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Tom tat:

Bai bao trinh bay cach tao cd sd dir liéu vé bénh Covid-19 tai Bénh vién Bénh nhiét dgi Trung ucng
(goi la cd s@ dit liéu CovidVN) va sau dé xay dung mang neuron hoc tap dua trén cg sé dir liéu nay
dé hd trg chan doan bénh.

Cao s@ dir liéu CovidVN dugc xay dung trén cd sG xur ly va téng hop két qua xét nghiém chan doan
thuc t&€ ctia bénh nhan méc Covid-19 véi s6 lugng mau I6n va phlu hgp véi ciu tric co sd dif liéu
bénh Covid-19 clia Hé théng Y t€ Israel (goi tét la Co s& dif liéu COVIDIsr).

Sau d6 mang ndron nhan tao MLP tuong ('ng véi hai cd s dif liéu nay s& dudgc phét trién bang hdp
cong cu hoc sau cua phan mém MATLAB; két qua luyén cac mang nay va do chinh xac cla ching
dudgc so sanh vdi nhau d€ danh gia tuang déi chat lugng ciia CSDL CovidVN.

T khoa:
Mang noron nhan tao, cd s@ dif liéu virus corona (COVID-19), perceptron da IGp (MLP).

Abstract:

In this article, we present how to create a database of Covid-19 diseases at National Hospital of
Tropical Diseases (called the CovidVN database) and then develop a learning neural network based
on this database to diagnose this disease.

The CovidVN Database is built based on the processing of real diagnostic test results of Covid-19
patients with a large number of samples and in accordance with the structure of the Israeli Health
System Covid-19 disease database (called COVIDIsr Database).

Then two MLP Artificial Neural Networks corresponding to these two databases will be developed
using the Deep Learning Toolbox of MATLAB software; the results of training these networks and
their accuracy are compared with each other to assess the relative quality of the CovidVN database.

Keywords:
Artificial neuron networks (ANN), Covid-19 flu database (COVID-19); MultiLayer Perceptron (MLP).

1. GIOI THIEU CHUNG vao chan doan va diéu tri y khoa dang
Viéc ung dung cong nghé tri tué nhan tao  bung nd trén thé gisi [1] va bat dau & Viét
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Nam [2], [3], [4]..., trong d6 c6 ung dung
[5] st dung mang noron nhan dang hinh
anh dé chan doan Covid. Tuy nhién, diéu
kién tién quyét dé &p dung phuong phap
hoc may trong chan doan y khoa 1a phai
¢ co s& dit lieu vé chan doan bénh ly...,
diéu ma trén thé gisi chi mot sé nudc xay
dung va cong bé nhu My, Israel..., nhung
ddi voi Viét Nam thi hoan toan chua c6.

Vi vay, dé tng dung cac phuong phap hoc
may (céng nghé tri tué nhan tao) nham
xay dung hé thdng hd tro chan doan bénh
Covid-19, trong cong trinh nay, trudc hét
chung t6i s& thiét ké co s¢ dit lidu dung dé
chan doan bénh Covid-19 (goi tit 1a co s
dir liéu COVID19VN); sau do6 dua trén co
so dir liéu nay sé xay dung mot mang
noron nhan tao kiéu MLP dé hd tro chan
doan bénh Covid. Hiéu suat chat luong
cta mang noron nay s€ dugc so sanh vai
mang noron ¢O clng thiét ké nhung dya
trén Bo dir liéu nghién cau ma vé Covid-
19 (CORD-19) cua Bo Y té Israel [6].

2. DI LIEU VA PHUONG PHAP
2.1. Dir liéu
2.1.1. Corsé&dir liéu CORD-19

Co so dit lisu CORD-19 duoc lay tir B
dir liéu nghién ciru m¢o cho Al cua Dai
hoc Allen (CORD-19) hgp tac vai Séang
kién Chan Zuckerberg, Trung tdm Cong
nghé An ninh va N&i troi caa Pai hoc
Georgetown, Nghién cuu cua Microsoft,
IBM va Thu vién Y khoa Quéc gia - Vién
Y hoc Quéc gia Health, phéi hop véi Vian
phong Chinh sach Khoa hoc va Céng

nghé cua Nha Tring [5]. Co s6 dir liéu
nay chtra cac thdng sb dic trung thu duoc
tr 578 bénh nhan va 6 thudc tinh dau vao
nhu: gidi tinh, ho, sét, viém hong, kho
thd, dau dau lién quan dén 3 dau ra tuong
tng v6i 3 két qua chan doan bing xét
nghiém test nhanh khang nguyén SARS-
CoV: am tinh, duong tinh vgi cum Covid-
19 va khac.

