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TOM TAT:

Thé gidi dang phai trai qua mot cude khung hoang strc khoe toan cau duoc goi 1a dai
dich Covid-19. Dé kiém tra xem bénh nhan c6 nhiém Covid-19 khéng thi phuwong phap
xét nghlem Realtlme RT-PCR duoc lua chon. Tuy nhién phuong phéap nay phu thudc vao
nhiéu yéu t6 nhu thoi diém ldy mau bénh pham hosc quy trinh bao quan, hé théng may
moc chuyén dung. Trong bio co nay, chiing t6i da dé xuét thuat toan hoc sau dya trén cac
mang Resnet50, ResNet101 trén gitip phat hién cac trudng hop Covid-19 bang cach sir
dung hinh anh X-quang. Qua thir nghiém cho két qua véi do do accuracy va mAP xap xi
99%. Phuong phap nay cho cac béc si c6 thém co s¢ xac dinh bénh nhan nhiém Covid-19
va c6 hudng diéu tri kip thoi.

Tir khéa: Covid -19, RT-PCR, Resnet50, Resnet101, X-quang phdi (CXR)

ABSTRACT:

The world is going through a global health crisis known as the Covid-19 pandemic.
To check if the patient is infected with Covid-19, the Realtime RT-PCR test method is
selected. However, this method depends on many factors such as the time of specimen
collection, preservation process, or specialized machinery system. In this report, a deep
learning algorithm based on the above Resnet50, ResNetl01 networks has been proposed
to help detect Covid-19 cases using X-ray images. Through testing, the results were
obtainted with accuracy and mAP of approximately 99%. This method gives doctors more
bases to identify patients infected with Covid-19 and have timely treatment.
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1. MO PAU Han (tinh HO Bic, Trung Qudc), sau d6 lan

1.1. Gi6i thi¢u bai toan rong ra toan cAu. Phuong phap xét nghiém

Tir thang 12 nam 2019, mot chung vi  Realtime RT-PCR - (Xét nghi¢ém PCR)
rt corona méi (SARS-CoV-2) da duge xac ~ dugc chon d€ phat hién bénh nhan nhiém
dinh la cin nguyén gay dich nhiém truinghé ~ Covid-19. Tuy nhién, quy trinh nay dugc
hép cap tinh (COVID-19) tai thanh ph Vi tién hanh thu cong, kho va kéo dai thoi gian
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[1]. Bén canh d0, thiéu bo dung cu cung cip
RT-PCR cho nhu ciu ciia né trén thi truong
va can tré nd lyc phong chéng dich bénh
[2]. Nhiéu phuong phap khac duoc sir dung
trong viéc chan doan Covid-19 nhu phan
tich trong phong thi nghiém, lich su dich
t& hoc, X quang nguc hoic CXR,... Kiém
tra ban dau bang X-quang phéi (CXR) ¢o
thé nhanh chéng duoc thuc hién & hau hét
cac co sO y té va cung cap thong tin quan
trong trong viéc phat hién céac truong hop
nghi ngd Covid -19. Do hinh anh ctia céc
bénh nhén viém phdi do vi-rat cling tuong
tw v6i cac bénh nhan nhiém Covid-19 nén
dbi voi mot béac si X quang, khong dé dang
phan biét Covid-19 véi cac bénh viém phdi
do vi rtt khac.

Viée xdy dung mot hé thong hd trg viée
chan doan viém phdi do Covid-19 nham
tao nhiéu thuén loi hon cho céc bac si trong
qué trinh phan tich va chan doan thong qua
hinh anh X-quang dé c6 giai phap diéu tri
kip thoti, tranh 1ay lan dich bénh 1a v6 cung
can thiét.

