Nghién ciru
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Trong nhitng ndm gan day, tri tué nhan tao (AI) da tré thanh mot phan khong thé
thiéu trong cudc cach mang cong nghiép thir tw. Kha néng ciia AI da lan réng vao nhiéu
linh vurc ciia cudc song con nguwoi, tir kinh té, gido duc, y hoc dén cong viéc hang ngay,
gidi tri va thdm chi trong linh viee qudn sw. Bai bdo nay trinh bay mét img dung cu thé
cua tri tué nhan tao trong viéc dw dodn nguy co mdc bénh ung thu phéi dua trén viéc
phdn tich anh chup CT phéi. Trong nghién citu nay, nhém tdc gia dé xudt mot mé hinh
hoc may su dung thudt toan mang no ron tich chdp (CNN) dé hudn luyén trén tap dir
liéu vé ung thu phéi tir I0-OTH/NCCD. Két qua mé phong cho thay do chinh xdc cua dy
dodn dwoc cdi thién dat dén 97,815 % va thiét ké ra mot ung dung dw dodan nguy co mdc
ung thie phoi & nguoi. Piéu nay ching t6 sirc manh ciia Al khéng chi la mot xu hiedng ma
con la mot cong cu manh mé trong viéc cdi thién chéan dodn va dw doan bénh tdt, tir d
gitlp ndng cao chdt hrong cudc song va sikc khoe cia con ngueoi. Viée dp dung Al trong
linh vuc y hoc khong chi giup tang cuong kha ndang phat hién som bénh, ma con giup
161 wu héa qud trinh diéu tri va giam thiéu tdc ddng ciia bénh tdt 1én co thé con nguoi.
Tir khoa: Tri tué nhan tao (AI); Ung thu phdi; Mang no ron tich chiap (CNN).
Abstract
Applying Al technology to predict the risk of Lung cancer in humans

In recent years, Artificial Intelligence (Al) has emerged as a representative of the fourth
industrial revolution. Al appears in many areas of human life such as economics, education,
medicine, housework, and even military operations. This article presents an application of
artificial intelligence in predicting the risk of Lung cancer in humans based on Lung CT scans.
In this study, we propose a machine learning model using the Convolutional Neural Network
(CNN) algorithm to train the Lung cancer dataset of [Q-OTH/NCCD. The simulation results
show that the prediction accuracy is improved to 97.815 % and an application is designed
to predict the risk of Lung cancer in humans. This proves that the power of Al is not just a
trend but also a powerful tool in improving disease diagnosis and prediction, thereby helping
to improve the quality of human life and health. Applying Al in the field of medicine not only
enhances the ability to detect diseases early but also helps optimize the treatment process and
minimize the impact of diseases on the human body.

Keywords: Artificial Intelligence (Al); Lung cancer; Convolutional Neural
Network (CNN).
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1. Gi6i thiéu chung

Véi muic d6 6 nhiém dang ngdy cang
tang do tdc nhan chinh do la con nguoi.
Moi truong dang bi anh hudng nghiém
trong chinh boi chat thai cia con ngudi va
céc nha may, xi nghiép. Piéu d6 dan dén
hang loat nhitng hé luy x4u t&i stc khoe
ctia con ngudi. Thuc té nhét 13 6 nhiém
khéng khi, vin dé dang ngay cang tré nén
nghiém trong, day chinh la nguyén nhan
chinh dan t6i nhimg cin bénh quai ac vé
hé hé hip cua con ngudi. Can bénh ung
thu phdi 1a mot mdi de doa 16n dén strc
khée cua con nguoi, nhét 12 hé qué sau dai
dich COVID-19 [1].