2.1.2. Cosodrliéu COVID19 VN

Dua trén céu trac thudc tinh caa co so dit
liéu Open Research Dataset CORD-19, c0
thé thiét ké co so dir lieu COVID19VN
v6i 6 thuoc tinh (gigi tinh, ho, sét, dau
hong, khé thé, dau dau), ¢& mau lén hon
500, theo biéu mau thu thap dir liéu twong
duong... Viéc trién khai thiét ké nay duoc
thuc hién tai Bénh vién Bénh Nhiét doi
Trung wong Ha Noi - bénh vién tuyén dau
trong céng tac phong chdng cac bénh
truyén nhidm va nhiét dai - trong dot cao
diém cua dich Covid-19 dau nam 2022
véi sy tham gia cua cac bac si, diéu
dudng... vé nhan vién va bénh nhan da
timg dén kham tai céc phong kham
chuyén khoa cua bénh vién... Két qua la
da xay dung duoc co so dir liéu dau tién
vé bénh cim Covid-19 cho bénh nhan
Viét Nam (COVID19VN) (Bang 1). N6
bao gém céc thdng sb dic trung thu dugc
tir 504 bénh nhén va 6 thugc tinh dau vao
dugc dé cap ¢ trén va duogc lién két véi 3
dau ra: am tinh, dwong tinh véi cdm
Covid-19 va khac (dwoc xac dinh bang
xet nghiém test nhanh khang nguyén
SARS-CoV).
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2.1.3. Tién x& ly cor sé di¥ liéu; loc cac
thuéc tinh tén that 16n, chuan hoa
Trudc khi duoc sir dung dé huan luyén
mang noron, co s& dit liéu can dugc xir ly
trude dé loc ra cac thuoc tinh co ton that
I6n va sau @6 gia tri cia cac thuoc tinh
con lai dwoc chuan héa sao cho ching
nam trong khoang (0,1).

Nhu vay, sau khi xir 1y so bg, co s¢ dir
licu CORD-19 dung dé huan luyén mang
noron hoc may bao gom 2 ma tran: ma
tran CORD-19Inputs (IP1) co6 kich thudc
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6x578 twong tng vai 6 thugc tinh va 578
mau va ma tran CORD-19Targets (OP1)
¢6 kich thuéc 3x578 twong (ng véi 3 két
quéa chan doan bénh va 578 mau.

Tuong tu, co s¢ dir licu COVID19VN sau
khi xir Iy so bo gébm 2 ma tran: ma tran
COVID19VNInputs (IP2) c6 kich thudc
6x504 tuong wng véi 6 thuoc tinh va
504 mau va ma tran COVID19VNTargets
(OP2) ¢6 kich thuéc 3x504 twong (ng Véi
3 két qua chan doan bénh va 504 miu
bénh pham.

Bang 1. Cap dd c4u tric cua co thé va phwong phap chan doan

Attributes - symptoms Diagnostic results
(Network input) (Network output)
nSuanTl:?e!? Gender | cough fever t?]?(gzt dyspnea | headache | negative | positive | other
1 0 0 0 0 0 0 1 0 0
2 0 0 0 0 0 0 0 1 0
3 0 0 0 0 0 0 1 0 0
4 1 0 0 0 0 0 1 0 0
5 0 0 0 0 0 0 1 0 0
6 0 0 0 0 0 0 1 0 0
7 1 0 0 0 0 0 1 0 0
8 0 0 0 0 0 0 1 0 0
9 0 0 0 0 0 0 1 0 0
10 1 0 0 0 0 0 1 0 0
11 1 0 0 0 0 0 1 0 0
12 1 0 0 0 0 0 1 0 0
13 1 0 0 0 0 0 1 0 0
14 0 0 0 0 0 0 1 0 0
15 1 0 0 0 0 0 1 0 0
500 0 0 0 0 0 1 0 1 0
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Attributes - symptoms Diagnostic results
(Network input) (Network output)
Sample sore . -
number Gender | cough fever throat dyspnea | headache |negative | positive | other
501 0 0 0 1 0 0 0 1 0
502 0 0 0 0 0 0 0 1 0
503 1 0 0 0 0 0 0 0 1
504 1 0 0 0 0 0 0 0 1
Note: Cu thé, mang nay c6 dau vao l1a 6 noron

- Yes symptoms — 1 ;
- No symptoms - 0.

2.2. Phwong phap

Tir quan diém cua ly thuyét nhan dang,
chan doan y té thudc vé bai toan phan Iop
thuong duoc giai quyét bang cach ap
dung mang noron nhén tao Perceptron da
16p (MLP) [2], [3], [4]. Nhu vdy, dit ra
yéu cau thiét ké 2 mang da 16p tryc tiép
c6 cuing cau tric dya trén 2 co so dit liéu
CORD-19 va COVID19VN.

