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TOM TAT

Tinh trang, cc thanh phan va cac cau tric 1an can cia nguc co the duoc danh gia thong
qua chan doan hinh anh X-quang nguc (XQN). Tuy nhién, dya vao hinh anh XQN dé quan sat
va rit ra cac chan doan chinh xac s& ton khé nhiéu thoi gian du da 1a bac st ¢6 nhiéu kinh
nghiém. Hon nita, dé tranh t6i da nhitng sai s6t trong chan doan bénh bai cac yéu té con ngudi
nhu bac si mét moi khi nhin qua nhiéu hinh anh XQN trong ngay thi viéc tao ra cong cu thong
minh gitip bac si giam thoi gian kiém tra va chan doan chinh xac hinh anh XQN s tiét kiém
dang ké thoi gian va chi phi chan doan bénh qua hinh anh XQN. Bai béo nay s& nghién ctu
cac giai thuat tién tién caa mang no-ron trong hoc sau va tng dung céc giai thut nay vao bo
dix liéu 16n cac hinh anh XQN dé thiét ké md hinh hoc sau cho mét s6 loai bénh thuong gap.
Céc mo hinh d& xuét gitip cho nguoi ding cé thé tu chan doan hinh anh XQN cua chinh minh
hay béc si c6 thé co kénh tu van chan doan bénh nhanh, chinh xé4c va hang loat tir cac hinh anh
XQN thong qua chwong trinh chin doan dugc viét trén nén tang trinh duyét web.

Tir khéa: X-quang nguc, tri tué nhan tao, chan doan bénh.

1. MO PAU

Viéc doc X-quang nguc (XQN) can rat nhiéu kinh nghiém chuy&n mén ciing kinh nghiém
thuc té ciia cac bac si [1]. Ngoai ra, viéc xem xét ki ludng hinh anh XQN ciing mét kha nhiéu
thoi gian du da 1a bac si c¢6 nhiéu kinh nghiém. Viéc gitip bac si giam thoi gian kiém tra hinh
anh XQN cho nhiing bénh phé bién dua trén XQN nhu viém phoi, ung thu, tran khi man ph,
tim bat thuong, ... la rat can thiét nham giam thoi gian va chi phi chan doan bénh qua hinh
anh XON [2, 3].

Nguoi binh thuong khéng c6 nhiéu kinh nghiém chuyén mon ciing mong mudn c6 thé
kiém tra hinh anh XQN cuia chinh minh dé xem kha ning minh c6 thé bi nhitng bénh nao.
Ngoai ra, khi c6 nhiéu bénh nhan bi bénh cting mét Itc thi khdng thé tuan ty chd bac si xac
nhan kip. Vi vy, can cong cu c6 thé phan tich hang loat hinh anh XQN ciing mét luc dé phan
loai sang loc bénh trudc. Van d& dit ra 1a cong cu théng minh nao c6 thé doc dwoc hinh anh
XQN dé hd tro cac yéu cau trén.

Dua trén bo dix liéu 16n cua cac hinh anh XQN da chup dugc trong thuc té dugc dan nhén
mot s loai bénh phd bién, bai bao nay s& tng dung mang no-ron trong hoc sau (Deep Learning:
DL) dé thiét ké cac mo hinh huan luyén [4, 5]. Dya trén chinh cac md hinh nay, cac hinh anh
XQN méi duge dua vao s& cho ra cac chan doan theo tung loai bénh. Trén nén tang hoc sau
nay, cong cu tro gitp nhitng chan doan bénh lién quan dén nguc duoc xay dung.
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Phat hién cac bat thuong va du doan kha ning xuét hién bénh trong hinh anh XQN doi
hoi cac bac si chuyén nganh phai c6 kinh nghiém chuyén mén cao. Cac bac si s€ doc hinh anh
XQN va dua ra nhitng chan doén duya trén kinh nghiém chuyén mon duoc tich iy qua nhiéu
ndm cong tac. Nham trénh céc sai sot trong chan doan ciing nhu 1a céng cu tro gitp nhitng bac
si chan doan céc bénh tir doc XQN t6t hon thi may tinh véi tri tué nhan tao (Artificial
Intelligence: Al) gan day da gitp d& béac si doc nhanh cac XQN va chan doan chinh xéac bénh.
Céc may tinh tng dung tri tué¢ nhan tao nay da duva trén bo dix liéu XQN rat 1on dén tir hang
chuc nghin bénh nhan da dugc phét hién céc loai bénh co ban. Bo dit liéu XQN nay sé dugc
xir Iy dé khai thac va huan luyén hoc sau nham tao ra cac mé hinh chan doan théng minh ma
tir cac mo hinh chan doan nay khi &p dung trén mét hinh anh XQN mai s& cho ra két qua chan
doan chinh xac. Cac mé hinh ma may tinh dugc hoc sau gitp chan doan va phat hién cac bénh
trén XQN da duoc hién thyc tét trén thyc té. Ching khdng chi gitip tu van cho nhiing bac si
chuyén khoa ma c6 thé con gilp cho nhitng nguoi binh thuong (khdng c6 chuyén mdn sau vé
y khoa) c6 thé tu chan doan trén chinh XQN cua minh.

Nhiéu nghién ciru da st dung tri tug nhan tao trong hoc sau cua may tinh dé chan doén
mot loai bénh cu thé cd thé phéat hién trén hinh anh XQN cé thé duoc liét ké nhu sau:

— Castiglioni, 1. da sir dung XQN cuia cac bénh nhan tai hai bénh vién & Lombardy, Y
dé huan luyén va kiém tra noi bo mot tap hop gdm 10 mang no-ron CNN
(Convolutional Neural Network) véi cac XQN chu yéu tai givong cua 250 ddi tuong
méc COVID-19 va 250 dbi twong khong mic COVID-19. Sau d6, Castiglioni da thir
nghiém hé théng nay trén cac may chup XQN tai giudng cua mot nhoém doc lap gdbm
110 bénh nhan (74 mic COVID-19, 36 khéng mac COVID-19) tir mot trong hai bénh
vién. Két qua khi xac nhan chéo 10 1an thi mé hinh tri tué nhan tao do Castiglioni dé
Xuat da phan loai dugc bénh nhan mic hay khéng mic COVID-19 vai d6 chinh xéac
78% [6].

—  Riéng trudng hop viém phdi, mot bénh xay ra ¢ phdi do nhidm vi khuan, thi bénh nay
c6 thé duoc chan doan tir hinh anh XQN boi mot bac si chuyén khoa X-quang. CAc
chan doan c6 thé chi quan vi mot s6 1y do nhu biéu hién cua bénh c6 thé chua dugc
rd rang trén hinh anh XQN hoic c6 thé bi nham 13n voi cac bénh khac. Vi vay, can cé
c4c chuong trinh chan doan dé tu van cho nhiing bac si 1am sang. Ayan, E. va Unver,
H. M. da khai théc hai md hinh mang no-ron CNN néi tiéng la Xception va VVgg16 dé
chan doan viém phdi. Phuong phap hoc chuyén giao va tinh chinh trong giai doan
huan luyén duoc sir dung trong hai mé hinh nay. Két qua thir nghiém cho thdy mang
Vggl6 vuot mang Xception véi do chinh xé&c lan luot 1a 87% va 82% [7].

