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Tém tit— Chan doan ban dau cé vai trd quan trong
trong qua trinh kham chira bénh. Néu xéac dinh duge sém
treong hop kham 1a cé d4u hiéu bénh nang thi viéc chira
tri s€ gap thuén loi. Nguoc lai, ngudi kham s€ khong con
lo ling hodc chi can kham tai cac co s¢ y té nho tai dia
phuong, tranh dugc su lang phi va cling gop phan giam
tai cho bénh vién trung tim. Bai bao nay dé xuat phuong
phap ding cac mé hinh hoc sau cho viéc chan doan ban
dau giup nhan dinh bénh. Phuong phép ma bai bao dé
xuit tmg dung cac k¥ thudt xir Iy ngén ngir ty nhién ddi
v6i tiéng Viét trong viée xay dung kho dir liéu huén luyén
hé thdng hoc siu tir cac bénh an dién tr. Két qua thir
nghiém véi mé hinh CNN, LSTM va CNN-LSTM két
hop 1a kha t5t khi nhan dinh 3 loai bénh phoi, tiéu hoa, da
lieu.

Tir khéa- Kho ngit 1iéu, Hoc sau, phan 16p, CNN,
Mang Neural Network, y té, kham bénh.

. GIOITHIEU

Xay dung mot hé théng hd trg cham soc stc khoe hodc
tham kham bénh tu dong 1a mong mudn da co tir 1au. Véi
su phat trién cua khoa hoc may tinh, va nhét 1a su phat
trién ctia cac phuong phap hoc sau, nhu cau nay cang trd
nén dugc quan tdm hon va cling cang c6 co s¢ thanh cong
hon. Trén thé giéi di c6 nhiéu cong trinh nghién ctru vé
linh vuc nay [1]. Cac cong trinh ndy nghién ctru Gng dung
tir nhidu linh vyc khac nhau cua khoa hoc may tinh nhu
thi gidc may tinh, nhan dang giong noéi ciing nhu xu 1y
ngén ngir tu nhién cho tiéng Anh. Nhing cong trinh xtr 1y
bai toan chuyén siu theo chuyén nganh hep nhu [5] va [6]
doi hoi cong stre rat 16n va ciing thu duge nhitng két qua
rat tt.

Viéc thu thap kién thic va hiéu biét tir dir liéu y sinh
phirc tap, nhiéu chiéu va khong dong nhat van 1a mot
thach thirc quan trong trong viéc xay dung kho dir liéu dé
huén luyén céc hé thong deep learning. Nhiéu loai dit liéu
khéc nhau di va dang xuét hién trong nghién ciru y sinh
hién dai, bao gdm ho so strc khoe dién tir, hinh anh, dir
liéu cam bién ... Dic diém chung cua cac loai dir lidu nay
1a phtre tap, khong ddng nhat, chii thich kém va noi chung
1a khong c6 cdu trac. Viée xtr 1y cac dir liéu nay doi hoi
nén tang kién thirc mién day du.
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Nhiéu khai niém va mdi quan hé dang nam trong céc
dir lidu y t& nhu: cac tom tit xudt vién, cac két qua xét
nghiém, cac cong trinh nghién ctu khoa hoc... Nhiing dir
lidu nay dugc tao ra lién tuc hiang ngay va dang luu trir
v6i nhiéu dang khac nhau nhu: 4m thanh, hinh anh va vin
ban. Cuy thé, vin ban tuong thuét (clinical arratives) chira
nhiéu khai niém d& cap dén cac diéu kién 1am sang, cac vi
tri giai phau trén co thé, cac loai thudc duge st dung
trong qué trinh diéu tri va nhitng thi tuc (thu thuat). Viéc
rit trich cac khai niém va mdi quan hé giira ching 1a co
s nén tang dé phat trién cac ung dung nhu: tim kiém
thong tin, hoi dap, tom tit van ban va hé thong hd tro ra
quyét dinh. Nhiéu hinh thtrc mit chir (surface forms) biéu
dién cung khai niém, cho nén viéc rit trich va anh xa
nhiing khai ni¢m xuét hién trong tai liéu van ban dén
nhiing thuét ngr da@ dugc dinh nghia trong cac tir vung
hodc ontology (hay goi la chuan hoa) nham giup cho
nguoi dung dé dang nhén biét va hiéu dugc cac khai niém
va mbi quan hé mot cach dé dang.

