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Classification Of Hypertension Using Methods Support Vector Machine Genetic Algorithm (SVM-GA) 
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Abstract: Support Vector Machine (SVM) is a machine learning method for classifying data that has been successfully used to solve problems in various fields. The risk minimization principle used can produce an SVM model  with good generalization capabilities. The problem with the SVM method is the difficulty in determining the optimal SVM hyperparameters. This research uses Genetic Algorithm (GA) to optimize SVM hyperparameters. GA optimization on SVM is used to classify hypertension. From the result of classification analysis using GA, it shows good accuracy value performance, namely 100% compared to using only SVM. *Corresponding author:Zulkifli Rais, Statistika, Fakultas matematika dan Ilmu Pengetahuan Alam, Universitas Negeri Makassar, Indonesia

E-mail: zulkifli.rais89@unm.ac.id 



Keywords: Support Vector Machine (SVM), Classification, Parameter Optimazion, Genetic Algorthm (GA).






1. Introduction 
Support Vector Machine (SVM) is a supervised learning classification method that works using nonlinear mapping to convert the original training data to a higher dimension (Ritongo & Purwaningsih, 2018). As machine learning is trained to make classifications or predictions in data development. Machine learning methods that are often used for classification are Classification and Regression, Random Forest, Naïve Bayes, and Support Vector Machine (SVM) (Yuliati & Sihombing, 2021). One of the well-known and most frequently used machine learning methods for classifying data is Support Vector Machine (SVM) (Ritonga & Purwaningsih, 2018). For classification modeling, SVM can solve classification and regression problems with linear or nonlinear to transform the original training data to higher dimensions. The establishment of a classification model in SVM is based on risk minimization which results in the ability to generalize problems well and overcome overfitting (Gunn, 1998). This results in a high accuracy value with a relatively small error rate.
2. Literature Review
2.1. Data Mining
Data mining is an analysis of reviewing data sets to find unexpected relationships and summarize data in a different way from before that can be understood and useful for data owners (Utomo & Mesran, 2020). Data mining in the process uses statistical, mathematical, artificial intelligence and machine learning techniques to identify information. Data mining is divided into several groups namely classification, estimation, prediction, clustering, and association (Setio dkk, 2020).

2.2. Classification
Classification is the process of finding models or functions that can describe and distinguish data classes or concepts, with the aim that the model can be used to predict unknown classes of an object of observation (Yuliati & Sihombing, 2021). Classification is a supervised learning method that requires labeled training data to produce a rule that classifies test data into predetermined groups or classes (Dunham, 2003).
2.3. Support Vector Machine (SVM)
Support Vector Machine (SVM) is a machine learning method that works on the principle of Structural Risk Minimization (SRM) with the aim of finding the best hyperplane that separates two classes in the input space (Praghakusma & Charibaldi, 2021). Support Vector Machine (SVM) is one of the algorithms that is well known for producing optimal solutions to classification problems, introduced by Vapnik as a kernel-based machine learning method for classification and classification problems and regression (Aulia dkk, 2021).
[image: ]Figure 1 Support Vector Machine illustration according to (Cholissodin & Soebroto, 2021).
The Support Vector Machine (SVM) aims to find the hyperplane between two classes using linear functions systematically defined in equation 2.1 (Cholissodin & Soebroto, 2021).
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2.4. Kernel Function
The RBF kernel has the advantage that it automatically performs infinite-range values. RBF kernels are also effective in avoiding overfitting by choosing the right values for C and γ parameters and RBF (Puspitasari et al, 2018).
The kernel function formula is in table 1 (Septiningrum dkk, 2015). 


