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ABSTRACT

The new Internet of Things paradigm enables the construction of compact sensing, processing, and
communication devices, enabling the creation of sensors, embedded devices, and other 'things' capable of
understanding their surroundings. The purpose of this research is to present a distributed system based on the
internet of things paradigm for monitoring human biological signals during physical exertion-related activities.
The suggested system's primary benefits and novelties are its flexibility in computing health applications by
using resources from the user's accessible devices inside his or her body area network. This architecture may be
adapted to different mobile contexts, particularly ones with significant data collecting and processing
requirements. Finally, we give a case study to demonstrate the feasibility of our concept, which involves
monitoring players' heart rates throughout a match. The real-time data collected by these devices demonstrates a

clear societal aim of predicting not just unexpected death scenarios, but also probable injuries.
Keywords: IOT, Communication, Security.
Introduction

Our lives are being transformed by the advancement of Information and Communication Technologies (ICT).
They have a considerable influence on the economy [1, 2], public policy [2, 3], and other spheres of society. In
this sense, healthcare has always been heavily reliant on technology. Over the previous two decades, this bond
has become stronger. One of the primary reasons for this is the spread of a variety of devices that are readily
placed in the majority of health care facilities. Additionally, telemedicine, which was initially discussed some
decades ago, is now a reality and has advanced significantly, with this progress spreading to other fields of
healthcare [3].

The growing Internet of Things (1oT) paradigm is particularly focused on gathering and analysing data in real
time and everywhere [4-7]. This development of the IoT enables the usage of all types of items beyond their
essential tasks, or at the very least those for which they were created. Consider energy management [8] or
accessibility analysis in smart cities [9]. In the field of healthcare, devices are being developed for a variety of
reasons, including patient monitoring to assist with the management of chronic illnesses [10], injury recovery
[11], and the creation of Ambient Assisted Living (AAL) settings [12]. In relation to this notion, mobile health
items (m-health) is a novel concept that entails the use of intelligent mobile devices to provide effective
healthcare services and solutions [13]. In recent years, a slew of gadgets and smart devices have been

introduced that use sensors to gather data.
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Development of information

The development of information from many regions of the human body has occurred [14]. Biomedical sensors
are devices that are capable of detecting human biosignals. Their design was motivated by the desire to make
them lighter, less invasive to human activities, and capable of providing value-added services to the user. These
design principles have aided in their incorporation into new wearable gadgets and increased their popularity
among people [15,16]. Additionally, mobile devices have matured enough that they can currently interface with
biological data and perform health-related applications [17,18]. Thus, contemporary applications have been
created around the aforementioned notions, with the sensing capabilities of the 'things' playing a critical part in
the analysis of human behaviour and health [19,20]. Numerous apps and gadgets are becoming more significant
in the collection of personal health data. Their ability to collect electrocardiogram (ECG) data through wearable
devices and integrate it with users' mobile devices enables the monitoring of heart health indicators for a variety

of reasons including medical treatment, training, and wellness monitoring.

However, sensors and other 'things' should be able to interpret the physical environment on their own [21,22].
Current advances in cognitive science continue to provide difficulties since they need a high degree of
interdisciplinarity. With changing social models and the use of new technology in telemedicine and across the
healthcare industry, classic procedures seem inappropriate for this new circumstance. This new situation
necessitates the use of novel strategies to resolve the issue. While old methodologies are still important, they
must be combined to create new architectural models. The study undertaken in this study focuses on the use of
these technologies for sensing and data processing in order to imbue gadgets with intelligence and participate in
giving sophisticated applications to the user. Additionally, this article includes a prototype for demonstrating
and validating the suggested approach. The proposal is evaluated by examining the system's overall
performance in terms of processing power delivered. Additionally, a case study is provided to illustrate how to
reduce the health concerns linked with physical exercise. Thus, if a medical expert system could identify these
reasons in real time during a sports competition by evaluating biosignals gathered by wearable sensors, medical
personnel might handle the situation and attempt to avoid health hazards associated with sport. As a striking
illustration of these dangers, the sudden arrhythmic death syndrome was the leading cause of Sudden Death
(SD) among athletes [23]. Real-time monitoring and analysis of the electrocardiogram has been shown to be an
effective technique for detecting major anomalies in professional athletic practise [24].

There are difficulties in efficiently adopting this concept. Simultaneous monitoring of several athletes may
exceed the computational capability of the in-situ medical staff's wearables and mobile devices. This difficulty
might be resolved by deploying a centralised system that does a deeper analysis and makes use of big data
approaches on past aggregated data, however communication bottlenecks and delays may occur between the

worn sensors and the centralised expert system.
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Health Monitoring

A significant difficulty for scientific healthcare applications is the streaming of data acquired by several sensors
distributed throughout the body. This current situation creates novel scenarios in which the Internet of Things
(as measured by the quantity and quality of newly available wearables), Big Data (as measured by the
enormous amount of data collected from numerous heterogeneous sources), and real-time environments collide
due to the unique characteristics of healthcare applications [4]. This new condition is unmanageable using

conventional approaches, necessitating the development of new computer paradigms.

All of the sensors coupled together form a networked Cyber-Physical System (CPS) [25] capable of monitoring
a person's health [5]. Numerous solutions have been presented for various objectives. For instance, [26]
describes a method for long-term monitoring of respiration and pulse. This device comprises of four non-
contact sensors incorporated into a shirt that are used in the laboratory to explore sensitivity and depth
measurement. The authors of [27] design an unique adaptive multi-sensor system to avoid venous stasis. This
novel method enhances and enriches conventional therapy choices by stimulating the muscular pump using

pulse synchronised electrostimulation.

Recently, many methods have aimed to establish adaptable monitoring systems by using the communication
capabilities of smart phones in conjunction with wearable gadgets. Below are descriptions of a few typical

works.

Muaremi et alstudy .'s [28] demonstrates the efficacy of these devices in recognising activities and phases,
analysing group behaviour, detecting stressful circumstances, and monitoring overall health. Arsand et al. [29]
propose bidirectional connection between a smartphone and a wristwatch in order to expand options for
diabetes self-management by allowing for simpler monitoring of Blood Glucose (BG), insulin injections,
physical activity, and food information straight from the wrist.

Conclusion

The computational requirements for monitoring and sophisticated analysis of data collected in loT settings may
exceed the capability of sensors and personal computers installed by professionals. Typically, more specialised
hardware is necessary to satisfy the application's specifications. To solve this difficulty, this study proposes a
distributed architecture that integrates sensing and processing at several network levels in order to divide the
computational burden among accessible devices. It may improve IoT systems comprised of wearables and other
biosensors by enabling collaborative processing of sophisticated applications constrained by real-time

restrictions.

The suggested system's primary benefit and novelty is its ability to execute applications with a high degree of
flexibility by using resources from many accessible devices. Thus, BAN devices may share computational
resources, enabling real-time monitoring and analysis of all gathered data. Sport-related health monitoring and
SD detection is an excellent example of how the suggested system can handle demanding data processing
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applications. In this case study, we demonstrate how to meet athletes' real-time cardiac information demands by
implementing a real-time heart telemetry system capable of collecting the major cardiac parameters.
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