—  Ung thu phdi 1a mot bénh nguy hiém va can chan doan chinh xac cac hinh anh XQN.
Kanan, C. va Cottrell, G. da nghién ctru dya trén hoc sau cung vai xir ly hinh anh (loai
trir bong xwong) trén XQN dé chan doan ung thu phdi chinh xac hon [8]. Gordienko,
Y. cling cac cong sy da tién xir Iy bo dit lidu trude khong co bong xwong, rdi sau do
dung hoc sau dé huan luyén dix liéu. Két qua da ching minh hiéu qua va tinh hiru dung
cao cua hoc sau trong chan doan bénh ung thu phdi [9].

— Behzadi-khormouiji, H. da sir dung tri tué nhan tao, dac biét la mang no-ron sau DCNN
(Deep CNN) dé tro gilp bac si chan doan tot hon nhung trén dir liéu hinh anh y té
tuong d6i nho. K§ thuat hoc chuyén giao véi cac DCNN néi tiéng duoc huan luyén
trudc véi tap dir lisu ImageNet2 duoc khai thac dé nang cao do chinh xéac. Két qua la
do6 chinh xac 1én t&i 94,67% [10].

—  Cohen, J. P. da dua céc nha nghién cau hoc sau dén gan hon véi cac chuyén gia y té.
Ong da phat trien hé thong nguyén mau mien phi rat de tiep can ma cac chuyén gia y
té ¢0 thé sir dung dé hiéu thuc té cua cac cong cu hoc sdu dé chan doan dua trén XQN.
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Chuong trinh dugc thiét ké dé trg thanh y kién thir hai, noi ngudi ding c6 thé tai hinh
anh XQN vao chuong trinh dé xac nhan hoic hd trg chan doan [11].

Nhu véy, nhiéu céch tiép can XQN dé chan doan mét bénh cu thé, sir dung céc giai thuat
hoc sau khac nhau, khong chi dé gitp cho chuy@n gia y té ma con gitp cho nha nghién cau tri
tué nhan tao va nguoi dung tiép can va thiét ké cac mé hinh duoc huan luyén dé tu ho c6 thé
phét hién chinh xéac cac bénh. Tuy nhién, cac mé hinh huan luyén hoc sau va tng dung doc
phan tich XQN cho nguoi ding, khong phai chuyén gia y té, tai Viét Nam con rat it (hau nhu
khong tim thay). Vi vay, bai bao nay sir dung cac giai thuat trong mang no-ron hoc sau cua
linh vyc tri tué nhan tao dé huan luyén cac mé hinh nham @ng (dung vao chuong trinh chan
doan 14 bénh thuong gap trén XQN. Pac biét, bai bao huéng dén muc tiéu 1a ngudi ding cé
thé st dung trinh duyét web dé tu chan doan trén file XQN nhung dir liéu hay file XQN van
con trén may nguoi dung va toan bo quy trinh xir Iy dién ra cuc bo. Cu thé, dua trén b dit liéu
XQN cua Vién Y té Qubc gia Hoa Ky dugc chia s& trén trang Kaggle [13] gdm 112120 hinh
anh XR c6 dan nhan bénh tir 30805 bénh nhan véi 14 bénh co ban, bai bao s& tién hanh ding
thuat toan trong mang no-ron dé huan luyén cac mé hinh tri tué nhan tao cho 14 loai bénh pho
bién trén. Ké dén, bai bao xay dung cong cu web gitip cac bac si hodc nguoi ding 6 tai cac
hinh anh XR 1&n hé théng va dua trén mé hinh tri tué nhan tao da dugc huan luyén, hé thong
s& dwa ra nhitng hd tro chan doan cac bénh pho bién trén XQN. Vi vay, bai béo thé hién hai
dong gbp chinh sau:

— Danh gig, so sanh va phan tich nhiing thuat toan hoc sau dé tao nén cac moé hinh ma
can cr vao nhitng mé hinh d6 dé chan doan cac loai bénh thuong gap trong hinh anh
XON.

—  Thiét ké chuong trinh gitp cho ngudi dung ty kiém tra hinh anh XQN cua chinh minh
va tu van hd tro cac nhan vién y khoa tranh sai sot khi danh gia cac hinh anh XQN va
gitp tiét kiém chi phi nhan luc, thoi gian va chi phi hinh anh XQN (tranh 1ang phi
chup XQN lai nhiéu lan).

Phan 2 cua bai bao giéi thiéu tong quan vé hinh anh XQN trong khi d6 Phan 3 trinh bay
xay dung chuong trinh chan doan trén cac hinh anh XQN. Cac két qua minh hoa dwoc phan
tich trong Phan 4, trong khi d6 Phan 5 néu ra cac két luan cho bai bao nay.

2. TONG QUAN VE HINH ANH XQN

Hinh anh XQN c6 thé duoc khai théc dé xem cc ciu triic va cac co quan trong 10ng nguc
nhu tim, phdi, phé quan, dong mach chu, dong mach phdi, viing nguc gitra (trung that), xwong
nguc. Hinh 1 cho thiy ciu tric thudng cé trong hinh anh XQN:

— Cung dong mach chu (aortic arch: AA) thuong chiém uu thé duong vién tim mach
vuot troi bén trai cua bénh nhan, mac du c6 thé 1a mét phan cua duong vién tim mach
ngay ¢ nhiing nguoi lon tudi.

— Thanh bén trai cua dong mach chu doan xu{)ng (descending aorta: DA) thuong c6 thé
nhin thay dugc khi di xuong thap hon qua long nguc.

— Dbong mach phéri can bén trai (proximal left pulmonary artery: PLPA) dugc hién thi
trong khu vuc ron phoi trai nhung kém hon so v6i cung dong mach chu. Bong mach
phoi phan thuy trai (left interlobar pulmonary artery: LIPA) dugc ghi nhan la nam
dud6i va nam bén so vai PLPA.

—  Phé quan chinh bén tréi (left mainstem bronchus: LMB) thuong thdy trén quan diém
tran ngay dudi doan dong mach phoi chinh va dong mach phaoi tréai.
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—  Phén phy cta tam nhi tréi (left atrium: LA) nam thap hon so vé6i phé quan than tréi va
doc theo duong vien tim mach bén trai. Cac tam that trai (left ventricle: LV) hoan
thanh phan con lai cua dudng vién trung that trai.

— Céc tinh mach chu trén (superior vena cava: SVC) dugc nhin thiy trong phan phia
trén cta duwong vién trung that caa bénh nhan.