Trong linh vyc y hoc c6 nhiéu ngudn tai nguyén tir
vung va ontology phong phu, c6 thé duoc tin dung dé
nhan dién cac khai niém va lién két cac khai niém hodc
chudn hoa. Mot trong nhimg ngudn tii nguyén dé 1a
UMLS (Unified Medical Language System), nd chira trén
130 tir vung (lexicons/thesauri) vdi cac thudt ngit tir nhiéu
ngon ngir khac nhau trong d6 UMLS Metathesaurus tich
hop nhitng nguon tai nguyén chuan nhu: SNOMED-CT,
ICDY9 va RxXNORMdugc sir dung rong rai trén thé gidi
trong cham soc 1am sang, y té cong dong va dich té hoc.
Ngoai ra, UMLS ciing cung cdp mot mang ngit nghia,
trong d6 mdi khai niém trong Metathesaurus dugc biéu
dién boi mot ky hidu nhan dang duy nhét khai niém (CUI
- Concept Unique ldentifier) va dugc phéan loai nglt nghia
[16].

Trong phan tiép theo cua bai bio, cac tac gia s& trinh
bay mot s6 cong trinh lién quan & muc 2. Muyc 3 s& trinh
bay vé phuo‘ng phap thuc hlen tu qua trinh xu ly dit liéu
dén cac ciu hinh ctia mot sb giai thuat hoc sau dung trong
thir nghiém cua bai bao. Muc 4 cac tac gia s& trinh bay két
quéa dat dugc va cac ¥ kién thao luan. Céc tic gia s& trinh
bay nhiing ¥ kién két quan va huéng phat trién tiép dya
trén két qua dat dwoc tir bai bao nay trong muc 5.

Il. CAC CONG TRINH LIEN QUAN

Trong linh vuc y khoa, viéc ung dung tri tu¢ nhan tao
da dugc phat trién tir 1au. V6i su phat trién cla cac giai
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thudt hoc sau thi linh vuc nay cang dé diéu ki€n phat
trién, nhat 1a v6i cac bai toan thudc linh vyc thi gidc may
tinh (computer vision).

O cong trinh [10] céc tac gia giGi thigu mot mé hinh
hoc sdu phan loai tré em khoe manh hoiac c6 kha ning
mac chimng tu ky. M6 hinh céc tac gia s dung 1a CNN két
hop v&i md hinh MobileNet. Két qua dat dwoc rat tét, do
chinh xac dat 94,6%. Trong khi d6, Amjad Rehman [11]
va cac cong su phén loai bénh bach ciu man tinh dong té
bao lympho sir dung md hinh CNN phan loai anh chyp té
bao dat do chinh xac 97.78%. O bai bao [12] cac tac gia
sir dung md hinh hoc sau trong chan doan ky sinh tring
duong rudt ¢ nguoi, tac gia st dung mang no-ron tinh
chap ConvNet v6i d6 chinh xac 96.49%. Trong bai bao
[13] tac gia phat hién va chan doan sau rang bang cach sir
dung thuat toan mang no-ron CNNs dya trén md hinh hoc
sau, véi do chinh xac 95%.

Céc cong trén dat dugc do chinh xéc rat cao khi giai
quyét bai toan xac dinh mot loai bénh cu thé.

