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ABSTRACT 

Coronavirus Disease (COVID-19) is a new virus variant that emerged in 2019. The World Health Organization (WHO) 

states that 394,381,395 people have been infected with COVID-19, and 5,735,178 have died. This epidemic has been found in 

Indonesia since March 2020. New cases in Indonesia are still increasing every day as a whole. The Government as a policy 

has imposed a policy on anyone who will be required to wear a mask and also carry out physical distancing so that they can 

work without the maker being exposed to the virus. In the midst of a pandemic, the use of masks has increased to prevent 

transmission. Various types of masks are easy to find, but not all masks are recommended to avoid transmission. Among them 

are the N-95 masks, which are recommended to prevent transmission. This application uses the haar cascade and naive bayes 

methods. The pycharm edition 2021.2 tools and python 3.8 are the detection systems used in this mask. The haar cascade 

method is also used in detecting objects with masks or not and naive Bayes, which is used as an accuracy calculation. This 

study uses a dataset of 1092, which is divided into 192 positive images and 900 negative images. Accuracy results using the 

haar cascade method are 100% more accurate, while the nave Bayes method is 76.6% less accurate. 
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I. INTRODUCTION 

n December 2019, the acutely attention-grabbing appearance of COVID-19 took the world by storm. The out-

break was caused by a coronavirus with the name severe acute respiratory syndrome coronavirus two, abbrevi-

ated as SARS CoV-21 [1]. The first discovery in Wuhan, China, COVID-19 spread very quickly throughout 

the world [2]. As of June 17, 2020, the World Health Organization (WHO) recorded that this virus had infected 

around 8,061,550 people, and 440,290 people had lost their lives [3]. This virus was discovered in Indonesia in 

March 2020. Almost all areas created, such as office areas, markets, and schools, are always carried out by the task 

force to check everyone whether the individual is wearing a mask or not [4]. The total number of new cases in 

Indonesia continues to increase every day. As a policy maker, the Government has implemented regulations for 

anyone who wants to do it is mandatory to wear a mask and maintain physical distance so that everyone can travel 

from home or work without worrying about exposure to this virus. It is hoped that this application can be obeyed 

by every community by always wearing a mask. There are several aspects that affect compliance with this in soci-

ety, namely aspects of knowledge, motivation, perception, and belief in efforts to control and prevent disease, 

environmental variables, quality of health instructions, and the ability to achieve access to existing sources [5]. in 

breathing and the most fatal, namely death is the result of exposure to this virus [6]. This virus can be transmitted 

through droplets when sneezing, coughing, or saliva that comes out of the human mouth. Therefore, using masks 

and physical distancing must be done in all aspects of life. Avoiding direct contact or keeping a distance, and 

wearing a mask are ways to avoid being exposed to this virus. Several aspects affect the level of community com-

pliance, such as knowledge, motivation, perception, and belief in disease control and prevention efforts, environ-

mental variables, quality of health instructions, and the ability to access existing sources [7]. When an individual 

or group wants to comply with a health analysis, but there are factors that inhibit the desire to comply with advice 

about the health of medical personnel, it is an act of non-compliance [8]. Non-compliance is also the same as the 

behaviour of an individual or group to comply with health advice or a therapeutic plan agreed upon between the 

individual or group and medical professionals [9]. Research on object detection is often used in robotics, medicine, 

surveillance, autonomous vehicles, and autonomous driving [10][11][12]. Mask detection can be done by many 

methods, such as Single Shot Detector, Eigenface, Local Binary Pattern (LBP), Haar-Cascade, Haar-Like Feature, 

and so on [13]. The Haar Cascade Viola-Jones method is the oldest method and is claimed to still have relevance 

for detecting faces accurately [14]. Another face detection method uses the Dlib Convolutional Neural Network 

and is considered quite sharp [15]. This method has been tested on face detection with barriers in the form of 

sunglasses, scarves, breathing apparatus, hats, and masks [16]. The haar cascade classifier is derived from the 

combination of black pixels and white pixels that form a box [17]. Efforts to prevent the spread of the above-
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uncontrolled virus, so a study was created to detect the use of masks using the haar cascade and nave Bayes meth-

ods. The mask detection is carried out using the pycharm edition 2021 and python 3.8 tools. The system uses several 

libraries by upgrading pip such as NumPy, cv2, and OpenCV contrib python. Python is also used as a scripting 

language, as is generally dynamic programming [18]. 

