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TOM TAT

O nhiém méi trwong va bénh vé dirong hd hdap nhur la dai dich COVID-19, ¢6 kha ndang ldy
nhiém qua khong khi va dnh huong dén sirc khée ciia con nguoi. Dé bdo vé sy an toan cho bdn than
va trong cong dong thi mét trong cac gidi phdp duoe dé xudt la deo khdu trang. Vi thé, bai nghién
citu ndy tdp trung vao sy phat hién khudn mat nguoi cé deo khau trang hodc khéng deo khdu trang
tir dif lidu cua camera giam sat, dir liéu video thu thdp diwoc két hop mét thudt todn hoc sau
Convolutional Neural Network (CNN), hoc may sé phan logi dir liéu ra hai nhan. Két qud thic
nghiém da déng gop dwoc hai van dé chinh: mét 1a phat hién deo khdu trang va khéng deo khau
trang, hai la: dé xuat hai md hinh hoc sdu CNN duwge danh gid va dwoc so sanh cho si hiéu qud cho
cac cong thirc: Accuracy, Precision, Recall va F1-Score véi két qud da dat diroe dg chinh xac 1a
99.94%.

Tar khoa: mang no ron (CNN); Deep learning; Face Mask; OpenCV; xu li anh

1. Giéithiéu

Nhén dang khau trang trén khuon mit nguoi bang phuong phap hoc sau duogc trién
khai cu thé, cac camera giam sat s€ thu thap dir liéu vé khudn mit nguoi, sau do sé gui dir
liéu thu thap duoc vé may chii hoc may, trén may chu s& so sanh giita anh hodc video gui
dén véi chiét xuit dic trung tr b dit li¢u anh da huén luyén, cudi cung la phan loai dua ra
két qua co deo khau trang hoidc khong deo khau trang.

Linh vyc thi gidc may tinh da ing dung cac thuat toan hoc may, hoc sau vao nhan dang
khuon mit deo khau trang, trong d6 (Wang et al., 2020) di sir dung ba bd dit liéu khac nhau
nhu 14 MEDD, RMFRD va SMFRD dé danh gia qua trinh huén luyén dit liéu, dat d6 chinh
xé4c 95%. O nghién ciru (Yadav et al., 2022) da sir dung mo hinh CNN dé nhan dang mau dit
lidu deo khau trang va khong deo khau trang voi d6 chinh xac 97.25%. Dé giam su 1ay nhiém
dai dich COVID-19 (Li, 2020) di dé xuit nhan dang deo khau trang theo thoi gian thuc c6
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thé ap dung & noi cong cong, sir dung cong nghé internet van vat (IoT), d6 chinh xac dat
98.7%. Mot phuong phdp nhan dang va phat hién khuoén mat st dung thu vién Open
Computer Vision (OpenCV) bai (Khan et al., 2019). Hé théng hd tro bing cong nghé hoc
sau dung phan loai khau trang chdng lai COVID-19 nham bao vé an toan cho con nguoi
dugc st dung kién trac YOLOv3 (Bhuiyan et al., 2020).

Trong nghién ctru (Dam & Nguyen, 2023) st dung cac thuat toan LDA, NB, KNN, DT,
SVM va CNN danh gid b¢ dir liéu hinh thai khuon mét véi mé hinh dé xuét dat do chinh xac
97.57%. Khao sat thong ké cua (Kore et al., 2023a) cho cac nghién ctru vé cac hé théng dé
phan loai tinh ning phat hién khau trang cho di liéu ca hinh anh va video bang nhiéu phuong
phap khac nhau nhu Deep learning, machine learning, mobile Net, Res Net, YOLO, Google
Net. Dé cap ¢ nghién ciru nay 1a liét ké ciia cac cong trinh nghién ciru trude d6 di sir dung
nhiéu phuong phap khac nhau cho hé théng phat hién khau trang bang cong nghé may hoc da
duoc phat trién.

Bai viét nay gdm co 4 phén, cac phan con lai duoc trinh bay nhu sau: Phan 2 14 trinh
bay vé dbi twong va phuong phap nghién ctru: D xuit mé hinh phat hién khiu trang, mé ta
tap dir liéu, phwong phap danh gia, dé xuat 2 mé hinh hoc sau CNN; phén 3 1a két qua thuc
nghiém va thao luan ciia nghién ctru; cudi cuing 13 phan 4 két luan cho nghién ctru nay.

