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COVID-19 

Measures 

INTRODUCTION  

 Novel coronavirus pneumonia outbreak (COVID-19) in Wuhan, December 2019. 

 Caused by SARS-CoV-2 virus. 

 Transmission through person-to-person contact and contaminated surfaces. 

 Vaccination 

 Wearing a mask (is most efficient) 

 ........ 



AIM  

Development of an efficient mask detection system using 

Faster-RCNN algorithm with ResNet-50 and FPN backbone 

network to detect the wearing of masks in public places and 

promote public health. 

Aim: 

Audience: 

 Public Health Departments and Government Agencies 

 Hospitals and Health Facilities 

 Transportation Sector 

 General Public 



BACKGROUND REVIEW  

Researcher Method Results Disadvantage 

Qin et al. [1] 
SRC-Net: Super Resolution 

(SR) network with MobileNetV2 
Accuracy 98.70% 

Small dataset, few features, 

slow detection speed 

Xu et al. [2] 

SSD-based algorithm combined 

with channel attention 

mechanism 

 Accuracy 90.2%, 

recall 86.5%, F1 score 

88.2%  

/ 

Amit et al. [3] 

Two-stage detector: RetinaFace 

detection with NASNetMobile 

classifier 

Accuracy 98.28%, 

recall 100%, F1 score 

99.13% 

High complexity, low video 

frame rate 

Madhura et al. 

[4] 
Facemasknet Accuracy 98.6% 

Small dataset, contains only 

35 images, may have regional 

bias 

     Loey et al. 

[5]  
YOLOv2 + ResNet-50 Average accuracy 81% 

ADAM optimizer outperforms 

SGDM Unable to recognize 

occluded faces in videos 



What is Faster-RCNN and Why i choose it  

 R-CNN and Fast R-CNN use selective search to generate 

region suggestions. 

 

 Faster R-CNN introduces RPN to embed region suggestions 

into the network. 

 

 Faster R-CNN combines RPN and Fast R-CNN through a 

shared feature layer. 

 

 RPN is efficient, making Faster R-CNN an order of 

magnitude faster than Fast R-CNN. 



DATASETS 

Overview 

 A dataset containing three categories (mask, no mask, false mask) was constructed, totaling 

3954 images. 

 The images were mainly derived from the Masked Face-Net dataset [6]. 

 The dataset is diverse, covering different races, ages, genders, and lighting conditions. 



DATASETS 

 Pascal VOC format was used  

 Labeled image data using labelImg 

 mask contains 1856 samples, no mask contains 

1204 samples, false mask contains 1653 samples. 



DATASETS 

I divided the datasets by the 8:1:1 ratio 

 Flipped the image horizontally with a probability of 50%. 

 Randomize the color properties of an image 



MODEL ARCHITECTURE  

In this project, FPN and ResNet50 

are used as the backbone network 

of Faster R-CNN. 



MODEL ARCHITECTURE  

① Faster R-CNN extracts features using 

ResNet50+FPN 

② RPN generates anchors, computes target probability 

and positional adjustment (NMS’s) 

③ Filtered region proposals and feature maps enter 

ROI pooling layer 

④ ROI pooling layer through FCL classification and 

edge adjustment 

⑤ Final labeling of object location 



EXPERIEMNT 

Initial Parameter Settings 



RESULTS TP and FP 

LAMR 

Training Results 



RESULTS 

Training Results 
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Training Results 
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RESULTS 

Final Parameters Setting 



RESULTS 



RESULTS 

Eigen CAM 

Ablation CAM 



RESULTS 

Low video frame 



CONCLUSION 

Future Work 
 Utilizing GANs to generate diverse training data  

 Collect more mask images from real scenes 

 Introduce attention mechanism  

 

Limitation 
 Model training is resource intensive. 

 The dataset categories are not balanced. 

 Mis-wearing mask images are mostly PS processed. 
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