID-19.
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