Ung thu phoi dung thir 2 vé ti 18
mic mdi va 14 nguyén nhan giy tr vong
nhiéu nhat trong s cc bénh ung thu trén
toan cau. Tai Viét Nam, mdi nam ghi
nhan 26.262 ca mac méi ung thu phoi va
23.797 ca tu vong vi can bénh nay [1].
Trong thoi dai cong nghiép 4.0, trng dung
cong nghé tri tu¢ nhan tao (Al) trong cac
linh vuc nhu mot bude cai tién 16n trong
khoa hoc cong nghé. Tri tu€ nhan tao la
linh vuc khoa hoc may tinh chuyén giai
quyét cac van dé nhan thirc thuong lién
quan dén tri tué con ngudi nhu hoc tap,
sang tao va nhan dién hinh anh. Cac to
chtrc hién dai thu thap vo sb dir liéu tir
nhiéu ngudn khac nhau nhu cam bién
thong minh, ndi dung do con nguoi tao
ra, cong cu gidm sat va nhat ky hé thdng.
Muc tiéu cua Al la tao ra cac hé théng tu
hoc ¢6 thé tim ra y nghia cua dit liéu. Sau
d6, Al ap dung kién thtrc thu duogc dé giai
quyét cac van dé mdi theo cach giéng nhu
con nguoi [12].

Trong y té&: Al hd trg du doan bénh
tat, chan doan nhanh chdng va chinh xac
hon, hd trg trong quan ly dit lidu y té va
phat trién thuéc mdi. Trong linh vuc tai

chinh: Viéc t6i wu hda quy trinh giao dich,
phan tich dit liéu tai chinh phtrc tap va du
doan xu hudng thi truong cling duoc thuc
hién mot cach nhanh chéng nhd sy hd
trg tur tri tué nhan tao. Trong san xuét: Al
gitip ting cudng ty déng hoa va tdi uu hoa
quy trinh san xuat, giam thiéu 18i 1am va
tang nang suat. V4i linh vuc van tai: Al
cho phép thyc hién t8i wu hoa 10 trinh van
chuyén, du doan va phong tranh tai nan,
cai thién quan 1y hé théng giao thong.
Dy dodan mua mang, tdi wu hoa st dung
ngudn tai nguyén nhu nude va phan bén
va gidm thiéu thiét hai do tham hoa thién
nhién ciing cé nhiing két qua nhanh chong
va chinh x4c hon nho viéc ting dung Al
trong nong nghi¢p. Trong gido duc: Al
gitp tuy chinh hoa qua trinh hoc tap, cung
cip phan hoi va hd tro ca nhan hoéa cho
sinh vién, gido vién va phu huynh. Nhiing
mg dyung nay mang lai hiéu qua va tiét
kiém thoi gian, tai nguyén, cling nhu cai
thién chit lugng va hiéu sudt lam viéc.
Nhoém chuyén gia tai Dai hoc Canterbury
(New Zealand) cong bd nghién ctru cho
thay viéc sir dung Al c6 thé gitp cac
chuyén gia y té xay dung chién luoc diéu
tri ung thu hiéu qua hon, tor d6 gitp tang
kha nang ctru séng nguoi bénh. Pay 1a két
qua nghién ciru trong vong bon nam do
Phé Gido su Alex Gavryushkin tai Trung
tam Nghién ctru toan sinh hoc thudc Pai
hoc Canterbury dan dau [2].

Trong béi canh tinh trang qua tai cia
cac bénh vién & Viét Nam do sb luong
bénh nhan tang 1én khong nging, su can
thiét cua viéc ap dung Al dé hd tro chudn
doan tré nén khan cap va quan trong hon
bao gio hét. Nhiam muyc dich phét hién can
bénh sém va tim ra cic phuwong phap diéu
trj phtt hop, nhém nghién ctru da quyét
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dinh tién hanh nghién ciru va phat trién
mot ung dung Al dua trén cong ngh¢ tién
tién, nhim dy doan nguy co méc bénh
ung thu phdi ¢ ngudi. Pidu nay s& gilp
tang co hoi phat hién sém va cung cép céc
bién phép can thi¢p chinh xac va hi¢u qua
nhit dé ctru séng va cai thién chat luong
cudc sdng cho cac bénh nhan.

