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Abstract: Background: A correct assessment of cardiac illness has the potential to save a person's life, while a 

poor prognosis can be fatal. Still, there are cases that are diagnosed wrongly, prognoses, then cured. People 

are encouraged to participate in diverse diagnostic examinations. Such diagnostics are frequently ineffective at 

detecting problems at this time. The purpose of the work is to find a way that effectively anticipates the 

incidence of cardiovascular problems using fewer variables while sparing patients' time and money spent on 

diagnostic procedures. The dataset, which included 14 parameters, were gathered from digital sources for this 

research Work. A patient undergoes fewer tests by using the genetic algorithm to identify the qualities that are 

most helpful in the diagnosis of heart issues. A genetic search decreased 14 traits to 6 attributes. In order to 

predict disease with more accuracy than before the reduction of data, four classification techniques Random 

Forest (RF), AdaBoost, k-Nearest Neighbor (k-NN), and Support Vector Machine (SVM) applied. The accuracy 

values of the Random Forest system, the AdaBoost Method, the k-NN template, the SVM framework, and the 

Model of Random Forest were 92.90%, 89.30%, 90.10%, and 93.70%, respectively. Following the application of 

the genetic algorithm, the Random Forest model's accuracy was 96.90%, followed by the AdaBoost method's 

accuracy of 92.30%, the k-NN algorithm's accuracy of 94.10, and the SVM model's accuracy of 98.90%. In 

comparison to the Random Forest (RF), AdaBoost, and k-NN classifiers, after attribute selection using genetic 

algorithms, the SVM classifier delivers excellent results and high metric values for heart disease prediction. 

 

Keywords: Support Vector Machine (SVM), k-Nearest Neighbor (k-NN), Random Forest (RF) Method, AdaBoost 

Algorithm, Genetic Algorithm, Feature Selection Method. 

 

1. Introduction 

 One of the most serious diseases in the world 

is coronary heart disease (CHD). The World Health 

Organization (WHO) identified coronary heart 

disease (CHD) as the top global cause of death 

each year. By 2030, CHD is expected to affect 

about 23.6 million people, according to the WHO. 

One in every four deaths occurs in some 

industrialized countries, such as the United States 

of America (USA) [1]. Even worse percentages exist 

in the Middle East and North Africa, where 39.2% 

of all deaths occur. As a result, reducing the 

number of deaths brought on by coronary heart 

disease requires early and accurate investigation 

as well as the availability of appropriate 

treatments. People with a high risk of developing 

heart disease must have access to these services 

[2]. CHD is becoming the leading cause of death. It 

affects all age groups of people [3]. Blood Pressure 

(BP), excessive cholesterol [4, 5], and palpitations 

[6] are the main causes of cardiovascular disease. 

Heart disease is caused by some non-modifiable 

variables, such as drinking alcohol and smoking. 

Other body organs harmed by a heart condition. 

Risk factors for cardiovascular disease include 

cholesterol, high blood pressure, age, family 

history, smoking, and poor diet. As a result, 

minimizing the incidence of coronary heart 

disease-related fatalities necessitates both early 

and accurate inquiry and the accessibility of 
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effective treatments. These services must be 

available to people who are at high risk of 

developing heart disease [2]. All age groups are 

affected by CHD, which is an increasingly major 

cause of death [3]. The main contributors to 

cardiovascular illness include high blood pressure 

(BP), too much cholesterol [4, 5], and palpitations 

[6]. Some unchangeable factors, including 

consuming alcohol and smoking, can also lead to 

heart disease. A heart problem impacts other 

bodily organs. Cholesterol, high blood pressure, 

age, family history, smoking, and poor diet are all 

cardiovascular disease risk factors. 