Céc giai thuat hoc sau trong linh vyc xir Iy ngén ngit ty
nhién tiéng Viét ciing dugc ding trong nhiéu céng trinh,
nhét 1a cho linh vuc phan loai y kién danh gia san phim
nhu [14] va [15]. Két qua dat dugc & cac cong trinh nay
cling kha tot, do chinh xac trén 80%. O cong trinh [14]
chc tac gia da thir nghiém phan loai ¥ kién cho tiéng Anh
va tiéng Viét dé nhan thiy cic giai thuat hoc sdu khong
phu thudc vao ngdn ngir trong linh vue xtr Iy ngdn ngu tu
nhién. Van dé sur dung cac giai thuat hoc sau cho linh vuc
xtr Iy ngdn ngir ty nhién 1a xay dung kho ngir liéu day du
va chét luong dé cac giai thudt hoc sau hoc tdt tri thirc cua
linh vuc can xu 1y.

I11. PHUONG PHAP TIEP CAN

Cac bénh an dién tr c6 nhidu yéu t6 nhu sé do huyét
ap, than nhiét, hodc céc chi trong xét nghiém ... 1a nhitng
gia tri ¢6 ¥ nghia quan trong thudc vé chuyén nganh khoa
hoc strc khoe. Néu chi xem céc gia tri nay nhu mdt tr
hodc cum tir théng thuong s& dan dén chan doan hodc
nhan dinh sai trong kham chita bénh. Tuy nhién, ngoai
nhiing chi s6 két qua ctia qué trinh kham can 1dm sang ¢6
tinh chuyén mén sau vé y khoa, cic thong sb cia qua
trinh kham téng quat nhu chiu cao, cin ning, huyét ap
... khong doi d6 chinh x4c cao. Pay 1a cac thong sb co
ban gop phan vao nhan dinh phan loai bénh trong giai
doan dau cta qué trinh kham chita bénh. Trong bai bao
nay cac tac gia trinh bay phuong phap tiép can xir Iy cac
thong tin ban dau nay thanh co s6 tri thirc nham khai thac
kha ning cuia cac hé thong hoc sau cho muc dich hd trg
phan loai mot s6 bénh ¢ giai doan dau cia qua trinh kham
chita bénh.

3.1 Tién xa Iy daz liu
3.1.1 X&y dung kho diz liéu

Dir li€u ma céc tac gia thu thap 1a cac bénh an dién t
mot s6 bénh vién va phong kham tu nhan. Qua trinh xu 1y
tao kho dur liéu duoc thuc hién theo cac budc:

Budc 1: Rut trich dir li¢u theo tirng ca kham va két luan
cua cac bac sy.

Buéc 2: Tao vin ban cho mdi ca kham bénh. Mdi ca
tao thanh mot vin ban. Mdi cAu trong vin ban 1a mot
thong tin theo khia canh nhu tién str bénh, chin doan, két
luan.
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Diéu quan trong trong thong tin bénh an la chan doan
va két luan cta bac si. Vi day 1a thong tin gan nhan cia
mau dir liéu. Cac bénh an khong c6 thong tin chan doan
va két luan cua bac s s& bi loai bo. Cac thong tin khac c6
thé bi khuyét.

Vi du:

“17 thdng, cao 120 cm, nang 16 kg, biéu hién 1am sang
sot, ho, ngu ly bi, tho rit khi nam yén. Chdn dodn kha
néang viém phdi. Két lugn viém phéi ngng”

Nhin cta dit liéu nay: viem_phoi (viém phoi)

Nhu vy, cdu trac kho dit liéu bénh an nay gém:

- Thudc tinh xac dinh mdi mau di liéu.
- Vin ban ndi dung cdc mau dit liéu bénh an
- Nhin bénh cho mbi bénh an.

Sau qua trinh x1r Iy nhu trén tac gia thu dugc mot kho
dir lidu v6i s6 liéu nhu bang 1.

Céc loai bénh dugc thu thép thtr nghiém trong bai bai
béo nay la: da liéu, tiéu hoa va bénh lién quan dén phdi.
Day 1a cac bénh rat thuong gip ¢ tré em. Trong d6, bénh
da lidu 1a loai bénh c6 triéu chting thudc dang da dang va
phirc tap nhét.