Tabel 1  Fungsi Kernel
	Nama kernel
	Fungsi

	Gaussian RBF
	

	Linear
	

	Polynomial
	

	Sigmoid
	


2.5. Genetic Algorithm
Genetic Algorithm is an algorithm that is usually used to find optimal solutions to various difficult problems, for example optimization problems. The advantages of genetic algorithms are that they have a wide solution space, easy to find global optimum values, easy to modify for various problems, only use evaluation functions and are able to handle large and difficult to understand search spaces easily (Ongko, 2015).	 The concept of Genetic Algorithm is solved by the process of evolution and produces the best solution (Yanaeng et al. 2014). Parameter control is necessary to control GA performance in troubleshooting. The control parameters in question are crossover probability and mutation probability (Windarto & Wijaya, 2021).
The stages of forecasting using genetic algorithms according to (Arkeman, 2012) are:
(1). Initial Population Initialization
This stage will form N chromosomes and random gene values.
(2). Evaluasion fitness value
Find the fitness value of each chromosome in the population, using the equation:

(3). Find your total fitness score
Find the fitness value, using the equation:

(4). Looking for opportunities for each chromosome
Looking for opportunities for each chromosome, using the equation:

(5). Calculate commulative probability
At this stage the opportunity value is summed with the next opportunity, using the equation:

(6). Crossover
Crossover is an exchange between chromosomes so that it will form a chromosome bar with the expectation of being better than the parent.
(7). Mutasion
Mutations serve to replace genes lost from the population during the selection process as well as provide genes that were not present in the initial population.
(8). Etilism
Etilisme is a technique used to keep individuals who have the highest fitness value from being damaged due to genetic processes for individuals to survive.

2.6. Hypertension
Hypertension is an abnormal increase in blood pressure that can be the main cause of cardiovascular disease. One of the non-communicable diseases that is currently a priority in the world of health globally is hypertension (Ansar et al, 2019).
The following is a classification table of hypertension according to JNC VII (Warjiman dkk, 2020).
Tabel 2 Hypertension Level
	Kategori
	Sistolik (mmHg)
	Diastolik (mmHg)

	Normal
	<120
	<80

	Pra-hipertensi
	120 - 139
	80 - 89

	Hipertensi tingkat 1
	140 - 159
	90 – 99

	Hipertensi tingkat 2
	>160
	>100


3. Research Methodology
The stages of data analysis from this study consist of:
(1). The first stage is the collection of data taken from Makassar City Hospital.
(2). The classification of data types is 80% training data and 20% testing.
(3). Perform SVM classification analysis for RBF kernels.
(4). Parameter optimization using Genetic Algorithms.
(5). Calculating classification accuracy
(6). Draw conclusions and make suggestions.

4. Results and Discussion
4.1. Result
The accuracy obtained is 100%, meaning that the SVM model with these parameters can classify 100% of the number of observations in hypertension testing data correctly. Based on classification performance with the G-Means value obtained is 100% and AUC obtained is 100%. The AUC value indicates that the SVM model can classify observations on hypertension testing data well.
4.2. Discussion
In the Support Vector Machine method in the case of classifying hypertension, the results obtained by the SVM model provide an accuracy rate of 79% with an error rate of 21%. However, after applying genetic algorithms to optimize SVM parameters, the accuracy of the model increased significantly to 100%. Parameter optimization with genetic algorithms involves finding the most suitable parmeter for SVM models. In this context, parameters such as kernel, cost, and gamma are adjusted to achieve the best results. The results obtained show that genetic algorithms can efficiently explore a wide parameter space and find better combinations of parameters.
5. Conclusion
Based on the results of the analysis that has been done, the conclusions obtained are:
(a). The Support Vector Machine classification using the Radial Basis Function kernel produces an accuracy value with the smallest error value for the cost = 0.50 and gamma = 100 parameters, which is 79%.
(b). The classification of Support Vector Machine Genetic Algorithm using the Radial Basis Function kernel in the best parameter range obtained from Grid Search, namely C=2^7 and γ=2^(-7) produces 100% accuracy, 100% sensitivity, 100% specificity, 100% G-Means and 100% AUC value.
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