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Abstract 

The most powerful and modern face recognition techniques are using deep learning methods that have 

provided impressive performance. The outbreak of COVID-19 pneumonia has spread worldwide, and people have 

begun to wear a face mask to prevent the spread of the virus, which has led existing face recognition methods to 

fail to identify people. Mainly, it pushes masked face recognition has become one of the most challenging 

problems in the face recognition domain. However, deep learning methods require numerous data samples, and it 

is challenging to find benchmarks of masked face datasets available to the public. In this work, we develop a new 

simulated masked face dataset that we can use for masked face recognition tasks. To evaluate the usability of the 

proposed dataset, we also retrained the dataset with ArcFace based system, which is one the most popular state-of-

the-art face recognition methods. 
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1. Introduction 

People’s daily lives have changed dramatically during the 

COVID-19 epidemic outbreak. COVID- 19 can be spread 

through contact with infected people during a conversation, 

coughing, sneezing, or touching infected objects. To protect 

from virus infection, people follow the guidelines by 

maintaining social distance and wearing a protective face 

mask regularly. However, following these instructions have 

affected the security systems that rely on human facial 

recognition [5]. 

Many researchers are studying human facial recognition 

techniques, and there are many well-known face recognition 

methods based on deep learning [1-4] that have achieved 

superior accuracy. These deep learning methods were 

required a tremendous amount of training dataset, and the 

system trained on such images learned to pay attention to all 

essential features on the human face. However, when 

applying these methods with a face mask, the system fails to 

identify people, making the system unusable. It is necessary 

to improve the existing approaches that depend on all facial 

features to verify identity in the case of an incomplete face. 

We try to address these challenges to make the face 

 
(Figure 1) Some samples of masked face dataset. (a) SMFRD [5],  

(b) MaskedTheFace [8], (c) Webface-OCC [10], (d) Ours. 

 

recognition systems reliable for masked faces. Hence, this 

paper proposes a new simulated masked face dataset that we 

can use for the masked face recognition problem domain. 

The main contributions of this work include: 

• Develop three types of masked face datasets, 

including AsianCeleb-Mask, VGGFace2-Mask, 

CasiaWebFace-Mask 

• Retrained proposed masked face dataset with face 

recognition based on the deep learning method 

ArcFace [3] to verify the usability of the dataset. 
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2. Masked Face Datasets 

Our work focuses on developing a new simulated masked 

face dataset and retrains it with the face recognition methods. 

As discussed, the masked face recognition task is one of the 

challenges facing the facial recognizing system. 

 

2.1 Datasets 

Many public face recognition datasets are available that 

provide possibilities to generate these existing datasets into 

masked face datasets. The proposed masked face datasets are 

shown as below:  

• AsianCeleb-Mask: This dataset contains Asian 

celebrities’ faces. Some parts of data samples are 

from related papers [5], and some of the other parts 

are crawled from the internet. 

• VGGFace2-Mask: This dataset is generated from 

the large-scale public face recognition dataset 

VGGFace2 [6] 

• CasiaWebFace-Mask: This dataset is generated 

from the large-scale public face recognition dataset 

CASIA-WebFace [7]. 

(Figure 2) Diagram of masked face dataset simulation 

 

2.2 Datasets Generation 

In this section, the process of dataset generation is 

described. As shown in Figure 2, the simulated masked face 

dataset is generated by many steps. We follow an existing 

research paper [8], which provided the open-source tool 

MaskTheFace to generate the masked face dataset. However, 

the masked face dataset generated by this tool is not well 

aligned, resized, and rotated, which makes it difficult for 

training. Therefore, we need to do more work integrating 

with that tool to produce an excellent and efficient dataset. 

The multi-task cascaded convolutional neural network 

(MTCNN) [9] is firstly used to detect faces from the raw 

images and obtain the image containing only face with five 

facial landmark key points: nose, right eye, left eye, right 

mouth, left mouth, and then we align and rotate the face 

image resize them to112 112 pixels. To overlay a mask on 

the face, only five key points which are generated by 

MTCNN is difficult to generate a more realistic masked-face 

dataset. Therefore, to obtain more detail in the face detection 

we use Dlib library to detect 68 key points of the face [11]. 

We need to calculate mask key point positions of the face and 

select the suitable mask template using the algorithm in [8]. 

Finally, we warp the mask according to the face angle. We 

also generated regular faces and only face mask datasets that 

correspond to masked face datasets for more varieties of 

research. 

 

<Table 1> Summarize all generated dataset 

Datasets Identities Images 

AsianCeleb-Mask 529 90,468 

VGGFace2-Mask 7,925 2,870,386 

CasiaWebFace-Mask 10,575 494,414 

 

 
(Figure 3) Samples of masked faces, and their corresponding 

regular faces, and only face masks. 

 

3. Experiment and Results 

3.1 Experimental Setups 

We implemented a deep learning network using Pytorch 

deep learning framework. The model training and testing 

were performed on Ubuntu version 21.04 with two Quadro 

RTX 6000 (24GB) GPUs. 

 

3.2 Training and Verification Datasets 

We select CasiaWebFace-Mask and combine it with its 

corresponding normal faces (no-mask) for the training 

dataset. This dataset contains 10,575 identities, with a total of 

494,414 images. So, after combination, the total training 

samples are double size. To evaluate LFW [12], CFP-FP [13], 

AgeBB-30 [14], and LFW-mask, CFP-FP-mask, and AgeDB-

30-mask [5] is used for verification testing. 

 

3.3 Face Recognition Systems 

As previously mentioned, to evaluate the effectiveness of 

the proposed simulated masked face dataset, we retain it with 

the existing face recognition ArcFace [3] system. ArcFace is 

convenient to implement, and it is also one of the most 

popular state-of-the-art systems. For the model training, we 

follow the original work by using ResNet50 [15] to extract 

images features and set the learning rate to 0.1, batch size to 

32, momentum to 0.9, and weight decay to 5e-4 with 50 

epochs.
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(Figure 4) Samples of simulated masked face dataset in our work. The first row shows regular faces, second and third rows are their 

corresponding masked face. (a) AsianCeleb-Mask, (b) VGGFace1-Mask, (c) CasiaWebFace-Mask. 

 
<Table 2> Summary of all experimental results of face verification 

on LFW, CFP-FP and AgeDB-30 with ArcFace [3]. 

Verification Datasets Accuracy % 

LFW [11] 99.11 

CFP-FP [12] 90.77 

AgeDB-30 [13] 92.25 

LFW-mask [5] 68.00 

CFP-FP-mask [5] 62.42 

AgeDB-30-mask [5] 61.30 

 

4. Conclusion 

The primary approach of this work, we develop a 

simulated masked face dataset to assist in handling masked 

face recognition challenges. Experimental results show that 

the accuracy of retrained with an effective facial recognition 

AcrFace system has yielded remarkable results. We highly 

expect that our proposed dataset is indeed helpful as a 

solution to masked face recognition research problems. 
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