 A disturbance in the heart's rhythm is called an 

arrhythmia. Heartbeats can be regular, erratic, or 

both. Unusual heartbeats result from an electrical 

circuit short in the heart. Congenital heart disease, 

sometimes referred to as congenital heart 

abnormality, is a birth defect affecting the heart's 

or main vessels' structural integrity. The heart's 

inability to pump blood to the body's tissues is 

known as congestive heart failure. It was a typical 

term for cardiac failure. Cardiomyopathy is 

characterized as a change in the muscle's structure 

or a fatigue of the heart muscle, it may result from 

inadequate cardiac pumping. Risk factors for 

cardiomyopathy include high blood pressure, 

alcohol use, viral infections, and inherited 

diseases. Patients often refer to coronary artery 

disease as heart blockage, which caused by a 

buildup of plaques that narrows the arteries that 

feed blood to the heart muscle. While increased 

blood flow needed, such when exercising, a 

blockage that is severe enough to prevent the 

muscle from receiving the blood it needs to 

function may occur. This causes symptoms like 

shortness of breath and chest pain. Nuclear scan, 

like those used in exercise stress testing, are used 

to look for any area of the heart where the blood 

supply has been compromised. These tests, 

however, have limitations, particularly in patients 

who are deemed to be at high risk. The treatment, 

known as coronary angiography, allows you to see 

the shape of the real vessel in order to examine 

the heart blockage first hand. One to the right side 

and two on the left appear to be the blood vessels 

that run over the surface of the heart and supply it 

with blood. Right coronary artery refers to the one 

on the right. The front and major walls on the 

main side of the heart are 

supplied by the left anterior descending (LAD), 

which descends the front of the heart, and the 

sidewall is supplied by the left circumflex. If you 

look closely, you will see that a significant artery, 

known as the left main artery, supplies both the 

LAD and the circumflex. Mild heart obstructions 

was defined as less than 40%. These obstructions 

clearly do not restrict blood flow, hence they are 

not likely to cause symptoms. The progression of 

coronary heart disease is, however, amply 

demonstrated here, and patients like them need a 

strong focus on risk factors for the disease (such as 

cholesterol, diabetes, smoking, blood pressure, 

and so forth), appropriate medications, and better 

and healthier lifestyle changes like exercise, fat 

loss, and adherence to a healthy diet. 

 The typical range for mild heart obstruction is 

40% to 70%. Similar to mild conditions, mild 

coronary artery disease focuses on risk factors, 

medication, and healthy lifestyle adjustment. To 

determine whether a heart blockage at the higher 

end of the medium range (50–70%) is significant 

and entirely responsible for symptoms, further 

testing may be necessary. Significantly, greater 

than 70% is typically used to denote serious 

cardiac blockage. Shortness of breath and chest 

pain are two symptoms that can result from this 

level of cardiac muscle shrinkage coupled with a 

drastically reduced blood flow. The significant 

cardiac obstruction produced symptoms that 

made it possible to treat with stent placement. 

Multiple significant blockages may necessitate 

bypass surgery (bypass graft). Complete blockage 

of a coronary artery (100%) stops all blood flow 

and, naturally, causes a heart attack. Heart 

blockages typically have significant symptoms, so it 

is important to get treatment as soon as you can. 

As can be seen in the image, a stent was inserted 

to treat this artery and restore regular blood flow. 

The cardiac muscle may perish if they are not 

considered (often within a few minutes, the 

quicker the better). Once dead, there will be little 

chance of survival, which will cause heart failure 

and a reduction in the heart's ability to pump 

blood. 

Data mining is the technique of obtaining 

information from a sizable database. As the 

amount of actual data grows, it is becoming 
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increasingly important. Data preprocessing and 

data post processing are the first two 

transformational processes in the data mining 

process, which is a crucial part of KDD. 

Classification, association, and clustering are the 

core operations of data mining. The problem of 

classification is widespread and has many 

applications. Increased public awareness of health 

issues and technical advancements has led to an 

expansion in hospitals and medical facilities. 

However, many developing nations still struggle 

with the provision of affordable, high-quality 

healthcare services. Although many countries have 

made serious efforts to offer medical care, it is still 

unclear whether these services will reach the poor 

and the needy. In a number of medical specialties, 

data mining techniques have been utilized to 

enhance medical decision-making [6] [7]. 

Numerous medical facilities struggle to offer high-

quality services, such as accurate patient diagnosis 

and treatment at reasonable cost. 

 Cardiovascular disease is frequently diagnosed 

using a recommended medical test as well as the 

patient's signs and symptoms. However, an 

effective treatment may be achievable if the 

condition is quickly and easily identified. The 

course of treatment for each of these heart 

patients will be determined by the results of 

testing, clinical documentation, and patient 

questionnaires [8]. In addition to delaying 

diagnostic procedures, all of these techniques 

history analysis, physical examination research, 

and medical expert evaluation often lead to 

inaccurate diagnosis and mechanical failure. It is 

also more expensive and computationally 

demanding, and analyses take a long time to 

complete [9]. In the past, researchers were 

considerably more focused on selecting pertinent 

qualities to use in their heart disease prediction 

model [10]. The objective of this study is to apply a 

Genetic Algorithm (GA) to find linked 

characteristics or features in a dataset with heart 

disease. Following feature selection, classification 

algorithms are employed to predict cardiac 

disease. Comparing the prediction value to the 

outcomes of various categorization techniques.  

