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Abstract

The epidemic is severe these days, masks have become an indispensable
preventive tool for everyone. Various agencies have begun to stipulate that masks must
be worn when entering and exiting specific places such as stations and department
stores. Some local governments have increased penalties to force people to wear masks.
For this reason, law enforcement officers or unit staff need to check whether they wear
masks. However, the lack of human resources or fatigue caused by negligence is easy
to appear in the current mask checkpoints. Therefore, to improve the efficiency of mask
inspection stations, this plan will use CNN convolutional neural networks to build a
real-time mask inspection module, so that after the camera lens detects a human face,

it can instantly indicate whether a mask is worn or not.

Keywords: mask, convolutional neural networks, real-time image recognition



.
1. #73

HAAREORET > G RGRETE S AALRAOBENR o LG e
RrEak B3 PR iBARF > A A F TR R sk L3

GAME e g Mpd BALG L o T R TR L P LT R

g

e

JE S B A o LA D o SR »‘F”KJF S S <
FREEOT AL R R AR L g o

ARFERER > 2 SWIH £ 740 ¢

# - ~5WIH

WHO |#i24 B v Ythstt R
WHAT | R £ Ffpfcr i

WHEN | Fefpes 8 izp 4] 4 A gt o § pF
WHERE | $ ¥ it i3 # # 58 4 chrk 3

WHY e B sk A B SR enfEingl 4

HOW | 1% CNN % f g5t & T 2 ifid

FOOBEREIRORERFERG T M AR e R g R BB
2. —b}lflewéﬁ

Pl Fpe et 2 A A RS ARRYEREY R
AR YA SRR S ¥ P 21 &84 CNN(é 7 R-CNN-FastR-CNN % )
2 YOLO - # 7 » &%} Optimizer #3384 » & * Adam #2c %k f i3 > FEF 7 12
#3141 = (Mohamed & Gunasekaran » 2020 ) °

CNN(*# ## 4 5 %8 Convolutional Neural Networks)— f&/F & & ¥ 0T ik
EFE2 o pps L8 3 FBROTHS- BEFSNEY 2 SFRE Y AP G
ARER R o B SRR T Y ;grj FEB~ 21 B2 150k AR B chd AR 7 B o
FHWAIERT &S EHK ML E Sk 2 T R & 2 B & (Girshick, Donahue,

Darrell, & Malik, 2014) -



3. 3

3.1 CNN 22 % 4

Flatten
Conv2D Conv2D Dense 50
200@3x3 100@3x3
100 — —
Dense 2
. . 1 | With Mask

=}
o —— i Without Mask
- H

B - ~ CNN #:3] % 4
*3+F ¢ % 9 CNN #5-4] 5 Sequential CNN model » & * Keras ¥ if = o
PR T E PR H Y S B R - R B BRAE
RGeS FRGD 3 RBRE &F AL £ S T 5D g

Yo WA § ¥ FF| Dense (72 A TT @G AL T F s o

a

"~ K,¥,w,h in faces:

np. !
result=model.predict(reshaped)

hap

label=np.argmax(result,a

_dict[label],
.rectangl X+ r_dict[label],-1)
.putText(img, lab (%, y-18),cv2.FONT_HERSHEY SIMPLEX,®.8,(2




Bl = ~ RS A A
4% OpenCV ¢ Cascade Classifier & ¥ » 33854381 £ » # # * OpenCV
¢ Video Capture B2 7 3f B~# iv R B i@ @il T2 F BBl ijdkcdy - 5
HAFBeTreEF > ¢RPER T D 2 HL A T RZPER TS

CNN freg vt g kg g 0 Y g2 * M@ hde V73 F

100

. P1 H With Mask \

| | Cascade | | oW o o o O ;—{ CNN
Classifier
°.* n v \ 4 P2 | Without Mask|

Bl = kR

RGBT EFEAT DRI TEEGEG > FF R R ARG RS

hEtRA B R o R d MR o

L &
AARRERET SRR - LG R b R Y ¥ - BT

cd IR T o R4senF R E 5 Github + 4 Prajna Bhandary #74% i » & ¢

|
_\@

i

R
Sk

BLE 480 % > m fefr Fenm P el 5 482 £ B e Tk

=1
\4

4
B RASF R E90% F1T e 10%R] * GURRE TR RFEE DT A KD

DU TR 920% 0 4 i AR TR B 0 18% -


https://www.linkedin.com/in/prajna-bhandary-0b03a416a/

100

o o vi: | @ @ |wr:i| @ @

001

B T TR LR

Bl A LR R PR (F AR R T SRS

*‘“‘}%

L kA S g

lﬁ*
I%
pr-
e
=+

EEE T RS DD TR et
%

/RS R L AN I Y T ER L ECE TSN
S & MR h— Bk ik 24bit SRGB 45 ¢ ok 4 1 5 001k 8 bit kA