Bang 3.1: S6 liéu kho diz liéu bénh an bang tiéng viét

bic tinh S6 hrong
S6 bénh nhan 4027
S6 van ban 8791
S4 loai nhan (loai bénh) 3 (da licu, tiéu hoa,
phoi)

3.1.2 Tgo dir liéu cho mé hinh hoc sau

Dir lidu vin ban duoc chuyén déi vé dang ma tran trong
s6 dé su dung huén luyén cac moé hinh hoc sau. Bai bao
nay sit dung cong cu word2vec [8] cho viéc chuyén ddi
nay. Word2vec chita m6 hinh Continuous Bag-of-Words
(CBOW) va md hinh Skip-Gram [9]. M6 hinh CBOW du
doan tir muc tiéu (vi du: tir “mac” c6 thé tim ra khi dung
tir “k&” néu trong kho ngir liéu hai tir ndy c6 mbi quan he)
tlr cac tir cung ngir canh véi nd, trong khi mé hinh Skip-
Gram thyc hién nguoc lai, du doan céc tu ngir canh dugc
dua ra tir muc tiéu.

3.2 So heot Vé phirong phap hoc sau CNN va LSTM
3.2.1 CNN

CNN 1a mét trong nhitng mé hinh hoc sdu tién tién
gitip cho ching ta xdy dung dugc nhitng hé théng xur 1y
thong minh, cho két qua c6 do chinh xac cao. M6 hinh
CNN nhu hinh 1 ¢ cac layer lién két dwoc véi nhau
thong qua co ché tich chap (convolution). Layer tiép theo
1a két qua tich chap tir layer trudc d6. Nho vay, ta c6 duoc
cac két ndi cuc bd. Tinh Kkét hop cuc bd cho ta cac cép do
biéu dién thong tin tir mirc do thap dén mic do cao va
triru tuong hon thong qua tich chap (convolution) tir cac
bo loc.
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Hinh 1: M6 hinh Convolutional Neural Network chudn [2]

Véi bai toan xir Iy ngén ngit ty nhién, tang Word
embedding ¢ thé dugc tao tir cong cu word2vec. Tang
nay gom céc ma tran kich thuée n x k, biéu dién céu c6 n
tir, mdi tir biéu dién mot vector k chidu. Lop nay ma hoa
modi tir trong cau duge chon thanh mot vector tir. Pat 1 e
R 1a chiéu dai cau, |D| € R 14 kich thudc tir vyung va WO
e R®PI1a ma trAn nhung cac vector tir k chiéu. Tir thi i
trong cdu dwoc chuyén thanh mot vector k chidu w; bang
cong thie (1):

Wi = W(I)Xi (1)
trong d6 i 1a mot biéu dién one-hot vector cho tir thir i.

Tang Convolution str dung phép tich chap dé xir 1y dir
liéu béng cach truot cira s6 truot (slide windows) c6 kich
thude cb dinh (con goi la kernel) trén ma trén dir liéu dau
vao dé thu duoc ket qua da dugc tinh chinh. Trong khi do,
tang Pooling tong hop cac vector két qua cua ting
Convolution va giir lai nhitng vector quan trong nhat.

Tang full-connected don gian 14 mot neural network
truyén théng str dung nhimg vector con lai & cac 16p trén
lam dau vao dé tao ra két qua cudi cung thong qua quéa
trinh hudn luyén.