 

 

This study uses the haar cascade algorithm, a machine learning model used as the basis for object detection appli-

cations in an image or video using OpenCV [19]. The data used is taken from the Kaggle dataset. The data in this 

study is a comparison between people who wear masks and those who do not. Objects that use the dataset go 

through a training process which is then detected by the algorithm to find out whether the person is wearing a mask 

or not. 

II. METHODOLOGY 

The main step carried out in the research of the mask detection system using the Haar cascade, and Naive Bayes 

methods is to carry out a literature study carried out to analyze and find the right system to be applied as well as to 

carry out the objectives of the research and solve existing problems. Figure 1. shows a simple process in the detec-

tion system, from image acquisition using the camera, then the image being processed and producing output. 

 

 

 

 

 

 

 

 

 
Figure 1. Mask Image Processing Flow 

 

Classification is a data analysis task that is formed on a model (classifier) in order to formulate an object to a 

category or class that has been described previously [20]. There are two steps in the classification process. The first 

stage is training, in which the classification algorithm creates a classifier model by analyzing or studying a number 

of training data. The second stage is testing; here, the classifier model that has been formed will be used to classify 

the test data. The following is Figure 2. Explanation of the classification modelling framework. 

 

 

 

 

 

 

 

 

 

 

Figure 2. Classification modelling framework 

 

Figure 2 shows the training data (X, Y), which is the model design data. In this case, the model is used as a class 

prediction from the test data (X, Y), so class Y is obtained. The model that has been built during training is used to 

predict new and unknown data labels. 

The design of the mask detection analysis system using the haar cascade and Naive Bayes methods. The Haar 

algorithm utilizes statistical methods in the face detection process. Haar-like features are used when detecting ob-

jects in a digital image. Initially, image processing was carried out by observing the RGB value for each pixel, 

unfortunately, this method was found to be ineffective. Then, Viola and Jones did a development that led to the 

creation of the Haar-Like feature. The Haar-Like feature processes images in the form of boxes, which in a box 

consists of a number of pixels, each square which is then processed and looks for differentiating values that indicate 



Riadi, Fadlil, and Putra - Mask Detection Analysis Using Haar Cascade and Naïve Bayes 
 
 

107 

 

dark areas and bright areas [21]. These values will then be the basis for image processing [22]. The flow in detecting 

faces using Haar Cascade is shown in Figure 3. 

 

 

 

 

 

 

 

 

 

Figure 3. Face detection flow using Haar Cascade 

By using datasets in the system, the data are trained on the tools pycharm edition 2021.3 and python 3.8. Pycharm 

is an Integrated Development Environment (IDE) that focuses on developing projects using the Python programing 

language. Pycharm was developed by JetBrains; Pycharm is a cross-platform IDE, meaning that it can run on 

various information systems such as Windows, Linux, and Mac [23]. 

 

2.1 Data Test 

Testing training data using images is divided into 2 types of images, namely: 

1. Positive data depicted people wearing masks as many as 192 images of masks. 

2. Negative data depicted people not wearing masks as many as 900 images without masks. 

 

2.2 Pre-Processing 

A grayscale image is a collection of pixels containing two colours, black and white. The colour black has a value 

(range) from 0 (black) to 255 (white). Converting an RGB image to grayscale can divide the total value in pixels 

divided by 3. The grayscale image and equation can be seen in Figure 4. 