2. Doi twong va phwong phap nghién ciru
2.1. Dé xudt md hinh phat hién khadu trang

O Hinh 1, phuong phap phat hién khau trang bang camera giam sat, dir liéu s& duoc
thu thap dudi dang video hoac anh, sau d6 dugc chuan héa dit liéu duge luu trit dang mang,
kich thudc anh..., tiép theo 1a dua dix liéu vao md hinh du do4n, so sanh chiét suat dic trung
vé6i bo dir liéu da huan luyén trude d6, cudi cling 1a phan loai nhin, dua ra két qua.

Camera

M8 hinh
... DL (Deep learning) .-
TiénxwlyAnh | | = ""TteettTT Phan loai

hoéc Video
Phat hién khau trang trong
anh/ video

Y

\ 4 \ 4
DPeo khau trang Khéng deo khau
trang

Hinh 1. Phwong phdp phat hién khau trang
Trong Hinh 2, cau tric cua hé thdng hoc may phét hién khau trang dap tng thoi gian
thue duoc két hop véi md hinh hoc may, dugc phan chia lam hai giai doan:
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Giai doan 1: Huén luyén b dit liéu Face Mask, tiép theo Ia thuc hién phan loai nhan
dix liéu sau khi huan luyén.

Giai doan 2: Hoc may phét hién deo khau trang hozc khong deo khau trang, tir dit liéu
d3 duoc phan loai nhén s& duoc so sénh chiét sut dic trung véi dit liéu video tir camera, sau
d6 trich sudt ting khudn mat ¢ dang khung (frame), phan loai két qua khudn mit c6 deo
khau trang hay khong deo khau trang.

Giai doan 1: Hudn luyén bd dir lidu Face Mask (kv hiéu FM)

Phan loai dir Iiéu_: Co hoac
khéng deo khau trang
|

Bwa bd dir liéu FM vao ma
hinh

v

Huén luyén bd div liéu FM >

Giai doan 2: Hoc may phat hién deo hodc khéng deo khau trang

N Tai dir liéu da duoc phan « |Phét hién khau trang trong « | Trich xuét tirng khudn mat
loai Image/Video & dang Frame

Beo khau trang
Phéan
loai

Khéng deo khau
trang

Hinh 2. Cdu trdc cuia hé théng hoc méay, hoc sau
2.2. Tapdaligu
bé danh gia dugc nhan dang khéu trang voi do chinh xéc cao, can c6 bd dit liéu chuan
va ti 1¢ phan chia mau dit liéu trong tap dir liéu huén luyén tuong ddi gén béng nhau, s liéu
duogc mo ta trong Bang 1, dugc tham khao ngué)n tur (Jessica Li, 2021; MinhLinhEdu, 2023;
Wang et al., 2020).
Bdng 1. Bo dir lieu Face Mask

MBbi loai dir li¢u gom c6 2 miu

B¢ dir liéu co 3 loai Khéng deo khiu trang Peo khiu trang
(WithoutMask) (WithMask)
Dir liéu train 5000 5000
Dir liéu test 509 483
Dir liéu validation 400 400
Téng sb 5909 5883

Bo dir li€u co téng 11.792 anh, kich thudc anh 256 * 256 pixel, c¢6 3 loai dir li¢u: Dt
liéu huén luyén (train) c6 5000 mau anh deo khau trang va 5000 méau anh khong deo khau
trang, twong tu cho dit liéu kiém tra sau khi huén luyén (test) va dit liéu kiém tra trong qua
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trinh hudn luyén (validation), mdi loai c6 2 mau dit liéu I deo khau trang va khong deo khau
trang, dugc trinh bay trong Bang 1.