Nhém tic gia dé xuit mé hinh va
phat trién thanh mot phin mém dy doan
nguy co mac ung thu phdi. St dung mé
hinh Mang no ron tich chap (CNN) dé
thuc hién cac phép tich chap trén dau vao
tir anh chup CT - cét 16p v6i 96 bo loc ¢6
kich thudc 3 x 3 va ham kich hoat ReLU.
Phuong phdp nay da cai thién d§ chinh
xac va nang cao do tin cdy trong viéc du
doan nguy co mac ung thu phdi. Dya vao
mod hinh nay, nhom nghién ctru da phat
trién mot phan mém du doan nguy co méc
ung thu phéi tir anh chup CT. Phan mém
nay cd kha nang phan loai anh thanh mat
trong bon két qua: Binh thuong, Lanh
tinh, Ac tinh va Khong xé4c dinh.

2. B dir liéu vé ung thu phéi ciia
IQ-OTH/NCCD

Bo dit lidu vé ung thu phéi cua Bénh
vién Gidng day Ung thu Iraq/Trung tam
Bénh Ung thu Quéc gia Iraq (IQ-OTH/
NCCD) da dugc thu thap tai cac bénh
vién chuyén khoa noi trén trong khodng
thoi gian ba thang vao mua thu nam 2019.
Bo dir liéu bao gém anh chup CT cua
bénh nhan dugce chin doan mic bénh ung
thu phdi ¢ céc giai doan khac nhau ciing
nhu d6i tugng khoe manh. Céc slide 1Q-
OTH/NCCD dugc danh ddu béi céc bac
si ung thu va bac si X-quang & hai trung
tam nay. BO dir liéu chira tong cong 1.190
hinh 4nh dai dién cho c4c 14t cat CT cia

Nghién ciru

110 truong hop. Nhitng truong hop nay
duogc chia thanh 3 loai: Binh thuong, lanh
tinh va ac tinh. Trong do c6 40 truong hop
dugc chan doan 13 4c tinh; 15 truong hop
dugc chan doan lanh tinh; 55 trudng hop
duogc phan loai la trudng hop binh thudng.
Quét CT ban dau duoc thu thap & dinh
dang DICOM. May quét dugc st dung la
SOMATOM cua Siemens. Giao thuc CT
bao gom: 120 kV, d6 day lat cit 1 mm, voi
chiéu rong cira s6 tir 350 dén 1.200 HU va
tam cira s6 tir 50 dén 600 dugce str dung dé
doc. T4t ca cac hinh anh da duogc xac dinh
lai trudc khi thuc hién phan tich. Su cho
phép bang van ban da dugc mién trir boi
hoi dong danh gid giam sat. Nghién ciru
d3d duoc phé duyét boi hoi dong danh gid
thé ché cta cac trung tim y té tham gia.
MGéi 1an quét c6 chira mot s6 1at. S6 lugng
céc lat nay dao dong tir 80 dén 200 1at, mdi
lat tuong trung cho hinh danh bd nguc cia
con nguoi véi cac canh va gdéc khac nhau.
110 truong hop khéc nhau vé gidi tinh, do
tudi, trinh d6 hoc vén, khu vuc cu tra va
tinh trang sdng. Mot s6 nguoi trong s ho
la nhan vién cua B Giao thong van tai va
Dau mé Iraq, nhitg dbi trong khac nhu
néng dan,... Hau hét ho dén tir nhiing noi
& khu vuc mién Trung Iraq, ddc biét la cac
tinh Baghdad, Wasit, Diyala, Salahuddin
va Babylon [6, 7, 10].

Hinh 1: Hinh dnh quét CT méu
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3. M6 hinh hoc may dy doan nguy co mic ung thu phoi
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Hinh 2: M6 hinh hoc mdy CNN

Céc cong thirc ung vdi céc 16p:
Lop Convolutional:
0 2 2
0= (Z S e entc K + bk)
=0 m=0n=0

trong do:

- 0, 1a gid tri dau ra tai vi tri (i, j)
cua kénh k.