3.2.2.LSTM

Mang LSTM [7] thudc nhém phuong phap hoc sau hdi
quy (Recurrent Neural Networks — RNN). M6 hinh mang
LSTM nhu & hinh 2. LSTM ¢6 cac két ndi giita cac neural
tao thanh dang c6 hudng co tinh chu ky va c6 kha nang
hoc cac phu thudc dai. Tét ca cac RNN ¢o dang mot chudi
cac module 13p lai. Trong ciac RNN tiéu chuin, mé dun
lap nay thuong cé cau tric don gian. Tuy nhién, module
lap trong LSTM thi phtc tap hon. Thay vi c6 mét ting
neural thi c6 bén 16p tuong tac theo mdt cach dic biét.
Bén canh do6, nd cé hai trang thai: trang thai 4n va trang
thi té bao (cell state). Hinh 2 minh hoa mé hinh LSTM.
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Hinh 2: M6 hinh Long Short Term Memory network [7]

Tai thoi diém budc t, LSTM trudc tién quyét dinh
thong tin nao s€ dugc do vao trang thai t€ bao. Quyét dinh
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ndy dugc dua ra boi mot ham sigmoid hoac tang o, duoc
goi la cong quén (forget gate). Ham lay he1 (dau ra tir 16p
an trude do) va x (ddu vao hién tai) va xuat ra mot so
trong [0, 1], trong d6 1 ¢6 nghia 1a gii hodn toan va 0 cd
nghia 13 b6 qua hoan toan trong cong thirc (2)

fi= o(W'x + U'ha) (2)

Sau d6 LSTM quyét dinh nhiing thong tin méi s& luu
trit trong trang thai té& bao. Viéc nay gom hai budc. Pau
tién, mot ham hay 16p sigmoid, dugc goi 1a cong dau vao
nhu & cong thirc (3), quyét dinh gia tri nao LSTM s& cap
nhat. Tiép theo, mot ham hodc 16p tanh tao ra mét vecto

cic gia tri mg vién méi C .
it = o(Wix; + Uhe.) @)

C-= tanhW"x, +U"h,,) 4

Tiép theo, cdp nhat trang thai té bao cii C1 vao trang
thai t& bao méi C; nhu cong thirc (5). Cong quén f; c6 thé
kiém soat d6 dbc di qua nd va cho phép x6a va cap nhat
bd nhd mot cach twong minh, gitp giam bdt sy hao hut
cua ﬂdé dbc hoac 1am bung nd vé do déc trong RNN tiéu
chuan.

C =f*C_,+i *(it ®)

LSTM quyét dinh déu ra dva trén trang thai té bao.
Truge tién, LSTM chay mot 16p sigmoid, quyét dinh phan
nao cua trang thai té bao s& xuét ra trong cong thic (6),
dugc goi 1a ngd ra (output gate). Sau d6, LSTM dit trang
thai té bao vao ham tanh va nhén nd voi dau ra cua cong
sigmoid, d¢ LSTM chi xuit ra cic phan ma nd quyét dinh
nhu cong thic (7).

0 = G(VVOXI +U Oh[_l) (6)
h, =0, *tanh(C,) 7)

LSTM thudng dugc ap dung cho dit liéu tuan ty nhung
cling c6 thé dugc st dung cho dir li¢u c6 cau truc cay.

3.2.3 M6 hinh CNN-LSTM

Phuong phap LSTM c6 thé 1am viéc hiéu qua véi loai
dir liéu tuan tu c6 kich thudce lon. Véi dic trung cua loai
dit liéu bénh an c6 cac chi sb co tinh chuyén mon sau.
Pac trung nay cua dit liéu s€ phtt hop voi mo hinh tich
chap cua CNN nhu da trinh bay 6 muc 3.2.1. Bai bao thur
nghiém két hop m6 hinh CNN va LSTM nham khai thac
uu diém cia moi mo hinh trong vén dé hoc dic trung cua
dir lidu y t&. Mo hinh két hop nay dwoc thé hién trong
Hinh 3.

