
FACE MASK DETECTION SYSTEM USING DEEP LEARNING 

Doddi Sai Vasantha  

Department of Computer Science and Systems Engineering, Andhra University College of Engineering(A), 

Visakhapatnam, Andhra Pradesh 

Abstract a worldwide pandemic COVID: A dangerous disease pandemic broke out in 19 nations throughout the world. A face 

mask can help stop the airborne transmission of pathogenic germs and the spread of infection. A face mask detection system can tell if 

someone is donning a mask or not. The Haar-Cascade method is used for image detection. In combination with other modern 

algorithms, this classifier yields results with excellent identification rates over a range of expressions, effective feature selection, and 

few false positive features. Only 200 out of the 6000 features are used in the Haar feature-based cascade classifier method to obtain an 

85-95 percent recognition rate. During the global pandemic, we require mask detection as a special and public health care system. 

COVID-19 epidemic . Face mask and non-face mask images are used to train the model. 
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1 Introduction 

Since there is still no vaccination for Covid-19, the world is 

still recuperating from the pandemic. Several nations have 

permitted a small number of economic activities to resume 

once the number of new cases has declined in order to 

mitigate the economic impact of the pandemic. Covid-19 is 

now below a predetermined level. As these nations warily 

resume their economic activities in the new post-Covid-19 

context, worries regarding worker safety have emerged. 

 

To reduce the danger of infection, it is advised that people 

wear masks and maintain a distance of at least one metre 

between each other. A face mask recognition tool that can 

determine whether or not someone is wearing a mask has 

been created using deep learning, which has attracted a lot 

of interest in the field of object detection. This can be 

accomplished by analysing the categorization results and 

real-time streaming data from the Camera. Deep learning 

applications need a training data set. This dataset was 

used to train the model to carry out several tasks. 

Face mask detection has consequently grown to be both a 

crucial and challenging task. Face recognition without a 

mask is easier, but face recognition with one is more 

challenging because it is much harder to extract features 

from a masked face than from a normal face. The covered 

face lacks many facial features, including the chin, lips, 

and nose. Wearing a mask reduces the risk of coming into 

contact with an infected person, whether or not they are 

exhibiting symptoms, in the medical field. A great number 

of face masks can be found in two periods.. 
 

1) Face Recognition 

 

 2) Feature Extraction 

          The first stage is facial recognition, which entails 

detecting a person's face from a picture. The most common 

issue is detecting several masks and uncovered faces in an 

image. A typical object can be used to solve the problem. 

method of detection Face recognition as we've known it 

 There are algorithms in use. Adaptive Boost, Viola-Jones 

Algorithm HOG and Algorithm (Histogram of Gradient).  

 

In this case, the The method of detecting objects is  

categorised as multi-stage. single short detectors and 

detectors (SSD) Multi-stage detectors use a faster RCNN, 

while Single Stage Detectors use YOLO (You Only Look 

Once) and Single-Short Detection (SSD). Face mask 

detection is the subject of numerous studies here. Video 

analytic, picture semantic segmentation, from finger 

prints, DWT (Discreet Wavelet transform), and LBP are 

some of the approaches utilised for mask detection (Local 

Binary Pattern). All of these procedures are examined in 

order to determine whether or not a person is wearing a 

mask and to determine whether or not a person's face can 

be recognised. 

 

 2 Literature survey: 

In a Smart City Network, an Automated System to Limit 

COVID-19 Using Facial Mask Detection[1]: COVID-19, a 

pandemic caused by a novel coronavirus, has been 

spreading over the world for a long time. COVID-19 has 

had an impact on practically every aspect of development. 

The healthcare system is in a state of emergency. Wearing a 

mask is one of the many preventative steps adopted to 

minimise the spread of this disease. In this paper, we will 

look upon 

In a smart city network where all public places are 

monitored by Closed-Circuit Television (CCTV) cameras, 

we propose a technique to limit COVID-19 growth by 

identifying people who are not wearing any facial mask. 

When a person without a mask is spotted, the city network 

notifies the appropriate authority.. . A dataset of photos of 

people with and without masks acquired from diverse 

sources is used to train a deep learning architecture. For 

previously unreported test data, the trained architecture 

distinguished people with and without a facial mask with 

98.7% accuracy. Our research is intended to be effective in 

reducing the spread of this infectious disease in many areas 

throughout the world. 

