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ABSTRACT

In today's world, telemedicine has become increasingly crucial,
gaining significant attention and recognition. Numerous efforts have focused
on intelligently modeling telemedicine by integrating the Internet of Things
(IoT) with cloud computing technology to produce the so-called Cloud of
Things (CoT). Cloud of Things has grown as a promising technology in
academia, medicine, and industry and is an important innovation driver that
helps many developing sectors.

IoT devices play an important role in monitoring patients' health.
Cloud computing also provides many advantages, including cost savings,
simplicity, flexibility, and the ability to contain the huge amount of
information generated from the Internet of Things devices. Despite the great
benefits of the cloud of things in telemedicine, many obstacles hinder its
progress. The most important of these obstacles is how to deal with and
control the huge amount of data generated from Internet of Things devices,
latency time, rapid response, and ensuring accuracy in medical systems,
frameworks, and architectures due to their close relationship with human
health, additional to availability, fault tolerance, and the ability to expand.

This thesis presented an innovative framework that combines [oT
Cloud, Fog Computing, machine learning, and ensemble learning to deal
with big data generated from IoT devices for telemedicine management.
This architecture harnesses emerging technologies, such as the Internet of
Things and distributed Computing, where tasks are divided among multiple
nodes for parallel processing and mobile applications, to improve quality of
service (QoS) in real-time.

The proposed framework enhances fog computing and the centralized and
decentralized computational model for local data processing to improve
response time. It combines fog computing and cluster.

head-based load balancing, which leads to improving access time and

reducing network bandwidth and response time effectively.
This Intelligent Real-Time Cloud of Things Framework underscores the
importance of ensuring system availability and continuity by leveraging
cloud elasticity, particularly in instances of system inundation, along with
hardware failure handling mechanisms. It can also be configured to work in
a variety of scenarios according to demand and need.

The proposed framework provided the possibility of building an
auxiliary cloud-based database. This involves storing pre-processed data in
the cloud environment. The auxiliary cloud database serves as an instrument
for expanding the comprehensive database. This expansion, in turn, enables



the extraction of in-depth insights into patients' conditions. Furthermore, it
allows for uncovering relationships and correlations that significantly
influence the enhancement of medical staff decision-making processes.

The proposed framework was applied and tested in predicting two
different types of diseases: predicting gestational diabetes in pregnant
women and predicting kidney disease through several scenarios.
Experiments have shown good performance and efficiency in both
applications. The percentage of improvement in forecast accuracy reached
about 6.5% when using ensemble learning when using the proposed
framework to predict gestational diabetes, and the improvement in energy
use reached about 87.01% when using fused fog computing instead of cloud
computing.

As for applying this framework to predict kidney disease, the
proposed model achieved an amazing accuracy of almost 99.953%, while
the fog environment reduced latency by 31% and energy consumption by
75% compared to traditional cloud-based solutions.
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