1.2. Nhirng nghién ctru lién quan

Trong bai bao “DeepCOVID-XR: An
Artificial Intelligence Algorithm to Detect
Covid-19 on Chest Radiographs Trained
and Tested on a Large U.S. Clinical Data
Set” [3] ndm 2020 cua cac tac gia Ramsey
M. Wehbe, Jiayue Sheng, Shinjan Dutta
da trinh bay cong trinh nghién ctru thudc
Pai hoc Northwestern (NU) di phat trién
mot nén tang tri tué¢ nhan tao (Al) mdi,
duogc goi 1a DeepCOVID-XR, dé phat hién
Covid-19 bang cach phan tich hinh anh tia
X ctia phdi. DeepCOVID-XR 13 mot tap
hop cac mang no-ron phirc hop dugc phat
trién dé phat hién Covid-19 trén X-quang
nguc voi két qua xét nghiém phan tng
chudi polymerase phién ma nguoc lam tiéu
chuan tham chiéu. Thuat toan da duoc dao
tao va xac thyc trén 14.788 hinh anh (4253
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duong tinh véi Covid-19) tir cac trang web
trén Hé théng Cham soc Stre khoe Tay Béc
tir thang 2 nam 2020 dén thang 4 nam 2020
va sau do dugc thor nghiém trén 2214 hinh
anh (1192 duong tinh voi Covid-19) tir mot
t6 chirc. DeepCOVID-XR dd phan loai
2214 hinh anh xét nghiém (1194 duong
tinh véi bénh coronavirus 2019) voi do
chinh xéac 83%.

Bai bao “Application of deep learning
technique to manage Covid -19 in routine
clinical practice using CT images: Results
of 10 convolutional neural networks”
cua nhom tac gid Ali Abbasian Ardakani,
Alireza Rajabzadeh Kanafi, U. Rajendra
Acharya, Nazanin Khadem va Afshin
Mohammadig di dé xuit mot phuong
phap nhanh chéng chan doan Covid-19
bang cach sir dung ky thuat dua trén tri
tu¢ nhan tao. Tap dir liéu cuia nghién cuu
gdm 1020 lat cit CT tir 108 bénh nhan
co6 Covid-19 da dugc chiing minh trong
phong thi nghiém (nhoém Covid-19) va
86 bénh nhan mic cic bénh viém phéi
do Virus va khong dién hinh khac (nhom
khong phai Covid-19). Mudi mang no-ron
phtc hop di duoc sir dung dé phan biét
su lay nhiém cia Covid-19 véi cac nhom
khong phai Covid-19: AlexNet, VGG-
16, VGG-19, SqueezeNet, GoogleNet,
MobileNet-V2, ResNet-18, ResNet-50,
ResNet-101 va Xception. Trong sb tat ca
cac mang, hiéu suét tot nhat 1a ResNet-101
va Xception [4]. ResNet-101 c6 thé phan
biét Covid-19 véi céac truong hop khong
phai Covid-19 vé1 AUC 1a 0,994 (d6 nhay,
100%; @6 dac hiéu, 99,02%; do chinh xac,
99,51%). Xception dat AUC 1a 0,994 (d6
nhay, 98,04%; do dac hi¢u, 100%; do chinh
xéc, 99,02%). Tuy nhién, hiéu suit cta bac
si X-quang la vira phai voi AUC 1a 0,873
(d0 nhay, 89,21%; do dac hiéu, 83,33%;
d6 chinh xéc, 86,27%). ResNet-101 c6 thé
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duogc coi l[a mdt mo hinh c6 do nhay cao dé
mo ta va chan doan nhiém trung Covid-19,
va ¢6 thé duoc sir dung nhu mét cong cu bo
trg trong cac khoa X-quang.