2.2.1. Thiét ké mang da |6p

Pé dam bao tinh khoa hoc va thuan tién
trong viéc xady dung va khao sat mang,
phan mém Neuron Network Toolbox
trong phan mém Matlab [7] s& duoc sir
dung dé thiét ké mang. Nhu vay, dua trén
cau trac du ra/dau vao cia cac co so dir
liéu noi trén, c6 thé dé xuat thiét ké mang
Vi s6 16p va sb noron cu thé nhu sau:

4\ Pattern Recognition Neural Network (view) - O x

Hidden Output

Pl

Hinh 1. Mang Neuron MLP

tuong Ung V4i 6 thuoc tinh, 16p 4n
sigmoid gom 10 noron va 16p dau ra c6 3
noron 1a 3 dau ra twong Gng véi 3 két qua
cta bénh dugc chan doan.

2.2.2. Thudt toan huén luyén mang

Pé t6i wu hoa/huan luyén mang MLP,
phuong phap phd bién nhat hién nay Ia st
dung thuat toan lan truyén nguoc. Thuat
toan nay hoi tu dén maot giai phap giam
thiéu 16i binh phuong trung binh vi viéc
hiéu chinh trong sé va sai léch cua thuat
toan duoc thyc hién theo hudng ngugc lai
véi vecto gradient cua ham 156i binh
phuong trung binh ¢6 trong so.

2.2.3. Phan bé ty 1é mau

Viéc dao tao, kiém tra va xac nhan mang
dugc thyc hién véi ty 16 mau lan luot l1a
70%, 15% va 15%.

3. KET QUA, DANH GIA

3.1. Két qua

Két qua dao tao mang véi co sé dir liu
CORD-19 duoc hién thi trong Hinh 2 va
Hinh 3.
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Training Confusion Matrix Validation Confusion Matrix
1| 1se 93 91 45.6 4| 2 24 22 36,1
38.1% | 23.0% | 22.5% | 54 4% 20.9% | 27.6% | 25.3% | 63.9%
8, o 59 2 96.7 8, o 14 1 033
1 0.0% 14.6% | 0.5% 3.3 o 0.0% 16.1% 1.1% 6.7
5 5
2, o 4 1 20.0 2, o [ 0 NaN
37| 0o% | 1.0% | 02% | s0o0% 37| 0o% | 00% | 00% | man
100 37.8% | 1.18 53.0% 100° 36.8 0.0 46.0%
0.0% | 62.2% | 98.9% | 47.0% 00% | 63.2% | 100% | 54.0%
~ 2 = ~ a LS
Target Class Target Class
Test Confusion Matrix All Confusion Matrix
1 29 18 23 41.4 1 209 135 136
33.3% | 20.7% | 26.4% | 58.6% 36.2% | 23.4% | 23.5%
2, o 13 0 100% 2, o 86 3 96.6
Fad 0.0% 14.9% | 0.0% 0.0% = 0.0% 14.9% | 0.5% 3,4¢
(=] L]
E 5
S5 0 4 0 0.0° S, 0 8 1 11.1
S 0.0% 4.6% 0.0% 100% 8 0.0% 1.4% 0.2% | 88.9%
100 371 0.0 48.3% 100° 0.7% 51.2%
0.0% | 62.9% | 100% | 51.7% 0.0% 99.3% | 48.8%
~ a LS ~ a L%
Target Class Target Class

Hinh 2. Ma tran két qua dao tao, xac nhan,
kiém tra va 16i téng thé ctiia mang
dwa trén co s& div liéu CORD-19

Best Validation Performance is 0.32372 at epoch 11
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Training Confusion Matrix Validation Confusion Matrix
1| 253 29 51 76.0% 1 50 5 16 70.4%
71.9% 8.2% 14.5% 24 0% 65.8% 6.6% 21.1% 29 6%
@, 1 15 2 | ssan 2, o 5 o 100%
S| 03% | a3% | 0e% | BT S| 0o% | 68% | 00% | 00%
5 5
£, o 1 0 0.0% £, o 0 0 NaN%
87| 0o% | 03% | 00% | 100% 87| 00% | 00% | 00% | Nanw
0.0% 76.1% 00% 50.0% 0.0% 72.4%
100% 23.9% 0.0% 50.0% 100% 27.6%
S 2 ) ~ a ™
Target Class Target Class
Test Confusion Matrix All Confusion Matrix
1 54 7 1 75.0% 1 as7 41 78 75.0%
71.1% | 9.2% | 14.5% | 25.0% 70.8% | 8.1% | 15.5% | 25.0%
8,0 o 2 2 | so0% 8,0 1 22 4 | 815w
S| 00% | 26% | 26% | s00% S| 02% | 44% | 08% | 185%
] ]
£, o 0 0 NaN% £, o 1 0 0.0%
87| 00% | 0.0% | 00% | nanw 87| 00% | 02% | 00% | 100%
100% | 22.2% | 0.0% | 73.7% 99.7% | 34.4% | 0.0% | 75.2%
0.0% | 77.8% | 100% | 26.3% 0.3% | 65.6% | 100% | 24.8%
N a L S o s
Target Class Target Class