The following sections make up the remainder of 

this essay. A brief summary of related research for 

the diagnosis of heart disease conducted by 

various researchers is shown in 

Section 2 of this article. The materials and 

procedures are described in Section 3. The Results 

and Discussion are explained in Section 4. The 

conclusions are enumerated in Section 5. 

 

2. Literature Review 

 Using datasets on coronary artery disease, 

many researchers are working hard to identify 

various models for the prediction of cardiovascular 

illness using machine learning techniques including 

clustering, classification, regression, and more [11] 

[12]. The bulk of the key characteristics and 

methods outlined below, together with each one's 

unique drawbacks and advantages, set our work 

apart. Overviews of numerous methodologies and 

review articles on machine learning methods for 

cardiovascular disease prediction may be found in 

this area. 

 B. S. S. Rathnayake et al. discovered a study. 

[13] The article "Heart Disease Prediction using 

Data Mining and Neural Network Techniques" 

describes how to predict heart disease using ECG 

signals and the arrhythmia dataset. The heart rate 

time series data that was taken into consideration 

for this study was successfully categorised using a 

neural network method. The radial basis NN is 

used to identify both linear and nonlinear 

characteristics. In the study paper titled 

"Predictions of heart disease using techniques of 

data mining," M. Gandhi et al. [14] proposed the 

model, which uses decision trees, neural networks, 

and Naive Bayes classifier to predict heart disease. 

But the study's exclusive focus was on 

classification models for data mining. Model for 

predicting heart disease using binary classification. 

In their study titled "Prediction of cardiac disease 

using multilayer perceptron neural network," J. S. 

Sonawane et al., who proposed the neural 

network multilayer perceptron [15], said. In which, 

multilayer learning was used to solve the complex 

problem. The algorithm's disease prediction 

performance was accurate when tested on the 

Cleveland dataset. In their study titled "Effective 

diagnosis of heart disease by neural networks 

ensembles" [16], researchers Das et al. developed 

a method to predict heart disease using a neural 

network-based ensemble model. This study 

suggests a strategy that combines posterior 
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probabilities from various predetermined models. 

High ensemble model accuracy was attained in this 

work. 

 In their study work titled "Prediction of Heart 

Disease Using Random Forest and Rough Set-

Based Feature Selection," researchers predict 

heart disease using the Random Forest algorithm 

[17]. Yekkala et al., in which a roughest-based 

method is employed to carry out feature selection. 

The stat log dataset was used for the task. 

P.k.anooj projected the risk level and the fuzzy rule 

predicted the diagnosis of heart disease [18]. The 

process of anticipating risk is divided into two 

stages: the first involves creating weights using 

fuzzy rules, and the second involves creating 

decisions that are based on rules. Through the use 

of a fuzzy judgement, this procedure improves the 

prediction system. Three different datasets are 

used to evaluate the work: the Cleveland, 

Hungarian, and Swiss datasets. Using an ensemble 

model, researcher H. A. Esfahani et al. predicted 

the cardiovascular disease [19]. Feature selection 

for the ensemble technique was based on 

identifying dependencies between features and 

class values. In this study, the ensemble method 

outperformed traditional classification techniques 

in terms of accuracy. Support vector machine 

(SVM) and artificial neural network-based decision 

support system model for cardiovascular illness 

categorization was proposed by Mrudula Gudadhe 

et al (ANN). A decision support system that 

recognises cardiovascular illness is developed 

using a multilayer perceptron neural network 

(MLPNN) with three layers. The back-propagation 

technique is used to train the multilayer 

perceptron neural network, which is a 

computationally efficient method [20]. 

 A scalable method for forecasting the signs of 

heart disease was developed and validated by 

Rashmi G. Saboji and colleagues. After 

implementing the random forest algorithm on the 

Spark framework to predict heart disease with as 

few as 600 dataset entries, they aim to look into 

additional healthcare ailment predictions, such as 

early prediction of specific types of cancer, etc. 

They also aim to investigate how running large 

trained datasets on high-performance clusters 

affects accuracy and performance [21]. Princy 

According to Theresa J. Thomas (2016), each 

person's risk level is determined 

using a variety of classification algorithms based 

on their age, gender, blood pressure, cholesterol, 

and pulse rate. The patient's data is classified using 

data mining techniques such as Naive Bayes, KNN, 

Decision Tree Algorithm, and Neural Network. 

When a larger number of attributes are used, the 

accuracy of the risk level increases. According to 

the analysis model, many writers employ diverse 

technologies and a variety of attributes for their 

research. As a result, various technologies provide 

varying degrees of precision based on a variety of 

factors. The risk of heart disease was discovered 

using the KNN and ID3 algorithms, and the 

accuracy level was supplied for a variety of 

variables. Other techniques might be used in the 

future to minimize the number of features while 

increasing accuracy [22]. 