WithoutMask WithMask WithoutMask

= A -d |
Hinh 3. Trich xuat ter bg dir lieu mau deo khau trang va khéng deo khau trang

O Hinh 3, mau di liéu anh deo khéu trang va khong deo khau trang dugc trich xuat tir
bd dir lidu anh.
2.3. Phwong phap danh gid

Dé danh gia hiéu qua chinh xac cac md hinh thyc nghiém thi sir dung phwong phap
do bang toan hoc cu thé cac cong thirc Accuracy (viét tit Ac), Precision (viét tit Pr) va F1-
score (viét tit F1S), Recall hodc Detection Rate (viét tit DR). O cong thiic 1, sir dung ma
tran nham 1an cac thudc tinh duong tinh that (TP), 4m tinh that (TN), dwong tinh gia (FP)
va am tinh gia (FN), duoc tham khao (Nguyen & Ha, 2023; Huynh & Nguyen, 2022)
TN FP
FN TP , 7 1)
Ac la tiéu chi danh gia dg chinh xac trong qué trinh hoc huan luyén va kiém tra dit

Confusion Matrix = [

liéu cho mdi vong (epoch), & cong thirc 2.
TP + TN

= 2
TP + TN + FP + FN @)
Pr 1a két qua du doan gitra dir li¢u dugc kiém tra trong qué trinh huan luyén, néu gia

Ac

tri gin bang nhau thi két qua du doén t6t, & cong thirc 3.
_ P 3)
TP + FP
Cong thirc 4, F1S 1a trung binh cua hai tiéu chi Pr va DR. F1S phu hop hon dé danh
gia ti 16 nhan dang cac mau dit liéu khong can bang.
2 * Precision * DR

F1S = — (@)
Precision + DR

Ti 1€ phat hién (Recall hodc DR), gia tri DR cang gﬁn vé6i 1 thi két qua cho mt nhan

Pr

dang chinh xéc cao, ¢ cong thurc 5.
TP

= 5
bR TP + FN ©)

2.4. Pé xudt hai md hinh hgc sdu CNN

M6 hinh hoc sdu (deep learning) thir mét: Puoc mo ta & Hinh 4, qua trinh huén luyén
(train) va kiém tra (test) bo dir liéu cho cac tham sd dau vao anh thudc tinh conv2d = kich
thudc anh 256 * 256 pixel, dau ra dense 1 = 2 loai nhan khac nhau, téng sb tham sb dugc
huén luyén 1a 17.166.402, s vong train epochs = 16, thoi gian trung binh cho mdi epoch =
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25s, tuy nhién thoi gian thuc cho mdi epoch cao hon tir 1s dén 3s. M6 hinh nay duoc huin
luyén va kiém tra véi ba kich thudc batch_size khac nhau {32, 64, 128}.

model_32 = tf.keras.Sequential([ model = tf.keras.Sequential([
tf.keras.layers.Rescaling(1./255), tf.keras.layers.Rescaling(1./255),
tf.keras.layers.Conv2D(32, 3, activation='relu’ tf.keras.layers.Conv2D(64, 3, activation='relu’
tf.keras.layers.MaxPooling2D(pool size=(2,2)), tf.keras.layers.MaxPooling2D(pool size=(2,2)),
tf.keras.layers.Conv2D(64, 3, activation='relu’ tf.keras.layers.Conv2D(128, 3, activation="relu
tf.keras.layers.MaxPooling2D(pool size=(2,2)), tf.keras.layers.MaxPooling2D(pool_size=(2,2)),

tf.keras.layers.Conv2D(128,
tf.keras.layers.MaxPooling2D

, activation="relu tf.keras.layers.Conv2D(256, 3, activation="relu
pool size=(2,2)), tf.keras.layers.MaxPooling2D(pool_size=(2,2)),

—~ U~

tf.keras.layers.Conv2D(256, 3, activation='relu tf.keras.layers.Conv2D(512, 3, activation="relu
tf.keras.layers.MaxPooling2D(pool size=(2,2)), tf.keras.layers.MaxPooling2D(pool size=(2,2)),
tf.keras.layers.Flatten(), tf.keras.layers.Flatten(),
tf.keras.layers.Dense(256, activation='relu'), tf.keras.layers.Dense(512, activation="relu’),
Hinh 4. M6 hinh CNN thir mét dieoc thuc Hinh 5. M6 hinh CNN ther 2 duroc thuc
nghiém cho ba kich thuéc nghiém vai kich thuoéc batch_size = 128

batch_size {32, 64, 128}

M6 hinh hoc sau (deep learning) thi hai: O Hinh 5, cac tham sé dau vao anh thudc
tinh conv2d = kich thudc anh 256 * 256 pixel, dau ra dense_1 = 2 loai nhan khéc nhau, tong
s6 tham sb dugc huan luyén 1a 68.661.378, sb vong train epochs = 16, thoi gian trung binh
cho mdi epoch = 40s. M6 hinh nay dwoc huin luyén va kiém tra ang véi kich thuéc
batch_size = 128.

