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Abstract Coronavirus disease 2019 (COVID-19) was identified in December 2019 in China and has spread
globally, resulting in an ongoing pandemic. Because COVID-19 is spread mainly from person to person,
every person is required to wear a facemask in public. On the other hand, many people are still not
wearing facemasks despite official advice. This paper proposes a method to predict whether a human
subject is wearing a facemask or not. In the proposed method, two eye regions are detected, and the
mask region (i.e., face regions below two eyes) is predicted and extracted based on the two eye locations.
For more accurate extraction of the mask region, the facial region was aligned by rotating it such that
the line connecting the two eye centers was horizontal. The mask region extracted from the aligned face
was fed into a convolutional neural network (CNN), producing the classification result (with or without
a mask). The experimental result on 186 test images showed that the proposed method achieves a very
high accuracy of 98.4%.
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Fig. 1. Block diagram of proposed method.

Fig. 2. An example of face alignment. (a) Input
image. (b) Input image rotation based on
two eyes centers. (c) Determination of
aligned face region. (d) Cropped image of
the aligned face region.
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Fig. 3. Illustration of mask region extraction from an
aligned face region image.

Fig. 4. Images of aligned faces with masks (upper
row) and images of corresponding mask
regions (lower row).
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Fig. 5. Images of aligned faces without masks (upper
row) and images of corresponding mask
regions (lower row).
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Fig. 6. Convolutional neural network model used in
this paper.
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Fig. 7. Examples of input images in which the mask
regions are successfully extracted (see Fig. 8).
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Fig. 8. Examples of mask region images extracted
from the input images in Fig. 7.

Fig. 9. Examples of input images in which the mask
regions are not successfully extracted.
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