— Duong canh phai khi quan (right paratracheal stripe: RPS) la soc md mém dugc tao ra
bai giao dién cua bure twong khi quan bén phai va bén thuy trén. Gan RPS dudi ¢ goc
khi quan bén phai cé thé thay tinh mach azygos (azygos vein: AV).

— DBong mach phdi phan thiy phai (right interlobar pulmonary artery: RIPA) thoat qua
rén ngay ¢ phia dudi va sang hai bén va 1a cai bong chiém wu thé trong khu vuc nay.

— Céc tam nhi phai (right atrium: RA) tao thanh bién dudi tim phai, va doi khi chay qua
g6c tdm hoanh gitra tim va co hoanh bén phai la cai bong dai dién cho cac tinh mach
chu dudi (inferior vena cava: 1VC).

—  Céc khi quan (trachea: TRA) thuong dugc d& dang nhin thiy trén PA (tu thé chup sau
— trudc hoac AP (tu thé chup trudc — sau) caa hinh anh XQN.

— Céac duong vién cua «co hoanh bén phai (right diaphragm: RD) va bén trai (left
diaphragm: LD) c6 thé nhin thay rd rang.

—  Céc g6c suon hoanh (costophrenic angle: CPA) ¢6 thé nhin thiy & phan dudi bén trai
cua nguc.

— Duong ndi trugc (anterior junction line: AJL) c6 thé dugce xem nhur 1a mét duong xién
nam trén trung that dai dién cho cac diem tiép xuc gitra hai phoi.

Hinh 1. C4c cau trac thuong cd trong hinh anh XQN [12]

Mot sb phat hién bit thuong phd bién c6 thé thiy khi chan doan XQN la viém phdi (bong
trang hodc mo bat thuong trén cac truong phdi ma binh thudng sé trong tol ap xe trong phoi;
tu dich giira phoi va thanh nguc co ve trang hon ph01 va lam cho duong vién phoi sic nét trén
phim m& hon; phti phéi (chat long tich tu trong phdi hoic cac mach méu) duoc coi la cam giac
khé chiu lan téa trén cac truong phoi; kich thudc tim; gay xwong sudn hoic xwong canh; gay
d6t séng hodc gay dét séng; trat khop vai; ung thu phdi hodc cac khdi khac ¢ phdi.
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Bang 1. Thong tin co ban cua bg dir liéu hinh anh XQN cua Vién Y té Qudc gia Hoa Ky

No Item Records | Type Note
Tén file hinh anh XQN

1 |1 | 11212 text

mage Index O | |\t Gy 00000001 000.png

Loai bénh (phan loai bénh duogc dan
nhan)
Vi du:
C6 1 nhén:

2 | Finding Labels 112120 text Cardiomegaly (tim to)
C6 nhiéu nhan:
Pleural Effusion (tran dich man phoi)
|Pneumonia (viém phoi)
IPneumothorax (tran khi man phéi)

3 | Follow-up 112120 int | Gidm sat

4 | Patient ID 112120 int ID cua bénh nhan

5 | Patient Age 112120 int | Tudi bénh nhan

6 | Patient Gender 112120 text | Gigi tinh bénh nhan

7 | View Position 112120 text | Hudng tia XQN

8 | OriginallmageWidth 112120 int | Chiéu rong hinh anh géc

9 | OriginallmageHeight 112120 int | Chiéu cao hinh anh géc

10 | OriginallmagePixelSpacing_x 112120 float | Khoang cach pixel caa hinh anh géc x

11 | OriginallmagePixelSpacing_y 112120 float | Khoang cach pixel hinh anh géc y

B6 dit liéu hinh anh XQN duoc ding trong bai béo nay 1a bo dir liéu XQN caa Vién Y té
Qudc gia Hoa ky [14]. Bo hinh anh nay bao gém 112120 hinh anh chup X-quang c6 nhan bénh
tir 30805 bénh nhén duy nhat. Pay 13 bo dit liéu c6 nhan. Cac thong tin co ban cua bo dit liéu
duoc néu ra trong Bang 1.

Mau dir liéu sé c6 dang sau:

Image Index Fli_';gi:lg FOILOP\‘; Paﬁeg Patj:;: g:gsz: Pos\i?i?r‘: Qriginallmage[Width Height] OriginallmagePixelSpacing[x ¥l
45062 00011575_000.png No Finding 0 11575 14 F PA 2426 2205 0.143 0.143
31961 00008357_000.png  Infiltration 0 8367 47 F PA 3006 2488 0.139 0.139
73309 00018044_016.png Atelectasis 16 18044 34 F AP 2500 2048 0.168 0.168

Céc loai bénh co ban trén nguon di liéu cia Vién Y t& Quéc gia Hoa Ky gom: 14 loai
bénh c6 dan nhén va 1 nhan khéng tim thay bénh (No Finding) nhu Bang 2.
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Bang 2. C4c loai bénh co ban va hinh anh XQN mau

STT Nhan bénh Ly giai bénh Hinh anh XQN mau

Xep phoi la tinh trang tac nghen phoi hodc
1 | Atelectasis chén ép dan dén giam hay mat kha nang trao
doi khi

Ching tim to c6 thé xay ra do mot sd nguyén
2 Cardiomegaly nhén nhung thuong 1a két qua caa huyét ap
cao hoidc bénh dong mach vanh

3 | Consolidation DPong dac phoi

4 | Edema Phu né phoi

Tran dich mang phoi hay tinh trang “phoi «
5 Effusion nude” 1a su tich tu bétqthuc‘mg cua chat long
trong khoang mang phoi

Khi thang Ia tinh trang lién quan dén ton

6 | Emphysema thuong thanh phé nang phdi

Xo nang 1a mot réi loan di truyén anh huwong

7 | Fibrosis cha yéu dén phéi

8 Hernia Thoat vi thanh bung
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Xa&m nhap 1a su khuéch tan hozc tich liy cua

9 | Infiltration cac chét la hoac véi sé lwong vuot quéa muc
binh thuong
10 | Mass Khéi u trén phoi
s
11 | Nodule Budéu trén phoi n
12 | Pleural_Thickening Day mang phoi chu yeu do tran dich mang | '

phdi gay nén , -

Viém phéi cap tinh 1a mot bénh ly v& nhidm

13 | Pneumonia trung cép tinh & phoi

-~
e

14 | Pneumothorax Tran khi mang phoi

>
~

b4

3. XAY DUNG CHUONG TRINH CHAN POAN TREN CAC HINH ANH XQN
3.1. Sir dung céc giai thuat hec sdu dung mang no-ron

Bai b4o nay dung thu vién TensorFlow trén co s¢ cong cu danh riéng cho huan luyén
may hoc cua Google, d6 1a Colab phién ban Pro dé viét code (ma) dinh nghia cho ba giai thuat
tiéu biéu cua mang no-ron CNN: GoogLeNet, ResNet va DenseNet. Sau d6, bai bao ding bo
dir liéu mau ciing dugc lay tir trang kaggle c6 day di thudc tinh nhu bo dit ligu 16n nhung chi
chira khoang 5606 tap tin hinh anh XQN. Ba giai thuat trén bo dit liéu mau nay duoc st dung
dé danh gia va so sanh do chinh xéac trong chan doan.