Céc tham sb & cac 16p cho mo hinh CNN thir hai dugc dé xuat gap doi tham sb & cac
I6p cho md hinh thir nhat lan luot 14 16p tich chap hai chiéu conv2d = {64, 32} va sau d6
tang dan, twong (g cho cac 16p con lai. Nhuoc diém ciaa mo hinh CNN thir hai 12 tao ra mot
ma tran trong sé tich chap c6 kich thudc 16n, diéu nay dan dén tiéu tén tai nguyén phan cing
nhiéu hon khi hudn luyén b dix liéu va trong qua hinh huan luyén b dir liéu s& bj trang lap
thdng tin dir liéu cii (nghia 14 s& huan luyén lai dit liéu trude do). Bang chung la theo s liéu &
trén, két qua tong sb tham sé da duoc huan luyén bo dir liéu va thoi gian huan luyén trung binh
cho mdi epoch cua md hinh CNN thtr hai 16n hon rat nhidu so véi mé hinh CNN thir mét.

3. Két qua va thao luin

Trong bai thuc nghiém nay, dugc danh gia bang may server: Windows 10 Pro 20H2,
CPU (2) 2.30GHz E5 2696 v3 (36 nhan, 72 luéng), RAM 64Gb DDR4, NVIDIA® GeForce
RTX™ 3060 GPU 12Gb.

3.1. Két qua thwe nghi¢m

Qua trinh thyc nghiém, nghién ctru da st dung cac thu vién nhu OpenCV ho tro linh
vuc thi gidc may tinh vé nhan dang, phat hi¢én khuén mat, tim kiém anh; thu vién Keras hd
trg thudt todn hoc sdu CNN, xur li dang bai toan vé dang hinh anh va TensorFlow hiéu qua
cao tinh toan linh hoat nén tang GPU hd trg manh thuat toan hoc may va hoc sau.

O Hinh 6, camera giam sat online nhan dién khudn mat khong deo khau trang, trong
khi & Hinh 7 két qua nhan dién khudn mit c6 deo khéu trang ti 16 chinh xac 100%.
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Hinh 6. Két qud khéng deo khdu trang Hinh 7. Két qua nhdn dién deo khdu trang
Tuong ty & Hinh 8, camera giam sat online nhan dién tit ca ba khuén mit deo khau
trang, trong khi & Hinh 9 két qua nhan dién khuén mit c6 deo khau trang 1a mot khudn mit
va hai khudn mat khong deo khau trang, két qua do chinh xac dat 100%.

Y
1 | ] Y - - 4. 't ‘ L
Hinh 8. Két qud nhdn dién deo khau trang Hinh 9. Két qua nhdn dién deo khdu trang

O biéu @b Hinh 10 twong ung cho s6 lidu & Bang 2, su so sanh do chinh xac (Accuracy)
cua dit liéu huan luyén cua thuat todn CNN véi nhiéu batch size = {32, 64, 128}. Nhin chung,
& vong epoch =1 thi 6 chinh xac cua dit liéu dugc huan luyén véi batch size = 32 dat cao
nhét 1a 93.68%, trong khi d6 chinh xac cua hai batch size con lai lan luot la 91.7699%,
86.89%. O vong epoch = 10, d6 chinh x4c cuia cac batch size dao dong trong khoan 1%. O
vong epoch = 16, d6 chinh xé4c cua batch size = 32 14 99.97%, do chinh xac lan luot cac
batch size con lai 98.97% va 99.5%.

Ham mat mat (loss) & Hinh 11, theo biéu d dir liéu cua cac batch size cang tiém can
vé6i 0 thi md hinh huan luyén dir liéu dat 6 chinh xac cang cao.