- o 1a ham kich hoat ReLLU.

i la gid tri pixel ‘tai vi tri (i+m,
j+n) cua kénh 1 trong anh dau vao.

-K, . la gia tri cua bd loc tai vi tri
(m, n) cua kénh 1 va kénh k.

- b, 1a 40 1éch cua kénh k.

Lop Max Pooling:

Oi,,j,k = max(ozi:2i+2,2j:2j+2,k)

- La gid tri tai vi tri (i, j) cua kénh k
trong dau ra sau Max Pooling.

Lop Dense:

z=o(W.x +b)

trong do:

- W 12 ma trén trong sd.

- x 1a du vao.

- b la do léch.

- o 1a ham kich hoat ReLU.

Lop Output:

z = softmax(W.x + b)

Luu d6 thuit toan mo hinh CNN
duoc thé hién trong Hinh 3. Khi bit dau
qua trinh huan luyén, chuong trinh s& chia
tap dir liu thanh 2 thu muc “train” va
“test”. Sau dé 16p ImageDataGenerator
trong thu vién Keras dugc sir dung dé tao
ra cac bién thé tir anh gbc. Luc nay md
hinh Squential dugc khdi tao nhiam thém
cac 16p va st dung cadc ham dé thuc hién
qua trinh huan luyén. Cudi cung mé hinh
s& duge luu lai va duogc biéu dién dudi
dang biéu do.

St dung 16p ImageDataGenerator
trong thu vién Keras dé tao ra céac bién thé
tir anh gdc. Lép Conv2D: Thuc hién cac
phép tich chap trén dau vao véi 96 bo loc
kich thudce 3 x 3 va ham kich hoat ReLLU.
Muc dich 1a hoc cac dic trung cp cao tir
dit liéu du vao.
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Phan chia tap data thanh
train va test va sao chép
céac tép vao thv muc
twong rng

Y

Tao ImageDataGenerator
cho tap hun luyén va tap
kiém tra

\ 4
Tao tap di¥ liéu huén
luyén va tap di liéu
kiém tra tir
ImageDataGenerator

Khéi tao mé hinh Sequential.

Thém cac Iép: Conv2D veéi activation 'relu’
va input_shape [64, 64, 1],
Maxpool2D, Flatten, I&p Dense véi
activation 'relu’ va 'softmax’

Y
Bién dich mé hinh vé&i
optimizer 'adam'’ va ham mét
mat
‘categorical_crossentropy'

Y
Huén luyén mé hinh
trén tap dir liéu va
kiém tra trén tap d
liéu kiém tra

Y

Lwu mé hinh

V& biéu db ctia mo
hinh.

Hinh 3: Lwu do thudt todn mé hinh CNN
Lop MaxPooling2D: Giam kich
thudc cua dit liéu bang cach giit lai gia tri

16n nhat tir mdi ving, giup giam so lugng
tham sb va tang tdc qua trinh tinh toan.

Optimizer (‘adam’): La thuat toan dé
diéu chinh trong s6 ctia mé hinh.

Loss Function (‘categorical

Nghién ciru

crossentropy’): La ham mat mat dé danh
gia su sai I¢éch gitta du dodn cua md hinh
vé nhan thuc té.

Viéc su dung ‘adam’ va ‘categorical
crossentropy’ gitip qué trinh huan luyén
hiéu qua thong qua qua trinh t5i wu héa va
danh gid mat mat.

Bat dau

Khé&i tao man
hinh chinh

Kiém tra hinh
anh?