 

𝐺𝑟𝑎𝑦 = (𝑅 + 𝐺 + 𝐵) ÷ 1                        (1) 

Is known : 

R = Red (Red) 

G = Green (Green) 

B = Blue (Blue) 

 

2.3 ROI Mask 

A region of Interest is created to mark the area on the face that uses a mask. In the design, the author describes a 

blue rectangle that has a thickness of 2 and a blue line, as shown in Figure 4. 
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Figure 4. Region of Interest marking the mask area on the face 

 

2.4 Naive Bayes 

This system is also added with the Naive Bayes classification method (2). This method is a statistical classification 

that can be used as a predictor of the possibility of something in the future. This method is based on Bayes' theorem, 

which has an advantage in classifying classes similar to creating a decision tree. This method is considered capable 

of creating a higher accuracy and speed value when testing on more total datasets [24][25][26]. 

𝑃 (𝑋|𝐶) =  
𝑃 (𝑋|𝐶) 𝑃(𝐶)

𝑃 (𝑋)
                                     (2)   

Is known: 

X    = unkown class data  

C     = Hipotesis data x which is the more specific class  

P (C|X) = posterior probability  

P (C)  = prior probability  

P (X|C) = probability based on hypothesis condition 

P (X)  = probability c 
 

2.5 Confusion Matrix 

Comparison of original data and predicted data, consisting of True Positive, True Negative, False Positive, and 

False Negative. Data is declared TP when the original data and predictive data are positive. TN if the predicted 

data and the original data are negative. FP if the predicted data is negative and the original data is positive. FN if 

the predicted data is positive and the original data is negative. Accuracy parameters in equation (3) are obtained in 

the Confusion Matrix. 

TABLE 1 

CONFUSION MATRIX 

 

 

 

 

𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
𝑇𝑃+𝑇𝑁

𝑇𝑃+𝑇𝑁+𝐹𝑃+𝐹𝑁
                                    (3) 

 

2.6 Application Flowchart 

The system analysis is shown in Figure 5. The system starts by entering an image in the form of an image or 

webcam video then the image is converted from an RGB image to a grayscale. Feature extraction processes and 

produces image output, and then the process again detects the presence of a mask; when the mask is found, the 

ROI will mark the part of the face that uses the mask with ROI. The ROI process is completed if the mask is 

detected, or the process is completed if the face does not detect the mask image. 
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Figure 5. Flowchart of the process on the system 

2.8 Tools and Materials 

The equipment used is an Acer Inside E14 laptop, a Xiaomi Pocophone F1 smartphone camera and a USB con-

nector. Supporting tools for this system are pycharm edition 2021 as well as python 3.8. The mask detection anal-

ysis tool using the Haar Cascade and Naive Bayes methods can be seen in Table 1. 

TABLE 2 

EQUIIPMENT & TOOLS 

 

 

 

 

 

III. RESULT AND DISCUSSION 

The author of this study uses a set of datasets which are divided into two positive and negative variables. Positive 

is a collection of photos with masks and negatives without masks. The dataset is obtained from the Kaggle dataset. 

Two methods were also used in this study Haar Cascade and Naive Bayes. The datasets are shown in Figures 6 and 

7. The number of datasets for testing and training and respondents. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

No. Equipment & Tool  Description 

1. Laptop Acer Inspire Windows 10, 64 Bit, 6 GB RAM 

2. Xiaomi Pocophone F1 108 MP camera 

3. PyCharm Community edition 2022 Tools Coding 

4. Python 3.8 module docs 8 Interpreter  

5. 3 jenis masker Blue, White, Black 
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Figure 6. Positive dataset set using masks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 7. A collection of negative datasets that do not use masks 

 

 

This study was conducted to classify face recognition using masks as well as faces that do not use masks with the 

code "CascadeClassifier". In path code = 'myhaar.xml', this stage is the process of reading the image after the image 

is done with training data to recognize and enter the image from the camera or an image extraction can be equated 

to the image in the dataset using the haar cascade algorithm that has gone through the training process. The source 

code for calling the dataset is shown in Figure 8. 