S AT AR SOEE R g R



422 FHIBH
SRR R % RAST R 062 % 0 B AT R R

TS 3 B 4e 316 RIFH R S TR o e PF 0 3 4 Kaggle } ¢ Face Mask

Detection 744 & 825 58 » £ 2,102 £ T ki~ F BT E o BEHH 5

FAB > KR D i R -

WA ICE) A 200 A (8L
43 39 TR %
A EHCA LR R B AT £

2 - s RprEDE

Model A Model B
Conv 100 150
Dense 50 100
Activation ReLu ELU
Optimizer Adam Adagrad

BE AR T OUEIA B S kT 4

2 =~ JAlS

Model A Model B

Loss

— training loss
— validation loss

00 25 50 75 100 125 150 175

11



1.00
—— training accuracy — training accuracy
095 | — validation accuracy o5 | — validation accuracy
0.90 090
08s 085
< as0 < 080
075
ars
070
070
065
00 25 5.0 75 100 125 1.0 175 0.0 25 50 75 100 125 150 175
# epochs # epochs

d % ¥ &> 11 accuracy £ loss X—F] » Model B -3 ek 3#iE - @ Model B e

B 2 de T ] -

Output 5
{None,
{None,
None ,
{None,
(None,
(None,

flatten_1 (Flatten) (None,

dropout_1 (Dropout) {None,

e 1 (Dense (None,

Trainable params
Mon-trainable para

Bl - ~ Model B #-3] % 15 Bl

BB & PicR] (S 0 AT @ 2 model A 0 T HEFES TR R

TE W § R o d P EE R R L F R G e b T

w

%4 jejzi o 74 TMASK ;5 & & g 3’_ Pl d f2d2 i 7R TNO

MASK o - L b v EA%d JEiiehf g mT o § » kT prp #

12



DI R,

4.4 Fr e g s ik

% w ~ As-Is ¥7 To-Be 't fix %

As-Is To-Be
A4 TR i p
H_F FIPER R Sk H_ +
1 e E L } ﬁ

B AT @ g S T A TR U FRLT
RS PR RS §F HFIURP S 1 FREL ] T 0 ke
B F e WLEE S N1 (EREFR AR T 24 ] 7 B ¥

=
7 °

&

5. RHmBAREY

=

% CNN 4 g™ §racn|uf R F 5 e & - 5 & sl
TR A e R R R R R AR U A v § g d A
€3RI G NSNS v d BB R (5T REAPESN B

13



Byl TR o F P b A KER ML 5 v LA R ERT RS k5
SREER RN RAT P L ERA I (bldeo L34 e AT EE ) ¥

. 2

A BB BN R PR R B 2 R PR e Rk S T B R T

N~

ApEfr Faol o SRPEFALERG A OIS bl R RS &
A T OWERART AP 0 R R A R ARl (7 o gt - ko E AT PP R ek

Beie FARTEMA A FTIREY MR H PRIk o

14



10.
11.

24 TR

13 1 ¢ https://github.com/aieml/face-mask-detection-keras

URE 2 ¢ https://www.kaggle.com/andrewmvd/face-mask-
detection?tbclid=IwAR2TDmsGNBsdxZB6uqZrW5vvwwz15bSza3-

vyTi7J5j b1SYMdbdcOH91Hw

Face Mask Detection ,
https://www.youtube.com/watch?v=d3DJqucOgdg&list=LL&index=3&t=101s
Visual C++Clr %9 B ¥ #& 2 Fd >
https://medium.com/@s12121296simon/%E5%BD%B1%E5%83%8F%E8%99
%95%E7%90%86-%E4%BA%8C-visual-c-clr-
%E5%BD%A9%E8%89%B2%ES5%9C%96%E7%89%87%E8%BD%89%E7%
81%B0%E9%9A%8E-1619208277cb

1% OpenCV $1B~4p 5 ¢ ciig 30 dcdy o
https://hardliver.blogspot.com/2017/07/opencv-opencv.html

OpenCV #- B 48 # in B i » ARy B ~ B F fh 2 K8
https://blog.gtwang.org/programming/opencv-webcam-video-capture-and-file-
write-tutorial/

Loey M, Manogaran G, Taha MHN, Khalifa NEM. Fighting against COVID-19:
A novel deep learning model based on YOLO-v2 with ResNet-50 for medical
face mask detection. Sustain Cities Soc. 2020 Nov 12:102600. doi:
10.1016/j.5¢s.2020.102600.