BPwa vao mo hinh tinh
toan

Y

» Hién thi kétqua |«

Hinh 4: Lwu do thudt todn
chwong trinh chinh
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Hinh 5 1a giao dién chinh cua chuong
trinh ung dung du doan nguy co ung thu
phéi dugc viét bang ngdén ngit Python,
chay trén may tinh ding hé diéu hanh
Windows. Chuong trinh cho phép nguoi
diung d& dang tién hanh du doan bing
cach chon mdt birc anh tr may tinh ca
nhan. Sau khi thyc hién du doan, két qua
duoc hién thi mot cach rd rang vdi cac
16p quan trong ma nguoi dung quan tam:
“Binh thuong” cho nhiing truong hop
khong c¢6 déu hiéu ung thu, “Lanh tinh”
dé nhiing truong hop c6 kha ning ung
thu dang phat trién, “Ac tinh” dé nhiing
truong hop nghiém trong va “Khong xéac
dinh” cho cc dau vao khong xac dinh.

7 DU BOAN NG THU PHO - o x

Chon anh

Xoa

Thodt

Hinh 5: Giao dién man hinh chinh

Ngudi ding bdm nat “Chon anh”
dé duoc dy doan vé tinh trang phdi véi 1
trong 4 két qua: Binh thuong, Lanh tinh,
Ac tinh va Khéng xac dinh nhu mé ta
trong Hinh 6.

Trong nghién ctru, mot mo hinh Al
st dung mang no ron tich chap (CNN)
duoc xdy dung bang cach s dung thu
vién TensorFlow va Keras trong Python
dé hinh thanh m6 hinh d& xuat. B dir
liéu bao gdm 1.100 ban chup CT ung thu

phéi chia 1am 3 loai: Truong hop binh
thuong, truong hop lanh tinh va truong
hop éc tinh. Trong qua trinh dao tao, chia
tap dir liéu thanh 2 nhom, 50 % cho giai
doan huén luyén, 50 % cho giai doan thir
nghiém lam tang tinh khach quan cua qua
trinh danh gia hiéu suat ctia mo hinh. Viéc
chia dit liéu cho giai doan thu nghiém
gitip dam bao rang mo hinh khong chi hoc
thugc long dir licu huén luyén ma con cd
kha ning tong quat hoa tét trén dir liéu
mdi (thir nghiém). Néu thay d6i ty 16 chia
dir liéu co thé xay ra mot s6 van dé nhu
moé hinh khong dugc huin luyén du véi
du loai dit liéu, c6 thé dan dén do chéch
trong viéc du doan céac 16p cu thé hoac
lam thay doi dot ngot hidu suit cia mo
hinh trén dit li€u tht nghiém. Sau khi két
thac khoa dao tao ma duoc thuc hién ngﬁu
nhién, md hinh nay cho két qua sau 12
trong s6 13 vong lap Epoch hudn luyén,
d6 chinh xac tong thé 13 97,815 %.
# DU DOAN UNG THU PHOI - =]

Chon anh

Két qua: Binh thuong

Xoa

Thodt

Hinh 6: Két qua binh thwong
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fpoch

Hinh 8: Pp mit mdt

Do chinh xac trén tdp huan luyén
(training accuracy) la 99,64 %. B¢ chinh
xéc trén tap kiém tra (validation accuracy)
14 95,99 %. Do chinh xac cao mot chi s6
tich cuc, ddng nghia véi viéc mé hinh nay
hi€u qua trong qua trinh phan loai dit li¢u
huin luyén.

D¢ mat mét ctia mo hinh dwoc thé hién
trén Hinh 8. M4t mat trén tdp hudn luyén
(training loss) 1a 0,0114. Mat mat trén tap
kiém tra (validation loss) 13 0,1525. Mat
mat trén tap hudn luyén & muc rét thap,
cho thdy mé hinh dang thé hién kha ning
xuét séc trong viéc hoc tur dir li¢u huén
luyén. Mitc mat mat nay ching minh rang
mo hinh c6 kha ndng du doén chinh xac
nhan cta dit liéu huin luyén véi do chinh
X4c cao.

M6 hinh Mang no ron tich chép
(CNN) nay da dat duoc két qua dang chu
y sau khi dugc huin luyén trén tap dir li¢u.