100 —— batch_size=32

L e batch_size=64
M—"/QQ‘\ —— batch_size=128

—— batch_size=32
bateh_size=64
— batch_size=128 0.00

6 8 1 " 16 6 8 10
Number of Epachs Number of Epochs

Hinh 10. Sur so sdnh dé chinh xac Hinh 11. Sir so sanh ham mdat mat (loss)

o 2 4
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O Bang 2, md ta vé do chinh x&c caa mé hinh hoc sau CNN véi cac kich thuéc batch
size {32, 64, 128} khac nhau, sb vong epoch = 186.
Bdang 2. D¢ chinh xac (accuracy) vdi kich thuedc batch size {32, 64, 128}

S6 vong S6 lwgng miu dir ligu (Batch size)

(Epochs) 32 64 128
1 0.936800003 0.917699993 0.868900001
2 0.980400026 0.980799973 0.976300001
3 0.989700019 0.986400008 0.981899977
4 0.987699986 0.987200022 0.986599982
5 0.9903 0.989300013 0.989799976
6 0.9921 0.992999971 0.993399978
7 0.99150002 0.995599985 0.995800018
8 0.989799976 0.989700019 0.995000005
9 0.995500028 0.994099975 0.995700002
10 0.996699989 0.996299982 0.997500002
11 0.994799972 0.99119997 0.994400024
12 0.996399999 0.993700027 0.995199978
13 0.996900022 0.995599985 0.994899988
14 0.997300029 0.998300016 0.996399999
15 0.997699976 0.994199991 0.995999992
16 0.99970001 0.996399999 0.998199999

O Hinh 12, vai batch size = 32, b dit liéu sau khi huan luyén (train) va kiém tra (test)
két qua thdng ké d6 chinh xac cua dit lidu train dat 99.94% va dir liéu test 1a 98.99%. Két
qua cho thay rat hiéu qua caa md hinh nay.

In [18]: e32 = model_32.evaluate(train_ds)
print(f’'Train set accuracy: {"{@:.2f}".format({e32[1]*100)}%")

313/313 [======== ] - 125 37ms/step - loss: ©.8@31 - acc: 8.9994
call m: 1.e004
Train set accuracy: 99.94%

In [19]: e32 = model 32.evaluate(test ds)
print(f’'Test set accuracy: {"{@:.2f}".format(e32[1]*100)}%")

31/31 [======================c=======] - 25 65ms/step - loss: ©.0221 - acc: 0.9899 - -
Test set accuracy: 98.99% ) i
Hinh 12. B¢ chinh xac cua dir liéu huan luyén va diz liéu kiém tra vaéi batch size = 32
O Hinh 13, vai batch size = 64, bo dit liéu sau khi huan luyén (train) va kiém tra (test)
két qua thong ké d6 chinh xéc cua dit liéu train dat 99.81% va dir liéu test 13 98.99%.

In [29]: e64 = model_64.evaluate(train_ds)
print{f'Train set accuracy: {"{@:.2f}".format(e64[1]*100)}%")

157/157 [ ] - 16s 63ms/step - loss: ©.8@52 - acc: ©.9981 - f1_
call m: ©.9981
Train set accuracy: 99.81%

In [31]: e64 = model_64.evaluate(test_ds)
print(f'Test set accuracy: {"{e:.2f}".format(eca[1]*100)}%")

16/16 [ ] - 2s 95ms/step - loss: ©.0435 - acc: ©.9899 - f1 m:
1 m: ©.5594
Test set accuracy: 98.99%

Hinh 13. D4 chinh xac cia diF lidu hudn luyén va diz lidu kiém tra véi batch size = 64
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O Hinh 14, véi batch size = 128, bo dix liéu sau khi huan luyén (train) va kiém tra (test)
két qua thng ké d6 chinh xéc cua dit liéu train dat 99.83% va dit liéu test 12 99.4%.

In [41]: e128 = model 128.evaluate(train ds)
print(f'Train set accuracy: {"{@:.2f}".format(e128[1]*100)}%")

79/79 [ ] - 9s 110ms/step - loss: ©.0043 - acc: 0.9983 - f1_m
11 m: 1.0000

Train set accuracy: 99.83%

In [42]: e128 = model_128.evaluate(test_ds)
print(f'Test set accuracy: {"{@:.2f}".format(e128[1]*100)}%")

s8/8 [ 1 - 2s 291ms/step - loss: 0.0122 - acc: 0.9940 - f1_m: |
_m: 9.6250
Test set accuracy: 99.48%

Hinh 14. Bé chinh xac cia diF liéu hudn luyén va dir liéu kiém tra véi batch size = 128
Véi cac kich thudc véi batch size {32, 64, 128} & biéu dd cot Hinh 15, 1a sy so sénh
d6 chinh xac cua train va test dir liéu dugc mo ta, dugc phan tich ¢ cac Hinh 12, 13, 14.