3.1.1. Dinh nghia cdac model

S classification duoc dinh nghia bang s6 len(all_lables) cac bénh co ban I 14.
A. Xay dung m6 hinh GoogleNet phién ban V3 dua trén thu vién cua TensorFlow nhu sau:
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import tensorflow
from tensorflow.keras.applications.inception_v3 import InceptionV3
from tensorflow.keras.layers import GlobalAveragePooling2D, Dense, Dropout
from tensorflow.keras.models import Model
from tensorflow.keras.optimizers import Adam
from tensorflow.keras.metrics import AUC
from keras import backend as K
auc=AUC()
IMG_SIZE = (IMG_WH,IMG_WH)
base_model = InceptionV3(input_shape = (*IMG_SIZE, 3),
include_top = False, weights = None)

x = base_model.output

# add a global spatial average pooling layer

x = GlobalAveragePooling2D()(x)

# and a logistic layer

predictions = Dense(len(all_labels), activation="sigmoid")(x)

googlenet_model = Model(inputs=base_model.input, outputs=predictions)

googlenet_model.compile(optimizer="adam', loss="binary_crossentropy",
metrics=[tensorflow.keras.metrics.binary_accuracy])

googlenet_model.summary()

Total params: 21,831,478
Trainable params: 21,797,838
Non-trainable params: 34,432

Str dung 16p thu vién InceptionV3 thi véi dinh nghia mé hinh GoogleNet sé ¢6 hon 21,8

triéu tham sb duoc tao ra.

B. Xay dung md hinh ResNet phién ban V2 dua trén thu vién cua TensorFlow nhu sau:

from tensorflow.keras.applications.inception_resnet_v2 import InceptionResNetV2
base_model = InceptionResNetV2(input_shape = (*IMG_SIZE, 3),
include_top = False, weights = None)

X = base_model.output

# add a global spatial average pooling layer

x = GlobalAveragePooling2D()(x)

# and a logistic layer

predictions = Dense(len(all_labels), activation="sigmoid")(x)

resnet_model = Model(inputs=base_model.input, outputs=predictions)

resnet_model.compile(optimizer="'adam', loss="binary_crossentropy",
metrics=[tensorflow.keras.metrics.binary_accuracy])

resnet_model.summary()

Total params: 54,358,254
Trainable params: 54,297,718
Non-trainable params: 60,544

Str dung 16p thu vién InceptionResNetV2 thi vai dinh nghia m6 hinh ResNet s& ¢6 hon

54,3 triéu tham sb duoc tao ra.

C. Xay dung m6 hinh DenseNet phién ban DenseNet121 dya trén thu vién caa TensorFlow

nhu sau:

from tensorflow.keras.applications.densenet import DenseNet121
base_model = DenseNetl121(input_shape = (*IMG_SIZE, 3),

include_top = False, weights = None)
X = base_model.output
# add a global spatial average pooling layer
X = GlobalAveragePooling2D()(x)
# and a logistic layer
predictions = Dense(len(all_labels), activation="sigmoid")(x)
densenet_model = Model(inputs=base_model.input, outputs=predictions)
densenet_model.compile(optimizer="adam', loss="binary_crossentropy",

metrics=[tensorflow.keras.metrics.binary_accuracy])

densenet_model.summary ()

Total params: 7,851,854
Trainable params: 6,968,206
Non-trainable params: 83,648
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St dung I6p thu vién DenseNet121 thi v&i dinh nghia mé hinh DenseNet s€ ¢6 hon 7
triéu tham sé duoc tao ra.

Nhu vay véi kién triic cia ba mé hinh duoc xay dung thi sé lwong tham s6 cling khac
nhau, nhiéu nhat van la ResNet va thap nhat la DenseNet chi c6 khoang 7 triéu tham so.

3.1.2. Lay da liéu mau tir kaggle va xar Iy di liéu

lkaggle datasets download "nih-chest-xrays/sample"

Tai dix liéu mau tir kaggle vé Colab, sau d6 dua dir liéu vao céc bién va viing nhé dé xu
ly véi ba dong dir liéu duoc xuat ra dé kiém tra:
data = pd.read_csv('./data/sample/sample_labels.csv')
data.columns = ['imgindex', 'label', 'followup', 'patientID',

‘age', 'gender', 'viewposition', 'width',

‘height', 'x', 'yv']
data_image_paths = {os.path.basename(x): x for x in

glob(os.path.join('."', 'data/sample’', 'images*', '*.png'))}

print('Scans found:', len(data_image_paths), ', Total Headers', data.shape[@])
data[ 'imgindex'] = data['imgindex'].map(data_image_paths.get)
# dropping last empty column
data = data.drop(data.columns[-1], axis=1)
data.sample(3)

imgindex label followup patientID age gender viewposition width height X
3521 ./data/sample/images/00017401_005.png Effusion|Infiltration 5 17401 039Y M PA 2992 2991 0.143
4876 ./data/sample/images/00025642_000.png No Finding 0 25642 0427 M PA 2992 2991 0.143
830 ./data/sample/images/00004344 042.png No Finding 42 4344 048Y F AP 2500 2048 0.168

Dinh nghia 14 loai bénh va dung dé phan céc I6p cho viéc huan luyén mé hinh:

all_labels = ['Atelectasis’', 'Consolidation', 'Infiltration', 'Pneumothorax', 'Edema',
'Emphysema', 'Fibrosis', 'Effusion', 'Pneumenia’, 'Pleural_Thickening’,
'Cardiomegaly', 'Nodule', 'Mass', 'Hernia']

print(data[data.label.isin(all_labels)].label.value_counts())

S6 hinh anh XQN trén 14 loai bénh duoc liét ké ra tir dir liéu mau duoc lay vé duoc thé
hién trén Hinh 2.

Infiltration 583
Effusion 203
Atelectasis 192
Nodule 144
Pneumothorax 114
Mass 99
Consolidation 72
Pleural_Thickening 65
Cardiomegaly 58
Emphysema 42
Edema 41
Fibrosis 38
Pneumonia 14
Hernia 5

Hinh 2. S6 hinh anh XQN trén 14 loai bénh

Do cd thé c6 nhiéu bénh trén ciing mot nhan nén tach cac bénh nay ra theo tirng loai bénh.
Vi du: véi hinh anh XQN 00017401_005.png c6 hai bénh trén cung nhdn la
Effusion|Infiltration nén sé tach ra hai nhdn bénh Effusion va Infiltration va mot bénh cé gia
tri 1a 1, con bénh khac sé la 0.