 Based on clinical data from patients related to 

the risk factors for heart disease, Madhura Patil et 

al. recommended the creation of a system that will 

help in the prediction of heart disease. By 

examining medical variables including age, gender, 

blood pressure, overweight, and blood sugar and 

using an SVM classifier, we can determine whether 

a patient would develop heart disease. The SVM 

has also shows great classification accuracy, 

sensitivity, and specificity, making it a better 

choice for diagnosis. They are also doing data 

analysis to determine what age sickness most 

frequently strikes and what areas are affected. In 

order to prevent heart disease-related mortality, 

vigilance must be taken [23]. Mandavkar, Snehal 

Subhash, and others. In their study titled "Heart 

disease prediction system using classification and 

genetic algorithm," we discussed properties 

established by the genetic algorithm were 

employed for machine learning classification, 

improving the efficacy of the suggested prediction 

system. The Cleveland dataset, which was made 

available via the UCI repository, was used in the 

investigation. The dataset used for the study has 

303 instances, 14 characteristics, and five class 

types. From 0 for normal to 4 for stroke, the class 

values are available.The experimental results 

showed that the Genetic Algorithm based feature 

selection and classification bring the best results 

on multiple disease threat prediction. The 

application is designed in which patients will be 
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able to predict and discuss with practitioners 

through the designed web application [24]. 

 The relief method is the best feature selection 

approach, and the support vector machine 

algorithm with the linear kernel is the best 

machine learning algorithm, according to the 

research by Takci et al. [25]. The accuracy value for 

this combination was the highest at 84.81%. 

According to N. Satish Chandra Reddy et al 

researchers based on three distinct percentage 

splits, the random forest algorithm's accuracy in 

feature selection and classification was found to 

be between 90 and 95 percent. The 8 and 6 

features that were chosen appear to be the 

minimum needed to create a more accurate 

performance model [26]. Researchers T 

Velmurugan et al. mined the significance of clinical 

reports and other applications in their research 

efforts by using the Named Entity Recognition 

(NER) method to find the corresponding phrases 

for the cardiac sickness content [27]. The 

classification algorithms J48, CART, and ADTree 

were discovered by the researchers B Padmapriya 

et al. [28] to analyse the data related to breast 

cancer. In order to forecast Parkinson's disease, 

researchers J Dhinakaran et al. [29] conducted a 

comparison study on several classification models, 

including Naive Bayes, k-Nearest Neighbor (k-NN), 

Support Vector Machine (SVM), and Random 

Forest. Regarding the precision through 

performance, the Random Forest method does a 

good job at classifying the data. Farzaneh 

Sadeghian et al. found that the genetic algorithm 

and the k-NN classification technique  were 

employed to improve the identification of two sets 

of autistic and healthy individuals [30]. To improve 

the accuracy of heart disease prediction, Chandra 

Babu Gokulnath et al. used a genetic algorithm in 

conjunction with a classification technique called 

Support Vector Machine [31]. According to the 

research by M. ANBARASI et al. [48], a genetic 

algorithm is used to identify the characteristics 

that are most helpful in the diagnosis of heart 

conditions, hence lowering the number of tests 

that a patient must do. Using genetic search, 13 

attributes are condensed to 6 attributes. The 

diagnosis of patients is then predicted using three 

classifiers—Naive Bayes, Classification by 

Clustering, and Decision Tree—with the same 

accuracy as before, the reduction 

in the number of characteristics. 

 

3. Materials and Method  

 Many scholars have examined heart disease 

data using classification algorithms to classify 

datasets with high accuracy and efficiency of 

learning algorithms using straightforward 

approaches [32]. In order to accurately forecast 

cardiac illness, medical analysts or practitioners 

may find this paper's analysis of the Random 

Forest (RF), AdaBoost, k-Nearest Neighbor (k-NN), 

and Support Vector Machine (SVM) classification 

approaches useful. The aforementioned 

algorithms are taken into consideration for this 

research work after examining recent publications, 

journals, and reviews in the fields of computer 

science and engineering, data mining, and 

cardiovascular disease. This is because, when 

compared to other classification algorithms, those 

algorithms have performed well and yield better 

results to satisfactorily prediction of the heart 

disease. 