Journal of Engineering Sciences Vol 13 Issue 08,2022,ISSN:0377-9254

www.jespublication.com Page 760



Face Recognition using a Masked Convolutional Neural 

Network[2]: In recent years, face recognition has become a 

popular and important technique. Face changes and the use 

of several masks make it far too difficult. Masking is 

another prevalent case in the real world when a person is 

uncooperative with equipment, such as in video 

surveillance. For these masks, current face recognition The 

quality of the work suffers. A large number of studies have 

been conducted on recognising faces in a variety of 

situations, such as shifting stance or light, degraded photos, 

and so on. Nonetheless, the challenges posed by masks are 

sometimes overlooked. The main focus of this research is 

on facial masks, specifically how to improve the recognition 

accuracy of various masked faces. A workable strategy has 

been developed, which involves detecting the facial regions 

first. A Multi-Task Cascaded Convolutional Neural 

Network was used to solve the obstructed face 

identification problem (MTCNN). The Google FaceNet 

embedding model is then used to extract facial traits. 

3 Implementation Study 

A Multi-Task Cascaded Convolutional Neural Network 

was used to solve the face detection challenge (MTCNN). 

The Google Face Net embedding model is then used to 

extract facial features.. This technique can train a dataset of 

both people wearing masks and those who aren't wearing 

masks. The system can anticipate whether or not the person 

is wearing the mask after training the model. 

 

3.1 Methodology Proposed: 

1. This system is capable to train the dataset of both persons 

wearing masks and without wearing masks.  

2. After training the model the system can predicting 

whether the person is wearing the mask or not. 

3. It also can access the webcam and predict the result. 

 

3.2 DEEP LEARNING 

✔ Deep learning is an artificial intelligence function that 

mimics the human brain's processing of data to detect 

objects, recognise speech, translate languages, and make 

judgments. 

'Deep learning' is a term that refers to AI can learn 

without the need for human intervention, using both 

organised and unlabeled data. 

Fig 1:- deep learning model 

 Face mask detection is done using Convolution Neural 

Networks, a Deep Learning approach (CNN). The 

connectivity pattern between neurons in convolutional 

networks is similar to the organisation of the visual cortex, 

which was inspired by biological processes. In comparison 

to other image classification methods, CNNs require very 

little pre-processing. CNN is a type of multilayer neural 

network that is applied to 2-dimensional arrays (typically 

pictures) and is based on spatially localised neural input. 

CNN For pattern recognition, create "patterns of patterns." 

Patches from previous layers are combined in each layer. 

Convolutional Networks are multistage topologies with 

numerous stages that can be trained. Enter a Each stage 

produces feature maps, which are collections of arrays. 

Each feature map on the output represents a single feature 

taken from all input locations. A filter bank layer, a non-

linearity layer, and a feature pooling layer make up each 

stage. A ConvNet is made up of one, two, or three of these 

three-layer stages, each followed by a classification module. 

Basic structure of CNN, where C1,C3 are convolution 

layers and S2,S4 are pooled/sampled layers. In a filter bank, 

a trainable filter (kernel) connects the input feature map to 

the output feature map. Convolutional layers perform a 

convolution on the input before forwarding the output to 

the next layer. The convolution simulates a single neuron's 

reaction to visual input. 

3.3 CONVOLUTIONAL LAYER 

It always comes first. It receives the image (a matrix of pixel 

values). Assume that the input matrix's reaction starts at the 

top left of the image. The software then chooses the smaller 

matrix there, which is referred to as a filter. The filter then 

generates convolution that moves over the input image. 

The filter's job is to multiply the original pixel values by its 

value. All of these multiplications are added together, 

yielding a single number. The filter moves because it only 

reads the image in the upper left corner. Additionally, one 

unit on the right performs a similar operation. A matrix is 

created after passing the filter through all points; however 

it is less than the input matrix. From a human standpoint, 

this operation is comparable to distinguishing visual 

boundaries and simple colors. However, in order to 

recognize the fish, the entire network is required. Several 

convolution layers will be blended with nonlinear and 

pooling layers in the network. The first layer to extract 

features from an input image is convolution. Small squares 

of input data are used in convolution. It's a mathematical 

procedure with two inputs: an image matrix and a filter or 

kernal. 

✔ An image matrix of dimension (h x w x d) 

✔ A filter (fh x fw x d) 

✔ Outputs a volume dimension (h-fh+1) x (w-fw+1) x1. 

 

Consider a 5 x 5 whose image pixel values are 0, 1 and filter 

matrix 3 x 3 as shown in below 
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Convolution with a filter example 

 

Then the convolution of 5 x 5 image matrix multiplies with 

3 x 3 filter matrix which is called “Feature Map” as output 

shown in below 

 

 
Fig 2:- Output of Convolution layer 

 

3.4 THE NON-LINEAR LAYER: 

 

After each convolution process, it is adder. It features an 

activation function that provides a non linear property; 

without this trait, a network would be insufficiently intense 

and unable to simulate the response variable. 

3.5 THE POOLING LAYER: 

 

It moves in the same direction as the nonlinear layer. It 

works with the image's width and height, performing a 

down sampling procedure on them. As a result, the size of 

the image is lowered. This means that if some features were 

already recognised during the previous convolution 

operation, a detailed image is no longer required for further 

processing and is reduced into smaller images.. 

