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ABSTRACT

Heart attacks pose a severe health threat to human society in the world.
Intelligent techniques can detect the precision of the heart attack risk to identify
patients at risk and risk factors effectively, take the appropriate intervention
measures in time, and help medical institutions improve resource customization. The
hospitals contain a large amount of data associated with diagnosing heart attacks.
These data include different features of the patient, including what is related to heart
attacks and what is not related. Modeling this type of data requires finding
relationships, and selecting the features related to heart attacks. Data sets for heart
attacks are often excessively unbalanced. When this type of data is modeled, the
machine learning models are biased to the majority category in the training stage
and finding hyperparameters for machine learning models to find the target group
(heart attacks) is considered one of the problems facing developers when modeling.

This dissertation deals with the detection of heart attacks by studying the
dataset, analyzing the importance of features, the relationships between them. The
data modeling process passes through several stages. In the stage of selecting the
features with influence on the results of the models and reducing bias, in addition to
increasing the efficiency of the models, the swarm algorithms (PSO, BAT, BCS)
have been applied. And method called a merge swarm features selection (MSFS)
was proposed to select the features of influence in the three algorithms and compare
the proposed method, the second stage is the stage of Detection. A set of machine
learning models has been configured (Naive Bayes, Decision TREE, XGBoost), and
the proposed of using a Catboost algorithm. To improve the accuracy of the model,
the Hyperopt technique was proposed to find and apply hyper parameters, in the
third stage, the precision scale was used for the minority category as a targeted value
of the fitness function for data balance and increased accuracy of the model to
Detection ict patients at risk of a heart attack which is the category with the ultimate
goal of the entire study. After building and testing models using relevant
performance measures of study (accuracy, F1 degree, retrieval, accuracy, confusion
matrix), the comparison is made, determining the importance of proposed methods
and the possibility of their application.

The study found that the proposed method of merging results of the chosen
swarm in selecting features is a promising solution in the field of selecting features



and increases the accuracy of the system and that the traditional machine learning
models are biased in the case of unbalanced data set and that selecting features of
importance in accordance with the target category has an impact on performing
models in addition to the determination of hyper parameters reduces the bias of the
chosen model. The CatBoost model with Hyperopt and merge swarms for feature
selecting, achieved 98% accuracy and 80% precision for the minority category.
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