Tang tich chap (Convolutional layer) cia mang CNN
tao ra mot tap cac vector dic trung cua dbi tuong. Sb
vecto ddc trung bang s bo loc duge sir dung trong quéa
trinh tich chap. Trong 16p tong hogp sd chiéu (Pooling
layer), cac gia tri gia tri ddc trung tot nhat tir mdi 16p s&
duoc chon dé thu duoc dic trung quan trong nhét cua van
ban. Céac vecto dic trung qua mang CNN duogc két ndi
day dua (Full connected layer) tao ra mét tip hop céac tham
0 0 dau ra cia mang CNN. B LSTM sir dung cic tham
s6 dau ra cia CNN dé thuc hién qua trinh phan loai cac
van ban.
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Dir liéu
huan
luyén

CNN

Thong s6

cua mo

Nhan cua dir liéu
kiém tra

LSTM CNN

Giai doan kiém tra

Di liu II

kiém tra

Hinh 3: M6 hinh két hop CNN va LSTM [14]

IV. THUCNGHIEM

4.1. Céu hinh cac mé hinh hoc sdu

a) LSTM

Dua trén thu vién Keras. Cac thong sé duoc chon dé

thir nghiém nhu liét ké ¢ bang 4.1.
Bdng 4.1: Thdng so thir nghiém md hinh LSTM

Pic tinh Gia tri
S6 neural 4n 100, 200
dropout 0.2
Recurrent_dropout 0.2
Epoch 500
Kich thudc embedding w 300
Ham activation sigmoid

b) CNN

Duya trén thu vién Tensorflow. Cac thong s6 duoc

chon dé thir nghiém nhu liét ké & bang 4.2
Bang 4.2: Thong sé thir nghiém md hinh CNN

bic tinh Gia tri

Kich thuéc embedding 300
Wprd

S0 b loc 300
Dropout 0.5
Epoch 500
L2 0.0008
Ham activation Sigmoid

Kich thudc bo loc 34,5

c) CNN — LSTM két hop

Dua trén thu vién Keras. Cac thong ) duoc chon dé

thir nghiém nhu liét ké ¢ bang 4.3.
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Bang 4.3: Théng so thir nghiém md hinh CNN +
LSTM

Pic tinh Gia tri
Epoch 500
LSTM
S6 bo loc 200
Ham activation softmax
CNN
Kich thuéc embedding
word
S6 b loc 300
Kich thudc bo loc 3
Pool size 2
Ham activation sigmoid

4.2 Két qua thiz nghiém

Két qua thir nghiém trén bo dit liéu trinh bay ¢ phan
3.1

Bang 4.4: B chinh xac (accuracy - %) cua cac thuw
nghiém

Phuwong phiap | Dalifu | Tiéuhoda Phéi Téng
CNN 61.57 67.43 | 66.99 | 65.42
LSTM 60.64 67.57 | 66.66 | 65.06
CNN-

LSTM 68.73 73.60 | 71.64 | 71.38

Tir két thu duge vé do chinh xé4c cua cac phuong dung
trong thir nghiém cta bai bao nay co thé rut ra mot sb
nhén xét sau:

- Su Kkét hop gitta bd CNN va bo LSTM c6 sy cai
thién déang ké vé hiéu nang khi so v&i khi thyc thi riéng
timg giai thuat. Mirc chénh léch cao nhat 1én dén trén 8%
ddi voi loai nhan bénh da lidu. Nhu vay, su phuc tap cua
triéu ching cua bénh da lidu, khi duoc chuyén qua mé
hinh ngén ngir, khién cho giai thuat CNN va LSTM hoc
khong hiéu qua. Khi két hop hai mé hinh nay thi nhiing
uu diém cta m&i mod hinh s& bd sung cho nhau lam ting
kha nang hoc tri thirc tir dit liéu, nhu da dé cap o phan
3.2.3.

- Dbi véi kho dir liéu thir nghém trong bai bao nay,
két qua thu duge vé do chinh xac cia phuong phap CNN
va LSTM tuong duong nhau trong kha nang phan biét ca
ba nhan bénh ciing nhu trong danh gia chung. Chiéu dai
16n nhit ciia mot mau dit liéu trong thir nghiém cta bai
bao nay la 157 tir. Pay la kich thudc khong quéa 1on dé
giai thuat LSTM thé hién wu diém trong phan tich chudi
dir liéu dai. Tuong tu, giai thuat CNN co thé chua thé
hién duge vu diém do kich thudce bo dit lidu chua du 16n,
nhu bang 3.1.