Ma gia cho viéc phan loai cac nhan bénh nhu sau:
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def create_categorical(dataframe):
Creates dummy variables through pandas and creates a 'target' column
with a scalar vector of the dummy variables for later comparison of
the conveolutional neural networks results. Returns a dataframe.
# create dummy variables for the labels
for i in all labels:
dataframe[i] = dataframe.label.map(lambda result: 1 if i in result else @)
# creating the target vector for cross-checking with the predictions later
# since CNN gives out as a vector of @s and 1s
dataframe[ 'target'] = dataframe.apply(lambda x: [x[all_labels].values],
1) .map{lambda x: x[@])
return dataframe

# The create categorical function creates dummy variables through pandas and
#creates a 'target' column by one hot encoding the labels for later comparison
#of the convolutional neural networks results.

data = create_categorical(data)

data.sample(5)

Nhu vay sau khi phén loai nhan bénh cho 14 loai bénh thi dit liéu s€ c6 dang nhu sau:
imgindex label
Jdatafsamplefimages/00009526_000png Mo Finding
Jdatafsampledimages/00004144_002 png Mo Finding
Jdatafsamplefimages/00014309_000png Mo Finding
Jdatafsamplefimages00020623_000png Mo Finding
Jdatafsamplefimages00010698_014png  Infilfration

atelectasis consolidation Infiltration Pneumothorax Edema Emphysema Fibrosis Effusion Pneumonia Plewral_Thickening cardiomegaly Nedule Mass Hernia

] 0 ] 0 0 0 0 ] ] 0 0 0 0 ]
0 0 ] 0 0 0 0 ] ] 0 0 0 0 ]
] [i} ] ] [i} 0 0 ] ] i} 0 ] 0 ]
0 0 0 0 0 0 0 0 ] 0 0 0 0 ]
] 0 1 0 0 0 0 ] ] 0 0 0 0 ]

3.1.3. Chia diz liéu mdu cho hudn luyén, kiém tra va kiém thi

Dung chinh bé dit liéu hinh anh dé huan luyén, 1am di liéu xac nhan do chinh xac cua
cac md hinh duoc tao ra. Bo dit lidu kiém tra dwoc tao mot cach ngau nhién tir bo dit liéu
ngudn. Nhu vay, tap huan luyén c6 3666 dix liéu, tap kiém tra c6 408 dit liéu, con tap kiém thir
€06 1358 dix liéu.

from sklearn.model_selection import train_test_split

train_set, test_set = train_test_split(data, test_size=6.25,
random_state=56,
stratify=data.label)

train_set, valid_set = train_test_split(train_set, test_size=0.1,
random_state=56,
stratify=train_set.label)

print('training set values: ', train_set.shape[@])
print('validation set values: ', valid_set.shape[6])
print('testing set values: ', test_set.shape[@])

training set values: 3666
validation set values: 4e8
testing set values: 1358

D¢ tao tinh khach quan cho tap kiém thit, loai bo cac bénh nhan c6 1D ¢ trong tap kiém
thir ma ton tai trong tap kiém tra hoac tap huan luyén.
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def check_for_leakage(dfl, df2, patient_col):
dfl_patients_unique = set(dfl[patient_col].values)
df2_patients_unique = set(df2[patient_col].values)

patients_in_both_groups = list(dfl_patients_unique.intersection(df2_patients_unique))

# leakage contains true if there is patient overlap, otherwise false.
leakage = True if len(patients_in_both_groups)>@ else False # boolean (true if there is at least 1 patient in both groups)

return leakage

def drop_leakage(df, df_drop):
# Extract patient id's for the df set
ids_df = df.patientID.values
# Extract patient id's for the df_drop set
ids_drop = df_drop.patientID.values
# Create a "set" datastructure of the df set id's to identify unique id's
ids_df_set = set(ids_df)
# Create a "set" datastructure of the df_drop set id's to identify unique id's
ids_drop_set = set(ids_drop)
# Identify patient overlap by looking at the intersection between the sets
patient_overlap = list(ids_df_set.intersection(ids_drop_set))
n_overlap = len(patient_overlap)
df_drop_overlap_idxs = []
for idx in range(n_overlap):

df_drop_overlap_idxs.extend(df_drop.index[df_drop['patientID'] == patient_overlap[idx]].tolist())

# Drop the overlapping rows from the df_drop set
df_drop.drop(df_drop_overlap_idxs, inplace=True)
return df_drop

test_set=drop_leakage(train_set, test_set)
test_set=drop_leakage(valid_set, test_set)

print("leakage between train and test: {}".format(check_for_leakage(train_set, test_set, 'patientID')))
print("leakage between valid and test: {}".format(check_for_leakage(valid_set, test_set, 'patientID')))

leakage between train and test: False
leakage between valid and test: False

Tom lai, cac bénh nhan c6 1D c6 trong tap kiém thir khdng con ton tai trong tap kiém tra
hozc tap huin luyén ma dong nghia véi viéc co dit liu kiém thir doc 1ap véi dir lidu cua tap
kiém tra va tap huan luyén. Tiép theo, thuc hién tién xu ly c4c dix liéu hinh anh c6 cac tap huéan
luyén, kiém tra, kiém thir && chuan bj cho qua trinh tao mé hinh.

from tensorflow.keras.preprocessing.image import ImageDataGenerator
IMG_SIZE = (128, 128)

# normalize images

idg = ImageDataGenerator()

CAu hinh ¢6 kich c& hinh anh cho viéc huan luyén 1a 128x128 pixel.

train_generator = idg.flow_from_dataframe(
dataframe=train_set,
directory=None,
x_col ='imgindex',
y_col = 'label’,
class_mode = 'categorical',
classes = all_labels,
target_size = IMG_SIZE,
color_mode = 'rgb',
batch_size = 32)

validation_generator = idg.flow_from_dataframe(
dataframe=valid_set,
directory=None,
x_col ='imgindex',
y_col = 'label’,
class_mode = 'categorical',
classes = all_labels,
target_size = IMG_SIZE,
color_mode = 'rgb',
batch_size = 32)
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x_test, y_test = next(idg.flow_from_dataframe(
dataframe=test_set,
directory=None,
x_col ='imgindex',
y_col = 'label’,
class_mode = 'categorical',
classes = all_labels,
target_size = IMG_SIZE,
color_mode = 'rgb',
batch_size = 10824))

Vai tap hinh anh cho huan luyén thi tap kiém tra c6 batch_size = 32, tap kiem thu c6
batch_size = 1024. So 16p trén céc tap déu la 14 classes va color_mode = ‘rgb’.

