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Research on recognition technology of mask wearing based on deep learning
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[ Abstract] Wearing a mask in public is an important means to prevent the new coronavirus infection. When necessary, everyone
should wear a mask to protect themselves. In the public where the crowd is relatively concentrated, there will inevitably be occlusion
and interference between each other, which is a complex interference identification problem in a small area. Using a single
convolutional neural network to identify people wearing masks may lead to insufficient focus when extracting key feature
information, and the extracted features are inadequate. Therefore, this paper proposes a mask recognition method based on two-—
channel convolutional neural network. On the basis of the convolutional neural network, two input channels are used to extract
features from the eyes and the area below the eyes. After that, the decision level fusion method is adopted to make voting decision
based on the recognition results of two channels and the final recognition results are obtained. The obtained average recognition
accuracy is 98.8%. The experimental results show that the method achieves good accuracy in mask wearing recognition.
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Fig. 1 Convolutional neural network model

() BRUZ, TErZ MR it R b, 4%
SRR 2 RN RRER — N EE RN, &
R 22 ) 2538 it FEAL T 46 AU A RS = IR X,
W/ T PSR SN T M ZS RTZ AR IR, R
ZRRIRIAIN R, AT LAl RESE ASIN 2 IR0 254 14

(2)WMALIZ o A s R 2 R LA I 2%
BRI ZR 1], A 205 6 BUZ A S 2B 47 ik
A, WA= T BUZ 5 Hh 0 R 3 DX e
IRB IR [ By 1 3 005 A R PR 5 5 ik A
JER)HAY,

AL Z TR EA SR ARt
e, e, e Rt A PR 10 1 X A A fie KA, A
IZAE T LI R DX BRr FiE 5 - 45t A ) i B A [X
SRFAE AP 2AE, VR oA i XS A A

LITPN
P A

FEHL
AL I

4
P A

(3) VI PRAL A5 T 28 I 28 v i T pR BRI 32
B, R 4 A AT DL AT R A 2R ek A, B
n, Sigmoid PR%L . Tanh PREUH Relu PRELEE BB IE4:
TR 22 ) 285 FH R 85T R Sigmoid BB Tanh
PR DB BEAR DR AR e P ) T, e A2 T T3 85
SO, Ty IR BETH R A )8, Relu PRI 12
FERERGSE , THEARX 19 2 I ]

1.2 HiERSRMERLE

pokrot N EIbIZ PN/ [N AR RTESE TN
J5 ¥R R [ N 40 R B 1 B8 g Pl A A A A 780 ) i
A HEFT VR A R EIRCE 8 B4R R
G — KRS A FIUAL B, A5 G DR/ INARE 5 A BR P 28 I 26 A5
AU o X g oK R BUIR SRR A R ARE .
IR 2 fros, B 2 AP 25 AT A A
AT IR IR AT .

Facial mask<x,y>? Yes
Facial mask<x,y>? No
CNN

il P AR B 22 I 2% [ESC S ESAE S

HEATHRFIE 4R

2 AREERWEMEER

Fig. 2 Two—channel convolutional neural network model
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Tab. 1 Proportion factor of Region of Interest related to the eyes
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Tab. 2 Proportion factor of Region of Interest related to the mask
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Fig. 3 Distribution of experimental data sets
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Fig. 4 Comparison of images before and after preprocessing
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Fig. 5 Original images and the corresponding images of the eye area and mask area
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Tab. 3 Results of ¢, model in the training set
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Tab. 4 Results of c, model in the training set
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Tab. 5 Recognition accuracy of improved convolutional neural
network model
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Tab. 6 Recognition accuracy of improved convolutional neural

network model in different environments
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