Do chinh x4c trén tdp huan luyén cia mod
hinh dat dén 99,64%, tang cao dang ké so
v61 mo hinh trude d6 voi do chinh xac chi
14 93,548 %. Piéu nay cho thdy mo hinh
moi khong chi cé kha niang hoc tot tir dit
liéu huan luyén ma con c6 kha niang du
doén chinh xéc cao.

V6i mic mit méat trén tdp hudn
luyén chi 12 0,0114 va trén tap kiém tra la
0,1525, m6 hinh d cho thdy kha nang hoc
t6t va kha niang tong quat hoéa tuong ddi
t6t. Cac két qua nay déu 1 nhing tiéu chi
quan trong trong viéc danh gia hiéu suat
cia mo hinh va dong thoi cung cap cai
nhin siu sic vé kha nang du bao cua né.

Nhin chung, m6é hinh CNN mdi da
mang lai sy cai thién dang ké so v6i mo
hinh trudc d6 va nhém tac gia s& tiép tuc
nghién ctru va t6i wu héa dé dam bao hiéu
sudt cao va tinh 6n dinh trong ting dung
thuc té.
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Bang 1. So sanh voi cdc nghién ciru lién quan

Tac gia Mo hinh Hiéu suat
D¢ nhay: 83 %
Taher va cong su [9] FCM & HNN Do dac hiéu: 99 %
Do chinh xac: 98 %
D6 nhay: 92,3 %
Dandil va cong su [4] ANN Do dac hiéu: 89,47 %

Dg chinh xac: 90,63 %

Diaz va cong su [5] GA, SVM va ANN

D¢ chinh x4c 1an luot: 95,87 % va 93,66 %

J. Lee va cong su [§] CNN

Do chinh xac: 94,61%

Nhom nghién clru CNN

D0 chinh xac: 97,815 %

Nhom nghién ctru da dat dugc muc
d0 chinh xac cao hon so vdi cac nhom
Dandil, Diaz va Lee [4, 5, 8], lan luot 1a
khoang 7,185 %; 4,155 % va 3,205 %.
Diéu nay c6 ¥ nghia quan trong trong viéc
du doan nguy co va tinh trang bénh, dac
biét khi sy chinh xdc trong du doan cé thé
c¢6 anh huong 16n dén quyét dinh diéu tri
va cham soc strc khoe cua bénh nhan.

4. Két lujn

Bai bdo da trinh bay mot mo hinh
st dung thuat todn hoc mdy mang no ron
tich chap (CNN) 4p dung cho du doan
nguy co mic ung thu phdi & ngudi dua
trén anh chyp CT phdi. Mot chuong trinh
tmg dung don gian du doan ung thu phdi
cling dugc xay dung cho phép nguoi dung
dua anh chup CT phdi ctiia minh vao dé
¢ duoc canh bao nguy co méic bénh cua
minh mot cach nhanh chong. Vi dd chinh
xdc 97,815 %. Khi kiém tra (test) trén tip
dir liéu ctia IQ-OTH/NCCD cho thdy mé
hinh hoc méy dugc dé xuit phu hop véi
ung dung nay.

Nhém nghién ciu s& tiép tuc phat
trién dé cai thién ung dung, dé& xuét mot
s6 ¥ twong nhu ting cuong bo dir liéu dé
dat dugc su da dang va dd chinh xé4c cao
hon, t8i wu héa mé hinh, giam thiéu su
qua muc ciia mo hinh déi véi dir 1iéu hun

luyén va tao ra mgt mé hinh ma téng quat
héa tot hon cho dit liéu méi va cai thién
giao dién nguoi dung dé tao trai nghiém
t6t nhat cho nguoi st dung. Pong thoi,
viéc tich hop céc cong nghé mai nhu hoc
may giai thich va hoc may ting cuong
s€ lam cho hé théng tré nén manh mé va
hiéu qua hon.
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