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Figure 17: Sample Images of People Who Do Not Wear Face Masks (Face Mask Detector) 

 

Figure 18: Sample Images of People Who Wear Face Masks but Incorrectly (Face Mask 

Detector) 
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Figure 19: Classes Distribution of Face Mask Detector Dataset 

 

Figure 20: Distribution of with_mask Class Image Sizes 
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Figure 21: Distribution of without_mask Class Image Sizes 

 

Figure 22: Distribution of incorrect_mask Class Image Sizes 

5.2 Data pre-processing 

In machine learning, performing data pre-processing is a very significant step that helps in 

improving the quality of data to help the extraction of important understandings from the data. In 

data pre-processing, the data is getting cleaned and organized to become proper for building and 



 
 

25 

training a model. For both datasets, images were converted to grayscale instead of color channels. 

The main purpose of using grayscale is to simplify the algorithm as well as reducing computational 

requirements to help in the extracting descriptors process. Also, for both datasets, images were 

resized to 100x100, resizing images is a very crucial step in the preprocessing step because 

machine learning models tend to train faster on small-sized images. Also, resized images are easier 

for the model to deal with since they are in the same dimensions. Likewise, in both datasets, the 

data was split into two datasets, which are training and testing. The whole dataset was split into a 

90:10 ratio, which means 90 percent data take in train and 10 percent data take in the test. This led 

the testing dataset to become 755 face images and the training dataset to become 6798 face images 

for Face Mask Detection Dataset. Likewise, the testing dataset became 207 face images, and the 

training dataset became 1872 face images for Face Mask Detector Dataset. Lastly, the dataset was 

shuffled to avoid any chance of overfitting and improving the machine learning model quality and 

predictive performance. Figure 23 shows a code example of applying a 90:10 ratio to split the Face 

Mask Detection Dataset. 

 

Figure 23: Example of Splitting Data by 90:10 Ratio 
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CHAPTER 6  

METHODOLOGY AND EXPERIMENTAL SETUP 

6.1 Supervised Learning 

Since supervised learning is the best and most common technique of machine learning 

nowadays, in this paper, supervised learning techniques were used to achieve the best performance 

results. Supervised machine learning algorithms learn by example. The term supervised learning 

comes from the concept of training the dataset. The training dataset always consists of input 

images, which are also always combined with their proper outputs. During the training process, 

any patterns in the data which relate to the selected outputs will be examined by using the 

supervised learning algorithm. After training, a supervised learning algorithm will take in new 

unidentified inputs and will be able to identify the new inputs with their correct labels based on 

the preceding training data. The main purpose of a supervised learning model is to presume the 

correct label for newly presented input data. A supervised learning algorithm has a simple equation 

that can be seen in Equation 1. In this equation, Y is the predicted output and x is the input value. 

This function is used mainly to connect input features to their predicted output which is created by 

the model during the training process. 

𝑌 = 𝑓(𝑥) 

Equation 1: Supervised Learning Algorithm Equation 

6.2 Convolutional Neural Network 

Learning face features by using the Convolutional Neural Network (CNN) was the main 

applied technique in this study. To be able to learn face features from images, deep neural networks 

have to be applied. Therefore, a Convolutional Neural Network is a Deep Learning Algorithm, 

which concentrates on processing data, including images. Since images are represented as 