1.3. Dic diém ton thwong phoi do
COVID-19 trén hinh dnh X-quang

Hinh 4nh X-quang phoi c6 gié tri trong
viéc phat hién, chan doan bénh, danh gia
muc do ndng, danh gia céac bién ching ho
hép, theo ddi dap tng diéu trj va chan doan
phan biét. Tuy nhién, néu chi dua trén hinh
anh X-quang, rat kho dé chan doan phan
biét giita viém phoi do virus véi mot s can
nguyén khac, do vay phai két hop véi dic
diém dich t&, biéu hién 1am sang dé dua ra
chan doan phu hgp. Cac loai t6n thuong
phoi do Covid-19 c6 thé thay trén hinh anh
X-quang la: N6t mo, dam mo, kinh mo
hinh tron da 6; Dong ddc nhu md phoi ving
ngoai vi da 6 (néu khong phan bd ¢ ngoai
vi thi coi 1a chwa x4c dinh duoc). Cac ddu
hiéu khong dién hinh, c6 thé do Covid-19
hodc céc nguyén nhan khéac: BDong dac khu
tra thiy phoi; Tran dich mang phdi; Mo
t6 chic k& quanh ron phoi; Day thanh phé
quan, day véach lién tiéu thuy; Xep phoi;
Bénh 1y hach lympho.

“f?

(g)
Hinh 1. Hinh anh X-quang ngu'c nhiém Covid-19 (a - c)
, Chup X-quang phéi nhiém triing viém phéi (d - f),
Hinh anh X-quang ngu'c binh thudong (g-i).[5]

52

ISSN 2681 5-9945

Vao giai doan sém, hinh anh X-quang
c6 thé binh thuong. Ton thuong thudng ca
& nhu mo phdi va to chirc k&. Ton thuong
thuong lan tda, thuy dudi hai bén, & ving
ngoai vi, it ¢6 pha huy. Khi khéi c6 thé dé
lai xo phdi.

(a) (b)
Hinh 2. Hinh dnh tén thuong kinh m& phéi phai
(hinh a) va déng ddc thay duéi hai phéi (hinh b) trén
X-quang phéi thdng. [6]

Hinh 3. Anh X quang phéi & mét bénh nhdn
duong tinh véi covid 19 [7]

Hinh 3 1a anh X quang phdi ¢ mot
bénh nhan nam 16n tudi dén tr Vi Han,
Trung Qudc. Pay 1a ba phim chup X quang
phdi duoc chon trong s cac phim chup X
quang phéi hang ngay ¢ bénh nhan nay.
Su cung c¢d & vung phia dudi bén phai
vao ngay 0 da kéo dai sang ngay thtr 4 voi
nhirng thay doi cung ¢d méi & ving ngoai
vi va viing quanh. Sy thay ddi ving giita
nay di duogc cai thién trong lan chup X
quang ngay tha 7

1.4. Vai tro cta hoc sau trong phat
hién va du doan

Nhu chung ta da biét, xét nghiém
RT-PCR 1a moét trong nhiing xét nghiém
tén nhiéu thoi gian va la phuong phéap ton
kém dugc st dung dé phat hién cac nghi
pham Covid-19. Vi vay, can phai tim kiém
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giai phéap t6i uu d6 sy két hop giita 16p hoc
sau va hinh anh y t& chuyén nghiép viéc
phat hién nhanh chong va chinh xéac vi rat
Covid-19 trong qué trinh phan tich hinh
anh X-quang phoi.

2. KET QUA NGHIEN CUU

2.1. Mang no-ron trich xuat dic trung

Pé giai quyét bai toan “Phat hién va
khoanh vung bénh covid dya trén déu hiéu
ton thuong phdi bang k¥ thuat hoc siu”
chung t61 da st dung ResNet (Residual
Neural Network) dé rat trich didc trung
sau d6. Bang chién thing trong cudc thi
ImageNet Large Scale Visual Recognition
Competition (ILSVRC) ndm 2015, ResNet
[8] tro thanh kién tric duoc sir dung phd
bién nhat & thoi diém hién tai, v6i it tham
s6 nhung hiéu qua bang cach st dung két
nbi tat. Cac két ndi tat (skip connection)
gitip giit thong tin khong bi mat bang cach
két ndi tir layer sém trude do t6i layer phia
sau va bd qua mot vai layers trung gian.
ResNet bao gom bon kién trac khac nhau,
cac kién trac nay lan luot 1a 34, 50, 101
va 152 layer. Trong d6, ResNet-50 va
ResNet-101 dugc str dung rong rai voi hiéu
sut kha tot, chinh vi thé chiing toi da chon
dua né vao mo hinh thuc nghiém ctia minh.
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2.2. M6 hinh mang dung trong huin
luyén mé hinh va khoanh viing ddi twong
1. FPN (Feature Pyramid Networks)

FPN (Feature Pyramid Networks) la
bd loc feature 4p dung nguyén ly kim tu
thap feature trén trong khi dam bdo can
bang gitta d6 chinh xac va téc do xur 1y.
FPN dugc tao ra dé thay thé cac bo loc
feature dugc st dung nhu trong Faster
R-CNN va tao ra multi-scale feature maps
v6i chat luong thong tin tot hon bo loc
feature thong thuong.