 
Figure 1: Architecture of the proposed work 

There are several steps in the current research 

work to reach the goals. Figure 1 depicts the entire 

organizational structure of this research work 

clearly. The steps involved in this procedure are as 

follows: The first step is dataset collection, the 

heart disease dataset from the Kaggle database 

selected specifically for this research. Then, the 

dataset is fed into the subsequent classification 

algorithms. The output findings from Random 

Forest (RF), AdaBoost, k-Nearest Neighbor (k-NN), 

and Support Vector Machine (SVM) are noted, and 
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the same dataset is used as input for a genetic 

algorithm to choose key characteristics to improve 

the prediction accuracy. The subsets submitted as 

input to the same classification algorithm after the 

important features have been chosen. The output 

results contrasted with the previous findings.  

3.1. Description of Dataset  

 The heart disease dataset for this research 

work was carried out by using Kaagle depository. 

This actual dataset contains 76 attributes, but only 

14 attributes [33] have taken into consideration 

for this research work. These attributes play 

essential role in the prediction of heart disease. 

The remaining attributes such as patient name, 

address, mobile number, etc., omitted because of 

those attributes will not be helpful for this 

research. The "Target" field refers to patients’ the 

existence of cardiac disease. It has a numeric value 

ranging from 0 (no presence) to 1 (presence). To 

maintain secrecy on patient details, the names and 

social security numbers of the patients were 

recently removed from the 

database, replaced with dummy values. 

 The heart disease dataset used in this study 

has 1024 occurrences with no missing variables. 

This study aims to forecast cardiac disease 

regardless of the kind of illness. A detailed 

description of the dataset is provided in Table 1. 

The label of output feature (num) is divided into 

two classes to denote the presence of heart 

disease and absence of heart disease. These data 

records were created in Excel data sheet, saved in 

the format of .CSV. These data are processed in 

this research. It has taken all attributes listed in 

Table 1. The dataset consists 5 quantitative 

(numerical) attributes which are age, trestbps, 

chol, thalach, oldpeak, and 9 qualitative (nominal) 

categorical attributes which are sex, cp, fbs, 

restecg, exang, slope, ca, thal and target. ca is 

considered a qualitative categorical attribute and 

it only consists of 4 types of unique values. 

 

Table 1: Description of heart disease dataset 

Attribute 

ID 

Attribute 

Name 

Attribute 

Type 
Description 

A1 AGE Numerical  Patient’s Age in years 

A2 SEX  Nominal 

 Patient’s Gender  

(1 = Male,  

0 = Female) 

A3 CP  Nominal 

Chest Pain Type  

(1 = typical angina, 2 = atypical angina,  

3 = non-anginal pain, 4 = asymptomatic) 

A4 TRESTBPS Numerical 
Resting Blood Pressure  

(in mmHg on admission to the hospital) 

A5 CHOL Numerical Serum Cholesterol  Level (in mg/dl) 

A6 FBS  Nominal 
Patient’s Fasting Blood Sugar >120mg/dl  

(1=  true, 0 = false) 

A7 RESTECG Nominal 

Resting Electrocardiographic Results  

(2 = showing probable or definite left ventricular 

hypertrophy by Estes’ criteria, month of exercise ECG 

reading, 1 = ST wave abnormality,  

0 = normal) 

A8 THALACH Numerical Maximum Heart Rate Achieved by the Patient 

A9 EXANG Nominal 
Exercise-induced Angina  

(1= Yes, 0 =  No) 

A10 OLDPEAK Numerical ST Depression Induced by Exercise Relative to Rest 

A11 SLOPE Nominal 
The Slope of the Peak Exercise ST Segment  

(3 = downsloping, 2 =  flat, 1 = upsloping) 

A12 CA Nominal Number of Major Vessels Blocked  
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(0 to 3) 

A13 THAL Nominal 
The Heart Status  

(7 = reversible defect, 6 = fixed defect, 3 = normal) 

A14 TARGET Nominal 
Diagnosis of heart disease 

 (1 = presence, 0 = absence) 

  

The heart disease dataset used in this study has 

1024 occurrences with no missing variables. This 

study aims to forecast cardiac disease regardless 

of the kind of illness. A detailed description of the 

dataset is provided in Table 1. The label of output 

feature (num) is divided into two classes to denote 

the presence of heart disease and absence of 

heart disease. These data records were created in 

Excel data sheet, saved in the format of .CSV, and 

processed in this research work. For the study,. It 

has taken all attributes listed in Table 1. The 

dataset consists 5 quantitative (numerical) 

attributes which are age, trestbps, chol, thalach, 

oldpeak, and 9 qualitative (nominal) categorical 

attributes which are sex, cp, fbs, restecg, exang, 

slope, ca, thal and target. ca is considered a 

qualitative categorical attribute and it only 

consists of 4 types of unique values. 