 

 

Fig 3:- Max Pooling Layer 

 

 
 

Fig 4 Overall structure of CNN 

 

3.6 FULLY CONNECTED LAYER: 

 

It's important to attach a completely linked layer after 

completing the succession of convolution, non-linear, and 

pooling layers. This layer receives the convolution 

network's output data. When a completely connected layer 

is attached to the network's end, it produces an N-

dimensional vector, where Ni is the number of classes from 

which the model chooses the needed class. 

 

3. 7 Mobiv2 MODEL 

 

1. The Tensorflow framework and the Opencv library 

were used to create this CNN model, which is widely 

utilised in real-time applications.. 

 

2. This concept can also be used to create a full-

fledged software that scans everyone entering a public 

meeting. 

 

3. 8 LAYERS IN   Mobiv2 MODEL 

 

Conv2D MaxPooling2D Flatten () Dropout 

Dense 

 

 

1. Conv2D Layer: 

Fig 4:- 2d layer model 
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It has 100 filters and the activation function used is the 

‘ReLu’. The ReLu function stands for Rectified Linear Unit 

which will output the input directly if it is positive, 

otherwise it will output zero. 

 

2. MaxPooling2D: 

It is used with pool size or filter size of 2*2. 

 

3. Flatten () Layer: 

It is used to flatten all the layers into a single 1D layer. 

 

4. Dropout Layer: 

It is used to prevent the model from overfitting. 

 

5. Dense Layer: 

The activation function here is softmax which will output a 

vector with two probability distribution 

values. 

 

  

 
 

Fig 5 :- PROPOSED SYSTEM ARCHITECTURE 

 

4 Implementation steps  

● Data Visualization.  

● Data Augmentation.  

● Splitting the data. 

● Labeling the Information.  

● Importing the Face detection. 

● Detecting the Faces with and without Masks. 

4.1 Data Visualization 

 

Let's start by visualizing the total number of photographs 

in both categories in our dataset. We can observe that the 

‘yes' class has 690 photographs while the ‘no' class has 686 

photos. 

4.2 Data Augmentation 

In the next step, we augment our dataset to include a 

greater number of images for our training. In this step of 

data augmentation, we rotate and flip each of the images in 

our dataset. 

4.3 Splitting the data 

In this step, we split our data into the training set which 

will contain the images on which the CNN model will be 

trained and the test set with the images on which our 

model will be tested. 

4.4 Building the Model 

In the next step, we build our Sequential CNN model with 

various layers such as Conv2D, MaxPooling2D, Flatten, 

Dropout and Dense. 

 

 
Fig 6:_ Pre-Training the CNN model 

 

After building our model, let us create the ‘train_generator’ 
and ‘validation_generator’ to fit them to our model in the 

next step. 

 

4.5 Training the CNN model 

This step is the main step where we fit our images in the 

training set and the test set to our Sequential model we 

built using keras library. I have trained the model for 30 

epochs (iterations). However, we can train for more 

number of epochs to attain higher accuracy lest there occurs 

over-fitting. 
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4.6 Labeling the Information 

After building the model, we label two probabilities for our 

results. [‘0’ as ‘without_mask’ and ‘1’ as ‘with_mask’]. I am 

also setting the boundary rectangle color using the RGB 

values. 

  

 

4.7 Importing the Face detection Program 

 

After this, we intend to use it to detect if we are wearing a 

face mask using our PC’s webcam. For this, first, we need 

to implement face detection. In this, I am using the Haar 

Feature-based Cascade Classifiers for detecting the features 

of the face. 

 

4.8 Detecting the Faces with and without Masks 

 

In the last step, we use the OpenCV library to run an 

infinite loop to use our web camera in which we detect the 

face using the Cascade Classifier. 

 

5 Experiential Results 

 

 

5. 1 INPUT AND OUTPUT  DATASET 

 

https://github.com/prajnasb/observations/tree/master/exper

iements/data 

 

 
 

Fig 7: - figure with mask detected   

 

 

 

5.2 REAL TIME INPUT 

 
 

Fig 9 REAL TIME output detected as no mask 

 

 
 

Fig 10 n REAL TIME output detected as with mask 

 

6 CONCLUSION AND FUTURE ENHANCEMENT 

 

The recognition accuracy of Jingdong exceeds 99 percent. 

The MFDD, RMFRD, and SMFRD datasets, as well as a 

cutting-edge algorithm based on them, were developed by 

us. In scenarios such as community access, campus 

governance, and enterprise resumption, the algorithm will 

provide contactless facial authentication. Our research has 

strengthened the scientific and technological capabilities of 

the planet. 
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