R. Girshick, J. Donahue, T. Darrell and J. Malik, "Rich Feature Hierarchies for
Accurate Object Detection and Semantic Segmentation," 2014 IEEE Conference
on Computer Vision and Pattern Recognition, Columbus, OH, 2014, pp. 580-
587, doi: 10.1109/CVPR.2014.81.

The Sequential model - https://keras.io/guides/sequential model/

CNN #-3]3% 3+ » https://ithelp.ithome.com.tw/articles/10192028

£ 4 5 % 4 5 (Convolutional Neural Network) >
https://medium.com/jameslearningnote/%E8%B3%87%E6%96%99%ES5%88%8
6%E6%9E%90-%E6%A9%9F%ES5%99%A8%ES5%AD%B8%E7%BF%92-
%ET7%ACY%ACS-1%E8%ACY%9B-
%E5%8D%B7%E7%A9%8D%E7%A5%9E%E7%B6%93%E7%B6%B2%E7%
B5%A1%E4%BB%8B%E7%B4%B9-convolutional-neural-network-
418249d65d4f

15


https://github.com/aieml/face-mask-detection-keras
https://www.kaggle.com/andrewmvd/face-mask-detection?fbclid=IwAR2TDmsGNBsdxZB6uqZrW5vvwwz15bSza3-vyTi7J5j_b1SYMdbdcOH91Hw
https://www.kaggle.com/andrewmvd/face-mask-detection?fbclid=IwAR2TDmsGNBsdxZB6uqZrW5vvwwz15bSza3-vyTi7J5j_b1SYMdbdcOH91Hw
https://www.kaggle.com/andrewmvd/face-mask-detection?fbclid=IwAR2TDmsGNBsdxZB6uqZrW5vvwwz15bSza3-vyTi7J5j_b1SYMdbdcOH91Hw
https://www.youtube.com/watch?v=d3DJqucOq4g&list=LL&index=3&t=101s
https://medium.com/@s12121296simon/%E5%BD%B1%E5%83%8F%E8%99%95%E7%90%86-%E4%BA%8C-visual-c-clr-%E5%BD%A9%E8%89%B2%E5%9C%96%E7%89%87%E8%BD%89%E7%81%B0%E9%9A%8E-f6f9208277cb
https://medium.com/@s12121296simon/%E5%BD%B1%E5%83%8F%E8%99%95%E7%90%86-%E4%BA%8C-visual-c-clr-%E5%BD%A9%E8%89%B2%E5%9C%96%E7%89%87%E8%BD%89%E7%81%B0%E9%9A%8E-f6f9208277cb
https://medium.com/@s12121296simon/%E5%BD%B1%E5%83%8F%E8%99%95%E7%90%86-%E4%BA%8C-visual-c-clr-%E5%BD%A9%E8%89%B2%E5%9C%96%E7%89%87%E8%BD%89%E7%81%B0%E9%9A%8E-f6f9208277cb
https://medium.com/@s12121296simon/%E5%BD%B1%E5%83%8F%E8%99%95%E7%90%86-%E4%BA%8C-visual-c-clr-%E5%BD%A9%E8%89%B2%E5%9C%96%E7%89%87%E8%BD%89%E7%81%B0%E9%9A%8E-f6f9208277cb
https://hardliver.blogspot.com/2017/07/opencv-opencv.html
https://blog.gtwang.org/programming/opencv-webcam-video-capture-and-file-write-tutorial/
https://blog.gtwang.org/programming/opencv-webcam-video-capture-and-file-write-tutorial/
https://keras.io/guides/sequential_model/
https://ithelp.ithome.com.tw/articles/10192028

	大綱
	Abstract
	1. 前言
	2. 文獻回顧
	3. 方法論
	3.1 CNN模型架構
	3.2即時鏡頭辨識
	3.3系統架構

	4. 個案研究
	4.1資料蒐集
	4.2資料前處理
	4.2.1資料標準化
	4.2.2資料擴增

	4.3模型實作結果
	4.4導入模組的情境前後比較

	5. 結論與未來展望
	參考資料