3.1.4. Hudn luyén dir liéu va két qud trén méi gidi thugt
A. Huén luyén dugc thuc hién véi GoogleNet:

steps_epoch=int(train_generator.n/train_generator.batch_size)

vali_steps=int(validation_generator.n/validation_generator.batch_size)

history_googlenet = googlenet_model.fit_generator(train_generator,
steps_per_epoch=steps_epoch,
validation_data=validation_generator,
validation_steps=vali_steps,
epochs=38)

print('test binary accuracy = ',googlenet_model.evaluate(x_test, y_test, verbose=8)[1])

test binary accuracy = ©.928571343421936

Sau khi tao dwoc mé hinh thi dua trén tap kiém thir doc 1ap, tién hanh kiém thir va dat
dugc d6 chinh xac cua GoogleNet la 92,857%.

B. Huan luyén dugc thuc hién véi ResNet

steps_epoch=int(train_generator.n/train_generator.batch_size)

vali_steps=int(validation_generator.n/validation_generator.batch_size)

history_resnet = resnet_model.fit_generator(train_generator,
steps_per_epoch=steps_epoch,
validation_data=validation_generator,
validation_steps=vali_steps,
epochs=30)

print('test binary accuracy = ',resnet_model.evaluate(x_test, y_test, verbose=8)[1])
test binary accuracy = ©.928571343421936

Sau khi tao dwoc md hinh thi dua trén tap kiém thir doc 1ap, tién hanh kiém thir va dat
duoc do chinh xac cia ResNet la 92,857%.

C. Huén luyén dugc thuc hién voi DenseNet

steps_epoch=int(train_generator.n/train_generator.batch_size)

vali_steps=int(validation_generator.n/validation_generator.batch_size)

history_densenet = densenet_model.fit_generator(train_generator,
steps_per_epoch=steps_epoch,
validation_data=validation_generator,
validation_steps=vali_steps,
epochs=30)

print('test binary accuracy = ',densenet_model.evaluate(x_test, y_test, verbose=8)[1])
test binary accuracy = ©.9273345470428467

Sau khi tao dwoc mé hinh thi dua trén tap kiém thir doc 1ap, tién hanh kiém thir va dat
duoc dod chinh xac cua DenseNet la 92,733%.

3.1.5. Bdnh gia va so sénh cac gidi thugt
D4 thi vé mién hoi tu sir dung Area Under the Curve (AUC) ¢6 thé cho biét mot mo hinh
6 hiéu qua hay khéng. Gia tri AUC la mét s6 duong nho hon hodc bang 1. Gia tri nay cang
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I6n thi mé hinh cang tét. Tong hop lai ba thuat toan chay trén 14 loai bénh dé so sanh chi s6
trung binh cua ca ba thuat toan.

predictionList = [googlenet_preds, resnet_preds, densenet_preds]
weightlist = [©.3, 0.3, 8.3]
def SimpleAverageEnsemble(predictionList):
ensemble_preds = np.zeros(predictionList[@].shape)
for pred in predictionlList:
ensemble_preds += pred

ensemble_preds /= len(predictionList)

return ensemble_preds

simple_ensemble_preds = SimpleAverageEnsemble(predictionList)

summaryDF = pd.DataFrame(
{'Class':all_labels,
'Googlenet': googlenetAUC,
'Resnet': resnetAUC,
‘DenseNet': densenetAUC,

'Avg Ensemble': simpleensembleAUC}

summaryDF . round(3)

Bang 3. Gié tri AUC cua ba thuat toan

Class Googlenet Resnet DenseNet |Avg Ensemble
0|Atelectasis 0.9814815| 0.9692623| 0.96857774 0.9639194
1|Consolidation 0.972973| 0.9685658| 0.96803904| 0.96374226
2|Infiltration 0.9659091| 0.96755725| 0.9674493 0.9634183
3|Pneumothorax 0.9607843| 0.96672827| 0.9669465| 0.96317273
4|Edema 0.96913576| 0.9690635| 0.96844184 0.964083
5|Emphysema 0.96511626| 0.96792763| 0.9623199 0.9637022
6|Fibrosis 0.9623656| 0.9670418| 0.9619565 0.9634116
7|Effusion 0.95789474 0.9656| 0.96128035| 0.96289766
8|Pneumonia 0.96875| 0.96879333| 0.96295905| 0.96441686
9|Pleural_Thickening| 0.9685534| 0.9685408| 0.96311194| 0.96438915

10|Cardiomegaly 0.96961325| 0.96867007| 0.96354085 0.9648975

11|Nodule 0.96954316| 0.96855736| 0.96355355 0.9649256

12|Mass 0.96733665| 0.9675245| 0.9629726 0.9644646

13|Hernia 0.96774197| 0.96783626| 0.9632073 0.9645414
0.967657049| 0.967976348| 0.96459689

Ca ba thuat toan déu c6 AUC rit cao va kha sat nhau, déu bang khoang 0,96. Nhu vay,
chon hai thuat toan c6 sé luong tham sb thdp nhat nhung c6 do chinh xac cao: GoogleNet va
DenseNet dé thuc hién huan luyén trén bo dir liéu I6n dé so sanh va chon mét thuat toan cé
mo hinh tt nhat dé dua vao chuong trinh chan doan cia bai bao nay.

3.2. Giai thuat GoogleNet va DenseNet trén bg dir li¢u lén

3.2.1. Tai di ligu lon tor Kaggle

lkaggle datasets download "nih-chest-xrays/data"

Downleading data.zip to /content
1ee% 42.0G/42.8G [08:33<00:00, 61.9MB/s]

Nhu vay véi bo dit lidu 16n data.zip duogc tai vé c6 kich thudc 42 Gbyte, sau khi giai nén
s& ¢6 dugc 112120 hinh anh XQN. Dua trén bo dir liéu 16n ndy, tién hanh tao mé hinh nhu ddi
Vv6i bo dit liéu mau nhung 14n nay chi &4p dung trén hai thuat todn: GoogleNet va DenseNet.
Tir m6 hinh duoc tao ra, tién hanh danh gia do chinh xac trén tirng giai thuat nay.
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3.2.2. B¢ chinh xac véi gidi thudt GoogleNet

Xay dung duong dan Iuu lai mé hinh da huan luyén va thiét 1ap chi nhitng mo hinh co
chi s6 huan luyén tot nhat méi dugce Ivu lai.
from tensorflow.keras.callbacks import ModelCheckpoint, LearningRateScheduler,
EarlyStopping, ReducelLROnPlateau
welght_path="/content/gdrive/My Drive/Colab Notebocks/Model/Model_GoogleNet.hdf5"
checkpoint = ModelCheckpoint(weight_path, monitor='val_loss', verbose=1,
save_best_only=True, mode='min',
save_weights_only = False)

early = EarlyStopping(monitor="val_loss",
mode="min",
patience=50)

callbacks_list = [checkpoint, early]