 

 

 

 

 
Figure 8. Data Path dataset 

 

3.1 System Test 

First, a normal test of the source code in python with a laptop webcam is carried out in real-time. Figure 9 shows 

the image results after processing in the system, showing that the system works by marking the face with the mask.  
 

 

 

 

 

 

 

 

 

 

 

 
Figure 9. Image result system 

 

3.2 Comparison of System Testing 

The system will be compared with two different classification methods, namely Cascade and Naïve Bayes. The test 

data were prepared with 23 training data for Naïve Bayes, 15 for Haar Cascade and three lighting conditions bright 

(1300 Lux), normal (400 Lux), and dark (50 Lux). Tables 3 and 5 are the results of system testing using 2 methods. 

No. Mask Color Lighting Conditions Lux Result 

1. White Bright 1300 Detected 

2. White Normal 400 Detected 

3. White Dark 50 Not Detected 

4. Blue Bright 1300 Detected 

5. Blue Normal 400 Detected 

6. Blue Dark 50 Not Detected 

7. Black Bright 1300 Detected 
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TABLE 3 

TESTING WITH THE CASCADE METHOD 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
TABLE 4 

CASCADE METHOD CONFUSION MATRIX 
 

 

 

 

 

 

 

The confusion matrix in Table 4 shows the TP of the Cascade classification model of 10 and the TN of 5 with an 

accuracy of 100% with equation (5). 
 

 

𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
10 +5

10+5+0+0
                                   (4) 

 
15

15
×100 =100 %                                       (5) 

 
TABLE 5 

TESTING WITH NAÏVE BAYES METHOD 

8. Black Normal 400 Detected 

No. Mask Color  Lighting Conditions Lux Result 

9. Black Dark 50 Not Detected 

10. Light Green Bright 1300 Detected 

11. Light Green Normal 400 Detected 

12. Light Green Dark 50 Not Detected 

13. Red Bright 1300 Detected 

14. Red Normal 400 Detected 

15. Red Dark 50 Not Detected 

Actual 

 Prediction 

 P N 

P 10 5 

N 0 0 

No. Mask Color  Lighting Conditions Lux Result 

1. White Bright 1300 Detected 

2. White Normal 400 Detected 

3. White Dark 50 Not Detected 

4. Light Green Bright 1300 Detected 

5. Blue Normal 400 Detected 

6. Blue Dark 50 Not Detected 

7. Black Bright 1300 Detected 

8. Black Normal 400 Detected 

9. Green Dark 50 Not Detected 

10. Black Normal 1300 Not Detected 

11. Light Green Normal 400 Detected 

12. Light Blue Normal 50 Detected 

13. Red Normal 400 Not Detected 

14. Blue Bright 1300 Not Detected 

15. Dark Blue Dark 50 Detected 

16. Red Bright 1300 Not Detected 

17. Black Dark 50 Not Detected 

18. Red Dark 50 Not Detected 

19. Light Green Dark 50 Detected 

20. Black Dark 50 Not Detected 
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TABLE 6 

NAÏVE BAYES METHOD CONFUSION MATRIX  
 

 

 

 

 

 

 

The confusion matrix in Table 2 shows that the TP of the nave Bayes classification model is 11, the TN is 12, and the FP is 7. 

The accuracy obtained is 76.6% with equation 7. 

 

𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
11 +12

11+12+7+0
                                     (6) 

 
23

30
×100 =76,6 %                                         (7) 

 

IV. CONCLUSION 

Analysis of mask detection using the haar cascade and nave Bayes methods results that the haar cascade classifier 

method can work superior in terms of accuracy compared to the nave Bayes method. The system can recognize 

whether a person is using a mask or not by marking facial objects with Region of Interest. The system cannot work 

properly when the light intensity is in dark conditions. The position of the object, the distance of the object, and 

the background also affect the level of effectiveness of the system. This study obtained the results of the accuracy 

of the haar cascade classifier method of 100% and the nave Bayes method of 76.6%. For further research, it is 

expected to add sample data and use different methods such as the Histogram of Oriented Gradient or use a deep 

learning system. 
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