 

3.2. Preprocessing  

Data preprocessing is one of the major steps in 

building machine learning algorithm, as only a 

quality and clean dataset produces a quality model 

that gives quality results. Data preprocessing 

transforms the raw data to useful and efficient 

format for human and machine learning process. 

Data reduction, transformation, and cleaning are 

all components of data preparation [34]. Data 

transformation involves data discretization, 

concept hierarchy, normalisation, and 

standardisation; data cleaning includes handling 

missing values and noise. Data reduction includes 

both dimensionality and numerosity reduction. 

The genetic algorithm is employed in this study to 

choose traits and specific qualities. 

 

Figure 2: After Preprocessing 

The example dataset without any missing values or 

noises is presented in Figure 2 following the 

completion of the fundamental data cleaning tasks 

such the elimination of duplicate entries and 

outliers. The process of finding and removing 

irrelevant, tangentially relevant, or duplicated 

attributes or dimensions from a given data set is 

known as feature selection (FS) [35] [36]. Finding 

the smallest subset of attributes necessary will 

enable feature selection to provide probability 

distributions of data classes that are near to the 

original distribution generated using all attributes. 

One of the priciest activities in data mining 

assignments is comparison. In general, a data set's 

computing cost. D is  

O (n x |D| x log(|D|)) (1)  

Where,  n – Number of attributes, D – Number of 

instances.  

The number of comparisons required for m 

attributes and n instances is m * n2.  

 There are 2n subsets that can be created 

for a data collection D with n properties. It would 
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be expensive to search for the best subset, 

especially as n and the number of data types grow. 

It might not always be possible. As a result, 

heuristic methods make up the majority of feature 

selection techniques. These heuristic techniques 

are inherently greedy and attempt to investigate 

the potential reduced search space. There are two 

types of feature selection techniques. First feature 

ranking technique and second feature subset 

selection technique. In the former, all features are 

ranked by a metric like information gain, chi-

square, etc. The features that do not achieve the 

adequate score are eliminated. In the later, the 

search is for the optimal subset of features that 

would be equivalent to the original subset of 

features. A subset of features are evaluated more 

commonly based on distance metrics like 

Euclidean, Hamming, etc. or filter metrics like 

entropy or probabilistic distance [37]. Common 

search approaches include greedy forward 

attribute selection, backward attribute selection, 

simulated annealing, and genetic algorithms. 

Genetic Algorithm (GA) incorporates natural 

evolution methodology.  

 
Figure 3: Results of GA for feature subset 

selection 

 The initial population of the genetic search has 

randomly generated rules and a zero attribute. A 

new population is created in accordance with the 

fittest rules in the present population and the 

progeny of these laws based on the concept of 

survival of the fittest. children produced as a result 

of employing the genetic operators crossover and 

mutation. The generation 

process keeps on until it creates a population P 

where each rule meets the fitness requirement. 

The generation continued with a crossover 

probability of 0.6 and a mutation probability of 

0.033 until the twentieth generation, from an 

initial population of 20 occurrences. Six out of the 

thirteen traits found by the genetic search are 

depicted in Figure 3. 

3.3. Classification Algorithms 

 The Classification algorithm is a Supervised 

Learning method that employs training analysis to 

recognize the classification of new data. The fresh 

discoveries are categorized into one of several 

classes or groups by a programmer for 

classification after learning from a training sample 

or a set of results. Targets, labels, and categories 

are other names for classes. As opposed to 

regression, categorization produces a category as 

opposed to a value, such as "Green or blue," "fruit 

or animal," etc. Because the classification system 

uses supervised learning, it needs input data that 

has been explicitly labelled, so it has inputs and 

outputs. This section discusses the usage of 

classification algorithms like Random Forest (RF), 

AdaBoost, k-Nearest Neighbor (k-NN), and Support 

Vector Machine for the same goal as other 

classification approaches that are utilised by 

various researchers to predict and study cardiac 

disease (SVM). 

Random Forest classification: It is a set of decision 

tree classifiers. It is a classifier for the ensemble 

approach. To decide the split, the Decision Tree is 

built using a random selection of characteristics at 

each node. During the categorization process, each 

tree vote returns the most popular class [38] [39]. 

Step 1: Select m features at random from the 

whole set of n features, m<n. 

Step 2: Calculate the node d using the optimal split 

point surrounded by m features. 

Step 3: For the best split, divide the node into 

daughter nodes.  

Step 4: Repeat steps 1–3 until one number of 

nodes is attained. 

 The accuracy of a random forest depends on 

the strength of the individual nodes. 

