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Abstract 

Corona virus is a serious pandemic disease.It spreads in person to person through airborne transmission. One of the serious 
ways to control spreading of this disease is to   avoid close contact with persons and by wearing face mask. Our project Face mask 
detection application   detect whether the person is wearing mask or not by using Deep learning technique. It is based 
onTensorflow/keras, openCV and computer vision concepts. It detects the face mask in static image and also real time video stream by 
webcam. Our application uses the (jupyternotebook) to run the code and attained the maximum accuracy of 98% after training the 
dataset. 
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Introduction 

Since the declaration of pandemic disease COVID-19 virus by world health organisation (WHO) in the study of [3] and [5].  
It affects the persons respiratory system According WHO around 50 million peoples are affected by the virus. More precaution steps 
have taken by the government to reduce the spread of virus. Still now there is no vaccine or treatment available other than isolating the 
affected people for 14 days. All the countries are mainly depending on the implemented interventions by the authorities for social 
distancing, sanitization and wearing the face mask in public places[2].To avoid spreading of virus the government has announced a 
lockdown for certain days. Now the normal situation has been implemented so the government has instructed the people to wear mask 
while they are in public places because majority of the positive cases are found in crowded areas. The manual observation to identify 
whether the person is wearing face mask is difficult. For this an AI system developed and integrated with security cameras in paris 
metro station[1]. Face mask detection can be used by the NSO. 

 
The main of this project is to develop a deep learning model to monitor the people public places. Our proposed system uses 

the opencv library,tensorflow, keras, RMFD(Real world Masked face datasets. Initially it classifies and train dataset and provide the 
accuracy then opencv library are used to identify the faces in video or image and also it gives a warning sound when a person doesn’t 
wear a mask.  

 
Literature Survey 

Literature survey is essential in understanding the techniques used in the other papers. Over the certain time period deep 
learning has evolved widely towards object recognition in various domains[8]. In general, the face recognition model is developed but 
it detects the person who does not wear the face mask. 

 
[1] In this paper the COVID19 detection from x ray images are developed by using the DeTraC model.Christian et al. [3] 

have proposed  the  inception network is used to obtain the better accuracy  for segmentation and image classification. One of the 
prominent ways to reduce the cost is achieved by the usage of inception model because in convolution network the larger spatial filters 
tend to high computational cost. 

 
 Li et al [8] proposed a YOLOv3 for detecting face. It is based on deep learning architecture named darknet-19. Evaluation are 
performed on the FDDB database.Rodriguez et al. [9] proposed a surgical  face mask detection in operation room . It provides the 
alarm sound when the person does not wear the mask.Javed et al.[10] proposed a MGRAN which removes objects like microphones in 
the facial  images and by using the generative adversarial network it reconstructs the removed regions. 
 

MD sabbirEjaz et al [11] proposed Principal component analysis (PCA) algorithm to detect mask and unmasked image 
identification and its accuracy is decreased with a mask than without a mask.Chowdary, G., et al. [12] proposed face mask detection 
using transfer learning of inception v3 using the Simulated masked face dataset(SMFD). Image augmentation techniques are used to 
increase the diversity of the training data. 

 



 

  

 
Cover Page 

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2021); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:5(1), May:2021 

Online Copy of Article Publication Available: www.ijmer.in 
Digital certificate of publication:http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

DOI: http://ijmer.in.doi./2021/10.05.51 
Scopus Review ID: A2B96D3ACF3FEA2A 

Article Received: 10th May- Publication Date:30th May 2021 

 

 
129 

 

Methodology 
Fig 1. shows the develop a model. To develop a model these six steps have to be undergone. 1. Dataset collection, 2. Data 

Preprocessing, 3. Split data, 4. Building the model, 5. Testing model, 6. Implementing model Methodology: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1. Steps in building the model Data collection 
 

In this model Real Mask Face dataset (RMFD) is used. It consists of   4095 images that consists of 2165 with mask images 
and 1930 without _mask images. For dataset training images are taken from both the categories. 75% of dataset are used for training 
and 25% of dataset for testing  

 
Pre processing  

Before testing the dataset data preprocess has to be done. It involves four steps. First, size of the image is to be resized, after 
that convert the images into array, MobileNetv2 is used as a input for preprocessing and finally hot encoding is done on labels.Due to 
the effectiveness of training model the resizing of image is very difficult in computer vision. Here the original image is resized into 
224 x 224 pixels. 

