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Abstract

Today more than half of the world’s population lives in cities with more than
six devices per person connected to the Internet. This implies that billions of
devices and systems are embedded in a city’s infrastructure, which is called
today a smart city. The current healthcare system faces significant challenges
in providing quality and low-cost healthcare services. These challenges are
also aggravated by the increasing elderly population, which translates into a
higher demand for healthcare services. Moreover, it is difficult in some cities
to obtain a proper healthcare service due to limited resources. Due to this, the
current healthcare system needs to evolve into a smart healthcare system.
Smart healthcare is a concept involving various entities and technologies,
including: sensors, wearable devices, Information Communication and

Technology (ICT) and much more.

One of the ICT devices is the Intensive Care Unit (ICU) equipment. It includes
patient monitoring, respiratory and cardiac support, pain management,
emergency resuscitation devices, and other life support equipment. This
equipment is designed to care for patients who are seriously injured, have a
critical or life-threatening illness, or have undergone a major surgical
procedure, thereby requiring 24-hour care and monitoring. Sepsis is a major
cause of mortality and morbidity in ICUs. Sepsis remains a major health
problem in ICU patients worldwide and is associated with high mortality rates.
However, there is vast variability in the sepsis rates and outcomes for ICU
patients around the world. Sepsis prediction is a challenging problem and
remains so despite many years of research because its appearance is often

unclear until later stages.
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Machine learning is a method of data analysis that automates analytical model
building. It is a branch of artificial intelligence, concerned with the design and
development of algorithms that allow computers to evolve behaviors based on
empirical data. It can help machines, millions of machines, get together to
understand what people want from the data made by human beings. Machine
learning touches industries spanning from government to education to health
care. It plays an essential role in smart health by handling the medical data for
decision-making. The machine learning techniques can help improve the

sepsis prediction.

This thesis presents an important study of smart health and intensive care unit
and the recent machine learning approaches used in each of them. It also
includes the medical aspects of sepsis and a comparative study of recent
machine learning approaches used for sepsis prediction. The results of
applying the Support Vector Machine (SVM) algorithm to the MIMIC Il1I
dataset for predicting sepsis is 99% accuracy.

The thesis also presents a smart health monitoring system based on machine
learning techniques for early prediction of sepsis. This system consists several
components: patient monitoring equipment for data acquisition, sepsis
prediction mode, and the prediction output. Sepsis prediction model consists
of the following steps: The first step is data normalization; the second step is
handling dataset imbalance; the third step is handling missing values; the
fourth step is selection of clinical measurements (feature selection). The
system proposed in this thesis shows a high prediction performance with
accuracy of 98%. Considering the fact that all features came from clinical data
that are regularly collected in ICUs, the proposed methodology can easily be
applied to ICU patients monitoring to help in better clinical decision-making.
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