 AdaBoost is a short form of Adaptive Boosting; 

it is a machine learning meta-algorithm. It is 

sometimes used in conjunction with many other 
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types of learning algorithms to improve 

performance. The output of the other learning 

algorithms on ('to weak learners') is combined into 

a weighted sum representing the final output of 

the boosted classifier. AdaBoost is adaptive in the 

sense that successive weak learners are biased 

toward cases misclassified by earlier classifiers. 

AdaBoost is susceptible to noise and outliers 

[40][41]. It may be less vulnerable to the 

overfitting problem than other learning algorithms 

in specific cases. The individual learners can be 

weak, but as long as each one's performance is 

slightly better than random guessing, the final 

model will prove to converge to a sharp lear  

k- Nearest Neighbor (k-NN): k- NN classifier has 

been widely used in the area of pattern 

recognition [42] [43] [44]. Nearest-neighbor 

classifiers depend on learning by relationship, i.e., 

by contrasting a given test tuple and preparing 

tuples that are similar to it. The preparation tuples 

portrayed as n traits. Each tuple refers to a point in 

an n-dimensional space; hence, all preparation 

tuples are put away in an n-dimensional example 

space. At the point when given an obscure tuple, a 

k-closest neighbor classifier looks the example 

space for the K prepared tuples that are nearest to 

the obscure tuple. These k-prepared tuples are the 

k “closest neighbors” of the obscure tuple. 

Support Vector Machine: SVM determines a 

hyperplane for data separation using the 

necessary tuples. In this instance, the two-class 

problem is resolved using linear separable. The 

disease data set is D. The groups yes and no relate, 

respectively, to disease. There are countless 

possible distances between hyperplanes. The 

hyperplane produces a line that may be divided 

into tuples of class 0 and class 1 by a straight line. 

Based on the data points that will be utilized to 

choose the appropriate hyperplane, we determine 

the ideal separation plane. Two potential 

separating hyperplanes connected by their 

margins were identified by the class labels. Both 

hyperplanes have a greater chance of correctly 

classifying the supplied data tuples. The biggest 

difference between the classes is provided by the 

accompanying margins. [45][46]. A splitting hyper 

plane is written as 

 W. X + b = 0,     (2)                                                                       

W is a vector, (no. of attributes) , 

b is a scalar, X is a value of attributes. 

The scalar b weight is adjustable. The hyperplane 

representing the margin side is expressed as, 

 H1: W0 + W1X1 + W2X2>= 0      

       (3)  

 H2: W0 + W1X1 + W2X2<= 1     (4) 

 Training tuples that fall on the hyperplaneH1or 

H2 satisfy equations (2) and (3) called support 

vectors. They equally closed to the Maximum 

Margin Hyper plane [MMH]. 

 

4. Results and Discussion  

 This section makes use of a rigorous 

methodology to discuss the outcomes that were 

obtained. Any type of research project requires a 

thorough analysis of the findings. To locate the 

patients with the selected ailment in the specified 

data set, this work used newly developed 

classification methods. Since heart disease is one 

of the main causes of death in humans, medical 

information on HD was taken into consideration in 

this study. Because they offer greater accuracy for 

medical data sets, the Random Forest, AdaBoost, 

k-NN, and SVM algorithms have been used in this 

work to examine the datasets. Preprocessing work 

was done based on all values of the taken 

attributes prior to classification. This work 

compared the classification accuracy of the 

Random Forest, AdaBoost, k-NN, and SVM 

algorithms. Additionally performed were the True 

Positive (TP) Rate, False Negative (FN) Rate, and 

accuracy analysis. The following list of formulas 

[47] is used to calculate various metrics. According 

to the formula, precision is the percentage of 

correctly anticipated positive cases. 

4.1. Performance Metrics  

 The following criteria were used to validate the 

output in order to assess the outcomes of the 

experiments conducted in this study to predict 

heart disease. 

Using the formula TP and FP projected to have 

heart disease, precision is the percentage of 

predicted positive instances that were accurate. 

People with heart conditions are TP. 

 Precision = TP/ (TP+FP)   (5) 

Recall: The Peoples having heart diseases are TP 

and FN. The people diagnosed by the model 

having a heart disease are TP.  
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 Recall = TP / (FP+FN)        (6) 

F-Measure: F-Measure is the balanced mean value 

of precision and recall.  

 F-Measure = 2 * Precision * Recall / Precision + 

Recall                         (7) 

 In this research work, the precision rate, recall 

value, F- Measure, and ROC values of the flowing 

algorithms Random Forest, AdaBoost, k-NN, and 

SVM are shown, respectively in Table 2 and Figure 

4 for the data set having 14 

attributes with 1204 records, which is shown in 

Figure 2 without using feature selection algorithm. 