- Nhin bénh da lidu c6 két qua thip nhat. Piéu nay
c6 thé 1y giai 1a do céc tridu ching vé da 1a rat da dang,
kho phén biét néu khong c6 su_hS trg cua qua trinh kham
can 1am sang. Mot yéu t6 c6 thé 1am han ché d6 chinh xéac
cua loai bén nay 1a kich thuéc bd dir li¢u. Véi su da dang
vé tridu chimg, cac dénh da liéu s& cAn mot luong mau
huén luyén 16n hon dé thé hién lwong tri thire cua linh vyce
phong phu hon.

- Cac két qua dat dugc tuy khong cao, nhung c6 thé
n6i 1a ¢6 nhiéu trién vong vé viéc Gmg dung cac phuong
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phéap hoc sau vao viée hd tro phan loai ban dau cac bénh
nhéan. Cac két qua c6 the s& duge cai thién néu luong tri
thirc linh vye dugce bo sung cho phong phu hon.

V. KET LUAN

Két qua thu dugc cta bai bao nay cho thiy phuong
phap tiép can ciia bai bao 1a kha trién vong. M6 hinh nhan
dinh bénh cta bai bao ¢6 wu diém 14 linh hoat, dé tiép can
va sir dung v6i nhiéu d6i twong nguoi néu trién khai dudi
dang website hodc ung dung di dong. Tuy vay, dé co thé
danh gia ddy du sy hiéu qua clia phuong phai dé xuat cia
bai béo, ciing nhu ¢ thé tmg dung phuong phép nay vao
thuc té, thoi gian tdi cac tac gia sé thu thap thém dir liéu
cho nhiéu loai bénh hon va thir nghiém vai nhiéu mé hinh
hoc sau khéc.
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A METHOD OF BUILDING DATA FOR THE
FOLLOWING SYSTEMS IN MEASURING A
NUMBER OF COMMON DISEASES IN
CHILDREN

Abstract— Initial diagnosis has an important role in
the medical examination and treatment process. If the
examination case is identified early as having serious
illness, the treatment will be favorable. On the contrary,
the examiners will no longer worry or just need to
examine the small local medical facilities, avoiding waste
and also helping to reduce the load of the central hospital.
This paper proposes a method to use deep learning
models for primary diagnosis to help identify diseases.
The method that the paper proposes to apply natural
language processing techniques to Vietnamese in building
a database for training deep learning systems from
electronic medical records. The test results with the model
CNN, LSTM and CNN-LSTM combined are quite good
when identifying 3 types of pneumonia, digestive, and
dermatological diseases.

Keywords - Corpus, Deep Learning, classification, CNN,
Convolution Neural Network, Healthcare, Medicine,
Physical exam, Examination
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Trong qua trinh thyc hién nghién cau tac gia cam on
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co sé tai TP.HCM da hd trg. Bac si chuyén khoa | Huynh
Trung Quén, cdng tac tai bénh vién Ba Khoa Phiic Hung
Quang Ngai da ho tro.

SO LUQC TAC GIA
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Buu chinh Vién théng co sé tai TP.HCM.
Linh vuc nghién cuu, hoc may, khoa hoc dir
liéu, xur Iy ngdn ngir tu nhién.
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MOT PHUONG PHAP XAY DUNG DU LIEU CHO HE THONG HOC SAU TRONG CHAN DOAN .......

Tan Hanh, Pho giam déc Hoc Vién Cong
Nghé Buu Chinh Vién Théng co so tai
TP.HCM. Linh vyc nghién cuu, hoc may,
truy xuét théng tin, khai pha di ligu.
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