Multiple batch_sizes of the CNN algorithm
99.9498.99 99.8198.99

100 m= Trained data

B Tested data

80

60

Accuracy (%)

20

32 64 128
Batch_size

Hinh 15. g chinh xac cua diF liéu hudn luyén va diz liéu kiém tra véi batch size {32, 64, 128}
O mo6 hinh dé& xuat tha 2 thuat toan hoc sau, thuc nghiém véi kich thudc batch
size = 128, bo dir liéu sau khi huan luyén (train) va kiém tra (test) két qua thong ké thi do
chinh xac cua dit liéu train dat 98.99% va dir liéu test la 98.29%.

In [70]: e_train = model.evaluate(train_ds)
print(f'Train set accuracy: {"{@:.2f}".format(e_train[1]*1e0)}%")

79/79 [ 1 - 15s 188ms/step - loss: ©.8272 - acc: ©.9899
all m: 1.e@36
Train set accuracy: 98.99%

In [71]: e_test = model.evaluate(test_ds)
print(f'Test set accuracy: {"{e:.2f}".format(e_test[1]*100)}%")

8/8 [ 1 - 2s 252ms/step - loss: 8.85@9 - acc: 0.9829 -
m: 0.6326
Test set accuracy: 98.29%

Hinh 16. B¢ chinh xac cia diF liéu hudn luyén va diz lidu kiém tra véi batch size {128}

Ti 16 phat hién (Recall hoac DR), gi4 tri DR cang gan voi 1 thi két qua cho mét nhan
dang chinh xac cao, két qua & Hinh 17 cho thiy do chinh xé4c cua di liéu kiém tra (validation)
trong qué trinh huan luyén tuong tng 1a 100%, 100.297%. Piéu nay ching minh ring mo
hinh hoc sau dat két qua d6 chinh xac cao.

1938



Tap chi Khoa hoc Trwdng BPHSP TPHCM Tdp 20, S6 11 (2023): 1931-1942

Do chinh xac & Hinh 18, 12 két qua cho qué trinh huan luyén va kiém tra dit liéu 1an
luot dat 99.75% va 98.875%. Mdi lién quan giita hoc va kiém tra dit liéu 12 rat tét.

— Training accuracy (1.00297)
—— Valdation accuracy (1.00000)

0.88 —— Training accuracy (0.99750)
099 } § . . 1 —— Validation accuracy (0.98875)
2 H 6 8 10 J : t
Number of Epochs : ) Number of Efwchs ° ?
N 21 A z s A
Hinh 17. T/ I¢ phat hién Hinh 18. /¢ chinh xac

F1S la trung binh caa Pr va DR. O Hinh 19, ti 1& nhan dang cac mau dit liéu can bing
vé6i nhau, két qua lan luot cua dir liéu huan luyén va kiém tra 1a 66.507%, 67.1%.

Két qua du doan & Hinh 20, su can bang giira hai két qua huan luyén dir liéu va kiém
tra dit liéu dat ti 16 gan bang nhau.

—— Training accuracy (0.68507) 0.514 = Training accuracy (0.49896)

0.685 —— validatisn accuracy (0.67100) —— Validation accuracy (0.50556)
0.512
0.680 4 0.510

0.508

e

¥ 06751
0.506

F1 sca
Precision

06704 0.504

0.502

0.665 1
0.500

0.498

0.660 |

2 4 L) B 10 2 4 6 8 10

Number of Epochs Number of Epochs
Hinh 19. Pdnh gid cin bang dit liéu Hinh 20. Két qua du dodn

Theo bang s liéu & Bang 3, 1a két qua so sanh cac cong trinh nghién cau vé linh vuc
thi gidc may tinh da @ng dung hoc may, hoc sau vao nhan dang khuén mat, khau trang. Két
qua mo hinh dé xuét caa nghién ctru nay dat hiéu qua tét hon.

Bdng 3. Khao sat két qua cdng trinh nghién cizu cac thugt toan lién quan

Tac gia Accuracy %
(Wang et al., 2020) 95
(‘Yadav et al., 2022) 97.25
(Li, 2020) 98.7
(Kore et al., 2023b) 08.86
(Saiful Azian et al., 2022) 98.96 - 99.55
(Mare et al., 2021) 99.44
M3 hinh dé xuat 99.94
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3.2 Thdo lugn

Trong nghién ctru nay, két qua nhan dang dwoc khudn mit deo khau trang va khong
deo khau trang dap wng thoi gian thyuc, phuong phap phat hién da tng dung céng nghé thuat
toan hoc sdu (deep learning) dat duoc két qua chinh xac cao.

