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ABSTRACT

In the medical field, specialists aspire through the use of artificial intelligence to obtain accuracy in the
results and details of patients. Such as automatic detection and prediction of diseases and obtaining
medical results by applying artificial intelligence techniques such as machine learning algorithms to
clinical data. Therefore, because coronary artery disease (CAD) is one of the most prevalent types of
diseases in the world and with the highest rate of injuries, one of the machine learning algorithms will
be used in this research to diagnose this disease through artificial intelligence. Patient clinical factors
were used, a data set of 303 people. The Support Vector Machine (SVM) algorithm is used and applied
to the clinical factors of patients, which are 56 variables, as they are considered one of the most
important clinical factors that can be used to detect CAD. This algorithm is considered to have good
predictive ability in medical clinical characteristics. The Support Vector Machine algorithm model,
which was used in this research, provided the highest prediction accuracy of (96.7%), with an AUC
value of (71.5%). This indicates the effectiveness of the SVM algorithm in classifying the clinical
patient data set that was adopted in this research. After applying it to the research data set, the SVM
algorithm showed its ability to classify and predict well. The accuracy of the algorithm model was
(96.7%). This indicates that this algorithm can help cardiologists in different ways during their daily
practices to predict coronary artery disease, which is one of the most common heart diseases.

1. INTRODUCTION

In recent years, artificial intelligence has proven its ability to be applied in various fields of life, especially in the field of
diagnosis and medical prediction, which is one of the important areas in human life. Where specialists in artificial
intelligence worked on the use of prediction and medical diagnosis because of its importance in medical decision-making.
Thus, relying on it to estimate whether or not a person is infected with the disease, as artificial intelligence in this field is
witnessing rapid growth. Where biotechnology, genomics, and artificial intelligence technologies help: in the availability
of important medical data, advances in medicine techniques and pathological analyzes, and in reducing the time and cost
for the examinations conducted by the patient, as well as in making the right decisions about the patient’s condition and
giving the appropriate medicine to him [1]. Applications of artificial intelligence, such as machine learning, are an
important branch of computer science that simulates tasks performed by the human brain. Machine learning techniques are
an important aspect of healthcare clinical practices that are frequently used in prediction. Because of the development
witnessed by the branch of artificial intelligence, there has become a barrier between doctors and developers of machine
learning technologies in terms of understanding the approach of these technologies and how they work [2].

Artificial intelligence has developed greatly in various human medicine sciences and through machine learning. And at the
present time, through deep learning through the availability of a learning data set, through which artificial intelligence can
diagnose various diseases, such as the endoscopic colonoscopy program, and obtain pictures and video clips about the disease
without the need for human intervention [3]. The use of nested models to classify patient data by using one of the nested
ensemble nu-Support Vector Classification (NE-nu-SVC) machine learning techniques that help effectively diagnose heart
diseases such as coronary artery disease [4]. As well as the use of artificial intelligence in image segmentation for two- and
three-dimensional printing in the field of clinical medicine. Through which tumors can be detected accurately and through
these medical images, which is called the use of image segmentation based on artificial intelligence for 3D printing. The
Yolov3 algorithm diagnoses prostate tumor by training it on MRI images [5]. As well as the use of artificial intelligence
techniques in alternative medicine and the verification of these techniques by implementing them on a clinical data set of
patients to support alternative medicine techniques [6-10].
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2. SUPPORT VECTOR MACHINE

SVM is one of the most famous supervised machine learning algorithms and is considered the most widely involved in
many domains, especially in the medical domain. This algorithm is characterized by its ability to achieve classification and
regression tasks with a small dataset with a complicated series. In addition, this algorithm aims to change the dataset into
a new space in which this data diverges in a way that can be classified and sorted, where this is done by partitioning the
data employing the hyperplane. The last one is a straight line that diverges the dataset for two specific variables and based
on the training data, whether this data can separate linearly or not. Put differently; this line predicts that a person may or
may not suffer from a disease. This mechanism is accomplished by relying on one of the points of the dataset of the two
variables that are less than or higher than the straight line in order to create the prediction process. More noticeably, this
algorithm is effective with a data set that is entirely linearly separated, the support vector points are as close as possible to
the hyperplane, and the margins are large. Accordingly, the outcome of this algorithm will be more accurate when the
number of variables in the training dataset is moreover. In the training stage, the dataset that is highly efficient in
performance is trained, where the best super-level is generated based on the points of the dataset located on the supporting
vectors and not on the entire training data. Unfortunately, this algorithm is not satisfactorily useful with a large dataset. For
this reason, its performance was unsatisfactory in this work, as it achieved a fair measure of accuracy compared to the rest
of the algorithms.
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Fig. 1. Supporting vector, margins, and hyperplane in SVM

Algorithm: Support Vector Machine
Input: Import dataset.
Training data with labeled examples (X, y).
Preprocessing: If needed, preprocess the data
(e.g.,normalization, feature scaling).
Select Kernel: Choose a kernel function
(linear, polynomial, radial basis function, etc)..
Train/Test Split: Split the data into a training set and a test set.
N;n(the number of input vector)
Ny, (the number of support vector)
Ny (the number of features in a support vector)
SV[Ns,] (support vector machine)
IN[N;,](input vector array), b * (bias)
Training:
a.Initialize the SVM model with parameters
(e.g.,regularization parameter C, kernel parameters).
b.Solve the optimization problem to find the optimal hyperplane
that maximizes the margin between classes.
c.Use optimization techniques (e. g.,Sequential Minimal
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Optimization) to find the optimal values for the Lagrange multipliers (alphas).
d.Compute the bias term (b) based on the support vectors.
Predication:

F1', F2(decision function outputs)

fori—- 1toN;y, by2do

F1=0,F2=0

forj—1toNg, by1ldo

distl = 0,dist2 =10

fork - 1toNs by 1do

dist14+= (SV[j]. feature[k] — IN[i]. feature[k])?

dist2+= (SV[j]. feature[k] — IN[i + 1]. feature[k])?

end

k1 = exp(—yxdist1)

k2 = exp(—yxdist2)

Fl4= SV[j]. a = xk1

F2+4=SV[j]. a * xk1

end

F1=F1+b"

F2=F2+b"

end

Output: Outcomes

Notice: The final trained SVM model along with the chosen hyperparameters.

In this algorithm, there are support vectors, which are a set of two or more data attributes that are as close as possible to
the hyperplane and that will be relied upon to construct the hyperplane. In this work, this algorithm is employed to classify
the heart disease dataset through the hyperplane, which diverges these data into two groups, the first is placed after the
support vector point, and the second represents the data, based on which all data belonging to the second group are organised
and set after the support vector point. Figure 1 illustrates the operating mechanism of this applied algorithm with an
illustration of the hyperplane. This figure employs the margin technique to determine the nearest supporting vector point,
which determines the distance between one point and another within the hyperplane, as it contributes to classifying the data
with more remarkable accuracy. This technique is of two styles: the hard margin, where the dataset is separable linearly,
and the other is the soft margin, meaning that its dataset is not separable. Furthermore, the support vector machine algorithm
finds the most appropriate vector points with the most acceptable margin in analysing the behaviors of the dataset while
generating the best location for the hyperlevel separating the dataset. Occasionally a group of obstacles may arise in
implementing this algorithm, as it takes work to separate two categories of a specific variable. Hence, it requires shuffling
the dataset through the use of transformation, which transfers the dataset to another area in order to separate the data in a
way that facilitates the performance of this algorithm. Moreover, the kernel method is used, which is a mathematical form
that is operated with nonlinear data, which is mainly used to solve the issue of nonlinear separation. Thus, this will solve
the problem of overfitting. In the end, satisfactory performance will be obtained from this algorithm. To clarify the
collection of the above-mentioned, algorithm 2 can be traced, which explains the steps of executing this algorithm.

3. RESULTS

In the SVM algorithm, eight clinical factors were selected, which showed that there is a correlation between them and the
variable age, namely (Weight, HTN, BP, CR, BUN, ESR, St Depression), where the Support Vector machine algorithm
was trained based on the data of these variables specifically. It turned out that 47 people were predicted by the algorithm
correctly that they are sick, and they are actually sick, that is, they were classified correctly, and this is based on the variables
that were chosen in this algorithm, through which the naming variable was classified into patients with the disease and not
infected with the disease. It turns out that one person was correctly predicted by the algorithm to be not sick, and he is
actually not sick, that is, he was classified correctly. It turned out that 12 people were incorrectly predicted by the algorithm
as not sick, and they are actually sick, i.e. they were incorrectly misclassified by this algorithm. And that one person was
incorrectly predicted by the algorithm to be ill, when in fact he was not ill, i.e., misclassified. The AUC value of this
algorithm was 71.5% and it reflects the accuracy of the model as a whole in classification.
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Fig. 3. Shows the confusion matrix of the SVM algorithm model

TABLE I. The result of applying the performance operator

Qutcomes
Support Vector Accuracy% Sensitivity % Specificity % Precision % F1-Score % AUC%
Machine
96.7 97.9 92.3 97.9 97.9 715
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AUC: 0.715 (positive class: yes)
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Fig. 4. The result of applying the ROC curve in relation to the variable CAD

4. CONCLUSIONS

The application of clinical machine learning algorithms is useful for healthcare physicians, as it helps in solving medical
tasks such as diagnosis, predicting disease risks, prescribing medication, and other tasks. Where it was found that these
techniques have an important impact on people's health. Since coronary artery disease is considered a serious disease, it
has attracted attention from cardiologists and researchers. Accordingly, this research presented one of the machine learning
techniques, which is the SVM algorithm, and it is considered one of the important classification algorithms in the
classification of clinical data, as the prediction accuracy of the SVM algorithm model reached (96.7%) and the AUC value
was (71.5%). The value of AUC indicates that the predictive model of the algorithm is good and effective, and this indicates
the ability of the algorithm to diagnose coronary artery disease. This algorithm can be considered and relied upon to improve
the methods of diagnosis and prediction of coronary artery disease. It is possible to repeat the use of this algorithm on a
different data set, which can lead to more useful results that support the power of machine learning techniques with its
ability to predict different medical diseases. In addition, medical machine learning techniques reduce time and cost in
diagnosing patients with coronary artery disease. Thus, these techniques are considered to have a potential role in
preventing coronary artery disease or reducing its risk. In addition, the support of computer diagnostic techniques applied
to different patient data sets that are performed in medical and academic care centers by cardiologists, with an evaluation
of their performance and impact.
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