Hinh 4. Ma tran két qua dao tao, xac nhan,
kiém tra va 16i tbng thé cta mang
dwa trén co’ s& div liéu COVID19VN
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Hinh 3. Hiéu suat xac thwc tét nhat ctia mang
dwa trén co’ s& dir liéu CORD-19

Két qua dao tao mang véi co s dit liéu
CORD-19 duoc hién thi trong Hinh 4 va

Hinh 5.

Best Validation Performance is 0.24656 at epoch 8
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Hinh 5. Hiéu sudt x4c thyc tét nhat cia mang
dwa trén co’ s& div liéu COVID19VN

Bang 2. Két qua chinh cta bai kiém tra danh gia mang noron
ddi vé&i cac tuy chon chi dinh trong Iwong- Co sé dir liéu COVIDIsr (CORD-19)

Trudng

hop Co so dir liu [%]

Ty 1€ thanh céng

Ty lé thatbai | Hiéu suit xac

[9%6] thuc tétnhat | CMUKY

1 CORD-19 51.2

48.8 0.32372 11

2 COVID19VN 75.2

24.8 0.24656 8
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3.2. banh gia

= Do dir liéu dau vao giita co so dir liéu
CORD-19 va co s¢ dir licu COVID19VN
cd sy khéc nhau nén két qua thu duoc
nhu sau:

- Ty 1¢ thanh cong dbi Véi co so dir ligu
COVID19VN lén t6i 72,4% va ddi véi co
s¢ dir lieu COVIDIsr (CORD-19) chi la
51,2%;

- Khoang thoi gian hoi tu ddi véi co so di
licu COVID19VN la 8 chu ky trong khi
dbi véi co so dir lieu CORD-19 1a 11
chu ky;

- Két qua xac thuc tét nhat cho co so dir
lieu COVID19VN la 0,24656 trong khi
d6i véi co so dir liecu CORD-19 Ia
0,32372.

= Két qua nay cho thay hiéu suat
cia mang dua trén co so dir liéu
COVIDI19VN cao hon so voi mang dua
trén co s6 dir liéu CORD-19. Su khac biét
vé hiéu qua chan doan cua hai mang nay
c6 thé 1a do su khac biét vé d6 chinh xac
trong cach thic/phuong phap kiém tra két
qua chan doan.

= Ty Ié chan doan thanh cong thip cua
ca hai mang (< 75%) c6 thé 1a do viéc sir

dung khdéng phu hop céc thuoc tinh co
trong s6 khong cao tuwong ung Voi Cac
murc cAu trac co thé vi mé. ..

4. KET LUAN

Nghién ctu nay gigi thiéu co so dix liéu
ma&i vé bénh Coronavirus COVID-19
(COVID19VN) dugc xay dung tai Bénh
vién Bénh Nhiét doi Trung wong Ha Noi.
Ngoai ra da xay duyng hai mang noron
nhan tao MLP hd tro chan doan bénh
COVID-19 dua trén co s¢ dir liéu nay va
co s6 dir lieu CORD-19 cua Israel.

Hiéu qua cao hon cua mang xay dung co
so dir licu COVID19VN so vai mang dua
trén co so dit lieu CORD-19 cho phép
khing dinh chat lugng cua co so dit lidu
COVIDI9VN cling nhu mang noron hoc
may duya trén né. Do d6, chic chan cd thé
st dung mang noron duoc thiét ké trén
trong viéc hd trg chan doan bénh Covid-
19 trong diéu kién Viét Nam.

Nghién ctru nay ciing chi ra hudng phat
trién tiép theo trong viéc tng dung tri tué
nhan tao trong y té tai Viét Nam, d6 1a tao
ra co s6 dit liéu chan doan bénh ndi chung
va bénh cim COVID-19 ndi riéng vai cau
trac thugc tinh hop 1y hon tuong tng vai
céc cap do cau tric vi md cia co thé.
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