 
Next,all the dataset images are processed into array by using loop function. Then the images will be used to preprocess using 

MobileNetv2. 
 
Finally hot encoding on labels is performed because most of the machine learning algorithm cannot perform directly on the 

data labelling. To understand the algorithm the labelled data is to be transformed into numerical data. 
 

Split the data 
After preprocessing, the data are split into training and testing data. It contains 75 percent train data and 25 percent test data. 

Each batch is containing both of with-mask and without-mask images. 
 

Model building 
The next phase is model building. it has six steps. Firstly, the training image is to be constructed for augmentation process, 

then the base model with MobileNetv2 algorithm, adding some model parameter, compile the model, train the model, and finally for 
future prediction process the model saved. 

Collect data 

Pre processing 

Split data 

Building model 

Testing model 

Implement model 



 

  

 
Cover Page 

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2021); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:5(1), May:2021 

Online Copy of Article Publication Available: www.ijmer.in 
Digital certificate of publication:http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

DOI: http://ijmer.in.doi./2021/10.05.51 
Scopus Review ID: A2B96D3ACF3FEA2A 

Article Received: 10th May- Publication Date:30th May 2021 

 

 
130 

 

Testing the model 
These are steps in testing the model to make that the model can predict well. In the first the prediction is done on the testing 

data. Here 20 iterations are used to check the loss and accuracy. 
 

 
Fig 2.  Dataset training 

 
From fig 2, we can able to see the change in accuracy, gradually the accuracy of the data gets increased from the second 

epoch and the loss is decreasing after it. If the accuracy of the data gets stable, there is no need for more iteration for increasing the 
accuracy of the model. 

 
Result Analysis 

There are several measures to obtain the performances of classification. Here, accuracy, precision, recall are considered. By 
using the false positive, false negative, true positive, true negative from confusion matrix these metrics are computed. “Accuracy is the 
total of true negative and true positive over the set of samples”. 

 
Precision is the true positive divided by the sum of the true positive and false positive 
Precision= TP/TP+FP 
Recall is the true positive divided by the sum of the true positive and false negative 
Recall= TP/TP+FN 

 Precision Recall F1-Score Support 
With _mask 0.97 1.00 0.98 433 
Without mask 0.99 0.97 0.98 386 
Accuracy   0.98 819 
Macro avg 0.98 0.98 0.98 819 
Weighted avg 0.98 0.98 0.98 819 

Table 1. Model evaluation 
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Fig 3: Graph of Training Loss and Accuracy 
Implementing the model 

The model is implemented in the video. By using face detection algorithm, the video read from frame to frame. Once the face 
gets detected it checks whether the person wear the mask or not. If the person doesn’t wear the mask it provides the beep sound. If a 
person wears the mask the beep sound will not occur. Along with that the video frame will also be labelled that the person is wearing 
mask or not along with the predictive percentage. 

 
 
 
 
 
 
 
 
 
 
 

 
Fig 4.  Results of predicted data (With_Mask)   

 
 
Fig 5. .  Results of predicted data (With_Mask) 

 
 

Fig 4.& 5. is the results of the predicted input data along with the accuracy . It also detects for  multiple face image in web 
camera. In fig 5. Whiling predicting the no mask it provides the warning sound until the mask is weared. 
 

 
Fig 6. Web application for detection on images 

 



 

  

 
Cover Page 

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2021); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:5(1), May:2021 

Online Copy of Article Publication Available: www.ijmer.in 
Digital certificate of publication:http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

DOI: http://ijmer.in.doi./2021/10.05.51 
Scopus Review ID: A2B96D3ACF3FEA2A 

Article Received: 10th May- Publication Date:30th May 2021 

 

 
132 

 

 
                                                                  Fig 7. Result for predicted input image 
Conclusion 

Due to the outbreak of covid19 many countries insisted to wear mask compulsory as a preventive step. Manual observation is 
not so face mask is detected by using automation system. This model proposed a machine learning technique and mobileNetV2 for 
face mask detection. After training and training the dataset, this model provides the percentage of people using face mask along with 
high accuracy and it also detects the multiple faces. And finally, web application is developed to detect the whether the person in the 
image wear mask or not using Streamlit. Finally, our proposed model performs better in dataset training time and accuracy. Our future 
work-based face mask detection in CCTV cameras. 
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