2. RCNN

R-CNN (Region-based Convolutional
Neural Networks) la thuat toan detect
object, y tuong thudt toan nay chia lam 2
bude chinh. Pau tién, st dung selective
search dé di tim nhiing bounding-box phu
hop nhat (ROI hay region of interest).
Sau d6 sir dung CNN dé extract feature tir
nhirng bounding-box do.

2.3. Phuong phap dé xuit

Dé giai quyét bai toan, ching toi dé
xuét sir dung mo hinh téng quat nhu Hinh
4. M6 hinh tong quat gdm co hai pha: Pha
huan luyén va pha kiém thir dugc mé ta cu
thé nhu hinh sau:

Training

7 Feature Extraction
and Training 1

I
I
I
I
I

Resnet 50

Resnet 101

- -
— o o e e e e e o e

———

Resnet 50

|
I
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|
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I
I
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e I
P e e Bl
¥ N
Classification
Resnet 50
—_—

Resnet 101

Resnet 101

- - - o

Hinh 4. Cdc giai doan trong qud trinh xdy dung hé théng.
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2.3.1. Pha hudn luyén

a. Rut trich dac trung

Sau khi tién hanh tién xtr ly dir liéu
chung t6i s& tién hanh rat trich dic trung.
Chuing t6i dé xuét phuong phap rut trich dic
trung voi hai mo hinh mang 1a ResNet50
va ResNet101 nhu d trinh bay & phan 2.4
trong bai bao nay.

b. Hudn luyén

ISSN 2681 5-9945

O giai doan nay, tap dir li¢u sau khi rat
trich dac trung sé dugc huén luyén trén hai
mo hinh mang FPN va RCNN.

2.3.2. Két qud thuc nghiém

a. Cac kich bdn ap dung

Dé tién hanh thyc nghiém cho mé hinh
dé xuit, chung t6i thuc hién hai kich ban
v6i cac tham sé huén luyén nhu sau:

Bang 1. Cac kich ban dwoc dé xuat va cac tham sé huén luyén

Kich | Mang huin Mang rut trich Num_ | Learning
P oA - Style -
ban luyén dac trung steps rate
1 ResNet-50 caffe 10 2.500e-04
2 ResNet-50 pytorch 10 2.500e-04
3 ResNet-101 caffe 10 2.500e-04
4 RCNN ResNet-101 pytorch 10 2.500e-04
5 ResNet-101 (32x4d) pytorch 10 2.500e-04
groups=32, base width=4
6 ResNet-101 (64x4d) pytorch 10 2.500e-04
groups=64, base width=4

b. Moéi trwong cai dat va tdp dir liéu
thuc nghiém

1. Moi truong cai dat

Hé théng duogc cai dit bang ngdn ngit
Python va chay trén cung mdt moi truong
Kaggle, cdu hinh RAM 13 GB va dung
GPU Nvidia K80. Thu vién hd trg huin
luyén mo6 hinh mang str dung Keras.

