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ABSTRACT

The acceleration that occurs in all fields of life, especially in 10T, leads to
thinking about which field will be enhanced first. One of these critical fields
is the healthcare system, particularly the prediction and monitoring of the
heart disease system. Knowing that one in five people dies every day because
of heart disease. A challenge has increased day to day, and how this number
could be reduced for such cases is still an obstacle. Therefore, this study will
work on addressing the critical lack in heart disease predication accuracy
using integrated datasets, and the lack of having an applicable smart loT
application that integrates with deep learning techniques based on the
predication process. Due to these problems, the Cross-Industry Standard
Process for Machine Learning (CRISP-ML) was followed via seven
experiments. The first five experiments were conducted for the prediction
process: Pure Recurrent Neural Network-Long Short-Term Memory (RNN-
LSTM) without balancing and optimizing, RNN-LSTM with balancing,
Novel Heart Disease Prediction model (NHDP), Enhanced Novel Heart
Disease Prediction model (ENHDP), and finally, Marwa Cardiovascular
Disease Prediction model (MarCDP) to predict heart disease as the
experiments of prediction. Then, heart disease prediction is reflected as an
integrated simulation of a smart 10T monitoring based on deep learning

techniques system through two additional experiments: Smart loT



Simulation based on Enhanced Novel Heart Disease Prediction (ENHDP)
and Smart loT Simulation-based Marwa Cardiovascular Disease Prediction.
In order to be valid with the main prediction models (ENHDP and MarCDP)
and monitoring system, a mathematical model and implementation were
proposed for the prediction part, and implementation was done for the smart
monitoring part. The final results of all experiments starting from pure RNN-
LSTM until MarCDP are enhanced in prediction accuracy from 84% in pure
RNN-LSTM (without balancing and optimizing), 86% in RNN-LSTM with
balancing, 91% in NHDP, 97% in ENHDP, to 98.5% in the case of MarCDP
with the ideal optimizer, RMProp. Furthermore, the Receiver Operating
Characteristic (AUC) increased from 93% in the unbalanced dataset without
an optimizer, 95% in the balanced dataset without an optimizer, 97% in
NHDP, 99% in ENHDP, to 99.7% in MarCDP case. The main finding of this
study is the potential of heart disease prediction models powered by deep
learning techniques and smart 10T monitoring to revolutionize the healthcare
system by enhancing accuracy and applicable work. These models provide
insights for the future ability of real-time implementation of heart disease
prediction and monitoring systems. In addition, the proposed method
provides a solid foundation for future research and encourages digging more

in this field not only in heart disease systems but also in other systems.
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