Thue nghiém dé xuit md hinh hoc sdu CNN tha mét, qua trinh huan luyén va kiém tra
bo dir liéu Face Mask véi tong sé luong anh 11.792, trong d6 5883 mau anh deo khau trang
va 5909 mau anh khong deo khéu trang, kich thudc 256 * 256 pixel, dau ra dense_1 =2 loai
nhén khéc nhau, tong sb tham sé duoc train 1a 17.166.402, s6 vong train epochs = 16, thoi
gian trung binh cho mdi epoch = 25s véi ba kich thuéc batch size khac nhau {32, 64, 128},
két qua do chinh xé&c cua di liéu train lan luot 12 99.94%, 99.81%, 99.83% va dit lidu test
lan luot 12 98.99%, 98.99%, 99.4%. Két qua kich thudc batch size = 32 14 hiéu qua nhat. O
md hinh hoc sdu CNN tht hai, tong sé tham sé duoc train 1a 68.661.378, s vong train epochs
= 16, thoi gian trung binh cho mdi epoch = 40s, kich thudc batch_size = 128. Két qua do
chinh xac cta dir liéu train dat 98.99% va dir liéu test la 98.29%. So sanh gitra hai mé hinh
hoc sdu CNN c0 cung batch size = 128 thi m6 hinh thir mét dat hiéu qua cao hon cho dit liéu
train la 0.84% va dit liéu test la 1.11%.

Qua khao sat két qua cac cong trinh nghién cau, két qua d6 chinh xac dugc danh gia
(Wang et al., 2020; Yadav et al., 2022; Li, 2020; Kore et al., 2023b; Saiful Azian et al., 2022;
Mare et al., 2021) va m6 hinh dé xuét lan luot 1a 95%, 97.25%, 98.7%, 98.86%, 98.96% -
99.55%, 99.44% va 99.94%. Két qua mé hinh dé xuét ti 1& hoc chinh xac, hiéu qua cao nhat.
4. Kétluan

Két qua nghién ciru nay, nhom ching toi da néu ra hai van dé chinh: mot 13, tir camera
giam sat truc tiép s& phat hién khudn mit nguoi c6 deo khau trang hoic khong deo khau
trang két hop thuat toan hoc sau Convolutional Neural Network (CNN) da duoc huan luyén
bo dit liéu Face Mask véi tong sé lugng anh 11.792, trong d6 5883 mau anh deo khau trang
va 5909 mau anh khong deo khéu trang, kich thudc 256 * 256 pixel, két qua di phan loai
chinh x4c; hai 13, d& xuat hai méd hinh hoc sau CNN dugc danh gia, so sanh sy hiéu qua bang
cac tiéu chi Accuracy, Precision, Recall va F1-Score voi két qua huan luyén bo dit liéu dat
do6 chinh x&c 1a 99.94% cho mé hinh hoc sdu (deep learning) CNN thir mot twong (ng voi
batch size = 32. Véi két qua nay, da (ng dung dugc cho viéc phét hién khudn mit nguoi co
deo khau trang hoic khong deo khau trang dép Gng thoi gian thyc.

KD

% Tuyén bé vé quyén loi: CAc tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
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ABSTRACT

Environmental pollution and respiratory diseases such as the COVID-19 pandemic, are
capable of being transmitted through the air and affecting human health. To protect the safety of
oneself and the community, one of the proposed solutions is to wear a mask. Therefore, this study
focuses on detecting the faces of people wearing or not wearing masks from surveillance camera
data, collected video data combined with a Convolutional Neural Network (CNN) algorithm deep
learning, machine learning will classify the data into two labels. The research results have two major
contributions: (a) detecting wearing a mask and not wearing a mask, and (b) proposing two CNN
deep learning models evaluated and compared for Accuracy, Precision, Recall, and F1-Score with
an accuracy of 99.94%.

Keywords: Convolutional Neural Network (CNN); Deep learning; Face Mask; OpenCV;
Image processing
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