Tién hanh huan luyén lan 1 véi 50 lan (step) chay:
steps_epoch=int(train_gen.n/train_gen.batch_size)
vali_steps=int(valid_gen.n/valid_gen.batch_size)
print(steps_epoch, vali_steps)
history = model.fit_generator(train_gen,

steps_per_epoch=steps_epoch,
validation_data=valid_gen,
validation_steps=vali_steps,
callbacks = callbacks_list,
epochs=58)

Sau khi huan luyén Ian 1 xong, tién hanh kiém tra chét lugng mé hinh dugc huan luyén:

y_pred = multi_disease_model.predict(test_X)

# Look at how often the algorithm predicts certain diagnoses
for c_label, p_count, t_count in zip(all_labels,
100*np.mean(y_pred, ),
16@*np.mean(test_Y,8)):
print('%s: actual: %2.2f%%, predicted: %2.2f%%' % (c_label, t_count, p_count))

1 from sklearn.metrics import roc_auc_score
2 roc_auc_score(test_Y.astype(int), y_pred)

©.6489357976080449

Vi d6 chinh x&c trung binh trén 14 loai bénh 1a 64,89% thi mé hinh dwoc huan luyén
bang giai thuat GoogleNet cd d6 chinh xac kha thap. Do c6 thai gian huan luyén ngén nén do
hoi tu thap. Do vay, huin luyén thém Ian 2 dé xem d6 hdi tu c6 dan dén d6 chinh xac cao hon
hay khong?

Tién hanh huan luyén lan 2 véi 50 lan chay:

history = model.fit_generator(train_gen,
steps_per_epoch=steps_epoch,
validation_data=valid_gen,
validation_steps=vali_steps,
callbacks = callbacks_list,
epochs=58)

1 from sklearn.metrics import roc_auc_score
2 roc_auc_score(test_Y.astype(int), y_pred)

8.6377276783540495

Sau khi thém huén luyén lan 2 thi do chinh xac trung binh trén 14 loai bénh giam tir
64,89% xuong con 63,77%. Nhu vay, mo hinh dugc huan luyén bang giai thuat GoogleNet co
d6 chinh xac khé thap va thoi gian huan luyén ngan lai cho két qua tot hon.
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3.2.3. B¢ chinh xac véi gidi thudt Densenet

Tuong ty nhu giai thuat GoogleNet, huan luyén 2 1an véi s6 1an chay 1a 50 cho giai thuat
Densenet va sau 2 vong chay, do d6 hoi tu:

y_pred = multi_disease_model.predict(test_X)

# Look at how often the algorithm predicts certain diagnoses
for c_label, p_count, t_count in zip(all_labels,
168*np.mean(y_pred,8),
168*np.mean(test_Y,8)):
print('%s: actual: %2.2f%%, predicted: %2.2f%%' % (c_label, t_count, p_count))

from sklearn.metrics import roc_auc_score
roc_auc_score(test_Y.astype(int), y_pred)

©.7597185249338536
Vi d chinh xac 75,97% thi mé hinh dugc hudn luyén thuat giai Densenet c6 do chinh xac khé.

Dua trén tong hop sb liéu do do chinh xéac cta cac mé hinh dugc huan luyén bing cac
giai thuat GoogleNet va Densenet, nhan thay rang mé hinh duoc huan luyén bang giai thuat
Densenet c6 do chinh xé4c tét nhat. Do d6, bai bao s& khai thac mé hinh nay vao hinh anh XQN
thuc té. DBé thuan tién khi khai thac md hinh Densenet, mé hinh duoc xuat ra duéi dang file 1a
Model_Densenet_New.hdf5.

4. CAC KET QUA
4.1. Bénh nhan c6 mgt loai bénh

Str dung hinh anh XQN tir nguon khéac dé kiém thir mo hinh duge dé xuat, cu thé 1a mot
vai hinh anh tir ban mau PadChest [15]. Vi du vé mot loai bénh la Cardiomegaly trén Hinh 3.

Tién hanh tai md hinh da duoc tao ra tir phan trude bang thuat giai DenseNet:

from tensorflow.keras.models import load_model
densenet_model = load_model("/content/gdrive/My Drive/Colab Notebooks/Model/Use/Model_Densenet.hdf5")

Sau d6 tién hanh chan doan hinh anh XQN bang mé hinh nay:
img = image.img_to_array(imgs[idx])
img = np.expand_dims(img, axis = @)
densenet_preds = densenet_model.predict(img)
display(imgs[idx])
print(img_names[idx])
createROC(all_labels, densenet_preds)

3 )

Hinh 3. Hinh anh XQN ctia bénh Cardiomegaly dugc lay tir PadChest
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Két qua nhan dugc véi do chl’nh xac la 94% trén hinh anh XQN cta bénh nhan
Cardiomegaly (chfrpg tim to) cho thay mé hinh da huan luyén dat dugc d6 chinh xac cao vai
bénh nhan chi c6 tién sir mot loai bénh trén hinh anh XQN.

.

2554332692474158é32246556@1475589625849_j551kc_cardiomegaly

|Atelectasis -
Cardiomegaly : 94.8 %
Consolidation : ©.0 %
Edema : ©.6 %
Effusion : ©.0 %
Emphysema : ©.€ %
Fibrosis : ©.9 %
Infiltration : 9.8 %
Mass : 6.8 %

Nodule : ©.@ %
Pleural_Thickening : 3.0 %
Pneumonia : ©.8 %
Pneumothorax : @.0 %

4.2. Bénh nhan c6 nhiéu loai bénh

Str dung hinh anh XQN tir ngun mau PadChest dé kiem tra két qua nhan dang bénh nhan
¢6 nhiéu loai pénh. Vi du vé bénh nhan cé hai nhan bénh la Cardiomegaly va Effusion (tran
dich mang phéi) nhu Hinh 4.

Hinh 4. Hinh anh XQN cuia bénh Cardiomegaly va Effusion dwoc Iy tir PadChest
Két qua nhan duoc 1a khong dung bénh theo nhdn ma chan doan ra bénh Mass 1a 100%,

Pneumonia la 52% trén hinh anh XQN. Két qua nay cho thiy mé hinh da huan luyén khong
dat dugc do chinh xac doi vaoi bénh nhan cé nhiéu nhan bénh.
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101103270798497222826083823719046670601_jwlfu2_Cardiomegaly_Effusion
Atelectasis : 27.9 %

Cardiomegaly : @.@ %

Conselidation : 14.@ %

Edema : ©.0 %

Effusion : @.0 %

Emphysema : ©.8 %

Fibrosis : @.@ %

Infiltration : 0.9 %

[Mass : 100.0 % |
Nodule @ 9.9 %

Pleural Thickening : 22.8 %

|Pneumonia ;. 52.0 % |
Pneumothorax : ©.0 %

4.3. Bénh nhén co loai bénh khéc

Bénh nhan b Covid-19 s& bj ton thuong phdi thi mo hinh cho két qua c6 kha nang bénh
Effusion va Pleural thickening (day mang phOI chu yéu do tran dich mang phdi) véi d6 chinh
X4c lan luot 12 67% va 44%. Ton thuong phol (viing nguc) do Corona virus gay nén c6 thé gay
tran dich mang phdi dan dén dong dic phoi nén viéc md hinh chan doan bénh nhan Covid-19
c6 thé bi Effusion 1a kha chinh xéc.