The experiment was carried out on both the 

training and test datasets using the above-

mentioned techniques and provided feature 

importance. 

 

 

 

Table 2: Parameter values without feature selection (Genetic Algorithm) 

Algorithms/ 

Parameters 
Precision Recall 

F-

Measure 
ROC 

Random Forest 0.810 0.802 0.823 0.537 

AdaBoost 0.756 0.694 0.795 0.544 

k-NN 0.678 0.681 0.680 0.629 

SVM 0.872 0.852 0.862 0.793 

 

 

Figure 4: Parameter values without feature selection 

 

 It’s clearly seen that, When compared to 

remaining three algorithms, the SVM approach 

produces the greatest Precision Rate (0.872), 

Recall value (0.852), F-Measure (0.862), and ROC 

(0.793) values 

 

Table 3: Parameter values after feature selection (Genetic Algorithm). 

Algorithms/ 

Parameters 
Precision Recall F-Measure ROC 

Random Forest 0.869 0.912 0.925 0.734 

AdaBoost 0.804 0.861 0.801 0.646 

k-NN 0.912 0.882 0.860 0.719 

SVM 0.969 0.972 0.926 0.933 

  

Table 3 and figure 5 summarize the Precision Rate, 

Recall value, F-Measure, and ROC values for the 

flowing algorithms Random Forest, AdaBoost, k-

NN, and SVM are shown respectively after  

 

selecting important features using Genetic 

algorithm for the same data set. 
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Figure 5: Parameter values after feature selection 

(Genetic Algorithm) 

4.2. Results Analysis 

This section compares the accuracy scores of the 

four methods, Random Forest (RF), AdaBoost, k-

Nearest Neighbor (k-NN), and Support Vector 

Machine (SVM) for Heart Disease Prediction 

before and after utilising the genetic algorithms. 

The percentage of total predictions that were 

accurate is known as accuracy. Utilizing the 

following formula, it is determined: 

         Accuracy=TP+TN/ (TP+TN+FP+FN)      (8) 

 
Figure 6: Results of Accuracy for Heart disease 

prediction 

 Table 4 and Figure 6 show the 

comparison between genetic algorithm feature 

selection and genetic algorithm feature selection. 

To predict the accuracy, Table 4 shows the 

comparison results of supervised algorithms by 

means of correctly classified, incorrectly classified 

in (%) When analyzing Figure 6, before applying 

the feature selection algorithm (genetic 

algorithm), the Random Forest model got the 

accuracy value is 92.90%, AdaBoost Algorithm 

yielded the accuracy of 89.30%, k-NN yields 90.10 

and SVM model yields 93.70%.   

Table 4: Comparison of heart disease prediction accuracy 

Classification 

Techniques 

Accuracy Without 

Genetic Algorithm (%) 

Accuracy With 

Genetic Algorithm (%) 

Random Forest  92.9 96.9 

AdaBoost 89.3 92.3 

k-NN 90.1 94.1 

SVM 93.7 98.9 

  

However, after applying feature selection 

algorithm (genetic algorithm), the Random Forest 

model gets the accuracy value is 96.90%, AdaBoost 

Algorithm yields the accuracy of 92.30%, k-NN 

yields 94.10 and SVM model yields 98.90%.  To see 

that, Random Forest algorithm and SVM Model 

attains the highest accuracy rate when comparing 

with the other two classification models. 

 

5. Conclusion 
 By definition, heart disease unpredicted. 

This condition causes a heart attack and eventually 

death. The clinical domain has been completed,  

 

 

and efforts are being done to use appropriate 

methodologies in the prediction of heart disease. 

Classification algorithms used to forecast cardiac 

disease. It can assist forecasting heart disease 

based on clinical data from patients with the 

causes of heart disease. The present system 

analyzes heart disease prediction using two 

classification techniques: Nave Bayes and Random 

Forest. When compared to Nave Bayes, Random 

Forest produces superior outcomes. The Genetic 

Algorithm feature selection employed in this 

suggested system to decrease the characteristics 

of the heart disease data set. The features have 

been lowered while the prediction accuracy levels 
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are enhanced. After attribute selection, the 

Support Vector Machine (SVM) classifier method 

was employed to predict heart disease, along with 

the Random Forest (RF), AdaBoost, and k-Nearest 

Neighbor (k-NN) prediction algorithms. The SVM 

classifier generates good results and high metrics 

values for heart disease prediction when 

compared to the Naive Bayes, Random Forest, and 

SVM algorithms. Future studies will categorise and 

predict cardiac disease diagnosis using the deep 

learning-based LSTM technology. As a multivariate 

time series with multiple label categorization, the 

problem is presented. 
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