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Abstract A typical method to stop the spread of respiratory infectious diseases, such as COVID-19 and
influenza, is to properly wear a mask to block droplets and isolate suspected cases of fever. On the other
hand, despite the mandatory wearing of masks, the virus can spread by people who are not wearing
them or wearing them incorrectly. The temperatures of all visitors were checked to find suspected cases;
it is expensive and uses considerable human resources. To solve these problems, this paper proposes
a monitoring system that blocks the spread of infectious diseases using artificial intelligence. The
proposed system is divided into a thermal imaging camera unit that shoots RGB/IR images and
pre-processes the images and a model unit that extracts the body temperature from the facial area in
the image collected through the Yolo model and determines whether to wear a mask. The information
of the person who is not wearing a mask properly and fever patients detected by the model unit is stored
in the server. A dashboard for monitoring was constructed based on this. The proposed technology of
this study achieved 98.88% accuracy, which is 2.49% higher than the Mask Wearing Detection System[1],
which has 96.39% accuracy in determining whether to wear a mask. Here, a new technique using K-Fold

and data augmentation was applied.
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Table 1. COVID-19 status by country as of Aug 2022

Country | Confirmed Cases |Total Fatalities| Fatality Rate
USA 94,348,507 1,060,755 1.1%
India 44,206,996 526,879 1.2%
France 34,144,969 152,910 0.4%
Brazil 34,096,935 680,852 2.0%
Korea 20,983,169 25,441 0.1%
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Fig. 1. Infection Transmission Blocking System
Diagram
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Fig. 2. Thermal Imaging Camera Part
(a) Tinker Board 2S (b) Flir One Pro
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Fig. 3. RGB/IR Image
(2) RGB Image (b) IR Image
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Fig. 4. Gender classification performance as measured
by the positive predictive value (PPV)
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Table 2. Primary collection data set name and quantity

Number of
Dataset
Images
Masked Korean face 1,058,000
MaskedFace-Net 133,783
Face Mask Detection 853
Medical Face Mask Detection Dataset 1,415
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Fig. 5. Class activation map visualization by class
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Table 3. Dataset refinement criteria

No Dataset refinement criteria

Labeling includes both mask and the flesh color of the
face

1

2 | Excluding unusual ornaments (gas masks, etc.)

3 | If the tip of the nose is visible, label it “Wrong_Mask”

4 | Except when 50% or more of the face is covered

5 | Except when the size of the face is less than 40x40px

Excluding 90° left and right, 30° at the top, and
exceeding 15° at the bottom

7 | Others establish labeling standards by majority vote
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Table 4. Yolo model training environment

System Type Spec
CPU AMD Ryzen 9 5950X
Server GPU NVIDIA GeForce RTX 3070 8GB
PC RAM DDR4-3200 16GB x2
OS Ubuntu 20.04 LTS
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Fig. 6. An Example of the AugMix method using
mask images
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Table 5. Accuracy improvement for each combination
of augmentation.

Augmentation Policy . Accuracy
improvement

] . 95.45%

Cutout(10%,3), Rotation(13%), (+0.71%)
Brightness(-50,50), Cutout(10%,3), 95.59%

Rotation(13%) (+ 0.85%)

. c 95.67%

Brightness(-50,50), Crop(-25,25), Hue(-16,16) “ 0.93%

Blur(10px), Crop(-25,25), Flips(Horizontal) (+961242§/00/)
Brightness(-50,50), Cutout(10%,3), 96.51%

Rotation(13%), Hue(-16,16) + 1.77%)
Crop(-25,25), Blur(10px), Noise(5%), 97.56

Rotation(13%) (+ 2.82%)
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Fig. 7. K-Fold Cross Validation

Table 6. New criteria of dataset refinement

No New criteria of dataset refinement

1 |Draw black box on face which is out of focus

2 |Draw black box on face smaller than 40x40px

Draw black box on face which is covered 30% or more
by other object

4 |Draw black box on face which is tilted more than 50 °
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Fig. 12. Result Visualization
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