[ e
auntminnie-d-2020_01_28_23_51_6665_2020_01_28 Vietnam_coronavirus
Atelectasis : ©.8 %
Cardiomegaly : ©.0 %
Consclidation : ©.8 %

Edema : ©.8 %

ffusion : 67.8 %

Emphysema : ©.8 %

Fibrosis : ©.@ %
Infiltration : ©.8 %

Mass : ©.0 %

Nodule : 5.8 %

Fleural Thickening : 44.0 %
Pneumonia : ©.8 %
Pneumothorax : ©.8 %

4.4. Ung dung mé hinh huin luyén vao chwong trinh thyc té

D& sir dung mo hinh cua giai thuat Densenet nham tién hanh chan doan bénh trén céc
hinh anh XQN thyc t¢, tién hanh thiét ké chuong trinh dya trén nén tang trinh duyét web vai
python flask.

4.4.1. Xay dung chuong trinh phia Server (mdy chii)

Trén Server, cai dit Python 3.8.8 va sau d6 cai dat flask bang cau lénh:
pip install flask
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Tao file app.py dé chira ma cu thé cua flask.

e aPP-RY

image

Tién hanh import cac thu vién TensorFlow dé str dung cho viéc tai lai md hinh da duoc
chon & phan trudc:

all labels = [

Khi nguoi diing (client) giri 1én mot XQN thi server s& tién hanh chuyén doi kich co cua
hinh sang 128128 pixel dé lam dau vao cho mo hinh tién hanh chan doan:

% ooutl:, idk]l)x

Dau ra cua qué trinh chin doan bang md hinh 13 ddy 14 sb thuc dao dong tir 0 tGi 1 véi 1
1a cao nhét va 0 1a thap nhat, (g voi 0% téi 100% kha nang dugc chan doan, tuong ing Véi
14 16p bénh da dugc dinh nghia & trén. Nhu vay trén may cha sau khi nhan duoc hinh anh
XQN s& tra vé cho ngudi ding ddy s chan doan kha nang bénh trén 14 loai bénh. Ngoai ra,
dé tra vé cho nguoi dung thay truc quan hon vé cac loai bénh thi bai bao nay sir dung thur vién
Notejs v14.17.6 dé c6 thé xay dung goi json dé tra vé cho phia client:

ob outlst])

4.4.2. Xay dung chuwong trinh phia Client

Pé thuan tién thao tac cho ngudi dung su dung trén nhiéu hé diéu hanh khac nhau thi
chuong trinh & phia client dugc viét trén nén tang trinh duyét web nhu Hinh 5.
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Trang web s& c¢d nhirng phan sau:

(@) Phan tong quan ciia churong trinh: giGi thidu, muc dich chinh va cac tai liéu tham khao.

(b) Phan khuyén cao va thong tin chuong trinh: khuyén cao nguoi ding rang day chi la
chuong trinh trong bai béo nay. Thong tin chuong trinh da duoc thiét 1ap trén server.

(c) Phan chay chinh cua chuong trinh: noi dé ngudi dung tai cac hinh anh XQN va ngudi
ding c6 thé thiy dugc két qua tu chan doan 14 loai bénh cua chuwong trinh.

©

KHOA CONG NGHE DIEN- DIEN TU

CHUONG TRINH CHAN DOAN DUA TREN X-QUANG NGU'C

Thye hién: Ngé Hoang An - Lé Minh Thanh

Téng quan Khuyén cao Thong tin cac bénh phéi
Atelectasis (xep phéi): [INSTO0%

Churong trinh chan doén Effusion (Tran dich mang phéi): | 470%

Infiltration (X&m nhép): X
Chon file 3nh X Quang " Lot —
Pneumoni ia (Viém phoi): 0.00%
ic dinh da NG, JPG vk JPEG

Mass (Khéi u): 0.00%
0.00%
0.00%
0.00%
0.00%
Hemia (Thoat vi thanh bung): 0.00%
Consolidation (Déng dic phéi): 0.00%

¢ Nodule (Buéu): 0.00%
3 Pleural Thickening (Day mang phéi): 0.00%
Pneumothorax (Tran khi mang phéi): 0.00%

Tén file 00000175_001.png

Hinh 5. Hinh anh trang web phia nguoi ding — hinh anh XQN d4 chan doan
5. KET LUAN

Bai b4o da phan tich cac dic tinh cia hinh anh XQN va 14 loai bénh dic trung khi chan
doan dya trén hinh anh XQN. Dya trén céac loai bénh nay, bai bao nghién ctu c&c mang no-
ron trong hoc sau dé cd thé tién hanh huan luyén cho may hoc dugc cac hinh anh XQN nham
c6 thé dua ra mé hinh chan doan bénh. Bai béo da xdy dung dugc chuong trinh thyc té dé tu
van cho béc st hodc nguoi dung ty chan doan dya trén hinh anh XQN caa minh. Cac két qua
thir nghiém trén tap kiém thir ¢6 san cho thay chuong trinh duoc dé xuat cho két qua chan
doan véi do chinh xac cao.

Loi cam on: Nghién ciru nay do Truong Pai hoc Cong nghiép Thuc pham Thanh phd HO Chi
Minh (nay la Truong Dai hoc Cong Thuong Thanh pho H6 Chi Minh) bao trg va cap kinh phi
theo Hop dong so 136/HD-DCT ngay 01 thang 10 nam 2022.
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ABSTRACT

DESIGN A CHEST X-RAY-BASED DIAGNOSIS PROGRAM

Ngo Hoang An'*, Le Minh Thanh?, Le Trach Dinh?
'Ho Chi Minh City University of Industry and Trade
“Splus Software Company
*Email: annh@huit.edu.vn

The condition, components, and adjacent structures of the chest can be assessed via Chest
X-Ray (CXR) image—based diagnosis. However, relying on CXR images to observe and make
accurate diagnoses will take a lot of time, even for an experienced doctor. In addition, in order
to minimize errors in disease diagnosis due to human factors such as doctors’ fatigue when
looking at too many CXR images in a day, creating a smart tool that helps doctors reduce the
time for CXR image inspection and diagnosis with high accuracy will save a lot of cost and
time. This article will study the advanced algorithms of neural networks in deep learning and
apply these algorithms to a big data set of CXR images to design deep learning models on
several common diseases. The proposed models help users to diagnose their own CXR images
or doctors can have a quick and mass diagnosis channel from CXR images with high accuracy
through a diagnosis program based on Web Explorer.

Keywords: Chest X-Ray, Artificial Intelligence, disease diagnosis.
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