2. Tap dir liéu thur nghiém

Tap dir liéu mang tén SIIM-FISABIO-
RSNA COVID-19 Detection. SIIM da
hop tac voi Quy Thic day Y té va Nghién
ctru Y sinh cia Vung Valencia (FISABIO),
Ngén hang Dit liéu Hinh anh Y té ctia Viing
Valencia (BIMCV) va Hi¢p héi X quang
Bic My (RSNA) tao nén tap dir liéu nay.
Tap dit liéu vé bao gém 6.334 ban quét
nguc ¢ dinh dang DICOM, da dugc loai
b6 nhan dang dé bao vé quyén riéng tu ctia
bénh nhan. Tét cd cac hinh anh déu dugc
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dan nhan boi mot hoi dong gdm céc bac si
X quang c6 kinh nghiém vé su hién dién
ctia @0 mo ciing nhu hinh dang tong thé.

c. Cdc két qud thu dwoc

1. B¢ do Loss va Accuracy

Trong qué trinh huan luyén t6i chon gia
tri 512x512px cho kich thudc anh dau vao
va gia tri Learning rate & muc 2.500e-04
trong su6t qua hinh huan luyén. Hinh 5 thé
hién gia tri Loss cua céc kich ban, qua két
qué cho thay céc kich ban cho mirc loss kha
tuong déng o muc 0.2 dat biét ¢ kich ban 3
cho két qua mirc loss tot nhét trong cac kich
ban con lai véi muc 0.15. Hinh 6 thé hién do
chinh xac khi str dung kich ban 3 hon 99%.
Qua cac gia tri nay thi kich ban sir dung mé
hinh & kich ban 3 ¢6 gia tri Loss thip hon va
d6 chinh x4c cao nhit c6 thé két luan véi tap
dir liéu y khoa dugc sir dung dé thuc nghiém
trong nghién ctru nay c6 hiéu qua hon khi
thuc hién véi mo hinh ResNet101.
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4) (5) (6)
Hinh 5. Biéu d6 vé dé do Loss khi hudn luyén
Acc Acc Acc
5 JAN //\ : // \\ i
- / \// \\/ ot / AV s
I/ a = NS
(1 (2) (3)
Acc Acc Acc
- Ve - //\/ - A
" /\ — - i - ” A L\ /
@ // 4 - Y, \ //\ ez N VY
" / . v e -
4) (5) (6)

Hinh 6. Bi€u d6 vé dé do Accuracy khi hudn luyén
2. Do do AP50, mAP
Pé danh gia mo hinh chiing t6i dua vao cac do do AP50, mAP tirng mé hinh. Véi sau
kich ban huan luyén nhu da trinh bay thu dugc két qua danh gia nhu sau:

D6 do AP50 va mAP The&i gian huan luyén

1 9400 9184

0.995 9200
0.99 9000

0.985 8800 8641 8525 8522 8521
0.98 8600
0.975 — — - — o — 8400
(1) (2) (3) (4) (5) (6) 8200
8000

N AP50 es==—mAP
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Hinh 7. Dé do AP50 va mAP trén tirng kich ban
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Tuong tu nhu két qua Hinh 5 va Hinh
6 & hinh 7 ching ta c6 thé thiy ¢ ca do
d6 AP50 va mAP déu vuot tréi hon so
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v6i cac kich ban khac tuy nhién thoi gian
huan luyén c6 phan lau hon céac kich ban
con lai.

(4)

©)

(6)

Hinh 8. Anh két qua cua tirng kich ban

3. KET LUAN

Muc ti€u chinh cta bai bio nay la
nghién ciru va thao luan vé cac ky thuat
Hoc sau khéc nhau duogc 4p dung cho
y té hinh anh dé chan doan Covid-19.
Giai doan dao tao cho phép chung ta
diéu chinh cic thong sb cia mo hinh
dé thiét lap mtc d§ chinh xdc cao hon
so vo1 trude day hoat dong, vi do chinh
xdc cia cac md hinh CNN nang cao luon
trén 98% .

Mot trong nhitng phat hién quan trong
trong bai bao nay 1a voi co s¢ dir 1iéu cong
khai, cac mo hinh tong hop c6 thé ting hiéu
suit chan doan va du doan. Khéc 1a cac mé
hinh cta ching t6i ¢ thé hd tro hidu qua
cac nha virus hoc chan doan Covid-19 va
gitip cac bac si X quang trong cudc dau
tranh chdng lai sy bung phat ciia Covid-19,
dén chan doan bénh nhan nguy kich trong
vai phat, diéu nay c6 thé rat quan trong
trong vi¢c diéu tri cta ho.
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