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According to the WHO's Global Tuberculosis Report 2022, an
estimated 10.6 million people are infected with Tuberculosis and 1.6
million people die from Tuberculosis worldwide. Meanwhile,
pneumonia is estimated to cause more than 700,000 deaths each year
globally according to the UNICEF. In Vietnam, these two diseases are
still serious health problems with a large number of cases and deaths.
To support effective lung disease diagnosis, the study applied deep
learning techniques, especially typical CNN models such as Resnet,
DenseNet, Xception, MobileNet and InceptionV3 to classify chest X-
ray images. These models are applied fine-tune transfer learning and
then trained and compared to find the model with the highest accuracy.
The results show that the MobileNet model is the best, with an
accuracy of up to 98.31%, the highest compared to other models. The
research results can be deployed and developed into a medical support
system that helps doctors and medical staff quickly and accurately
identify lung diseases from X-ray images, thereby helping to improve
the diagnosis and treatment process for patients.

NGHIEN CUU HIEU QUA CUA CAC MO HINH HQC SAU TIEN TIEN
TRONG PHAN LOAI BENH PHOI BANG HINH ANH X-QUANG NGUC

Nguyén Hiru Khanh
Bai hoc Thai Nguyén

THONG TIN BAI BAO

TOM TAT

Ngay nhan bai:  25/7/2023
Ngay hoan thién:  30/8/2023
Ngay ding: 31/8/2023

TU KHOA

Hoc sau
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Theo bao cdo bénh lao toan cau nam 2022 cua WHO, udc tinh c6
khoang 10,6 triéu ngudi méc lao va 1,6 triéu nguoi tir vong do lao trén
toan thé gi¢i. Trong khi d6, viém phdi dugc wdc tinh giy ra hon
700.000 ca tir vong mdi nam trén toan cau theo UNICEF. Tai Viét
Nam, hai bénh nay van 1a van dé y té nghiém trong voi s6 ca mac va tir
vong khong nho. Dé hd trg chan doan bénh phoi hiéu qua, nghién ctu
d3 4p dung céc k¥ thuat hoc sau, dac biét 1a cac mo hinh CNN tiéu biéu
nhu Resnet, DenseNet, Xception, MobileNet va InceptionV3, dé phan
loai anh X-quang phdi. Cac mé hinh nay dwoc 4p dung ky thuat hoc
chuyén tiép tinh chinh mé hinh sau d6 duoc huan luyén va so sanh dé
tim ra mé hinh c¢6 d6 chinh xac cao nhat. Két qua cho thdy mé hinh
MobileNet 1a xuét sic nhat, véi do chinh xac 1én dén 98,31%, cao nhat
S0 V6i cac md hinh khac. Két qua nghién ciru ¢ thé duoc trién khai,
phat trién thanh hé thong hd tro y té dé gitp bac si va nhan vién y té xac
dinh chinh x4c va nhanh chong cac loai bénh phdi tir anh X-quang, tir
d6 gitp cai thién qué trinh chan doan va diéu trj cho bénh nhan.
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1. Giéi thiéu
1.1. Béi canh nghién ciru

Viém phdi va lao phoi 1a hai bénh truyén nhiém nguy hiém anh huong dén phoi cua con
ngudi. Theo bao cio toan cau vé lao caa To chic Y té Thé gidi (WHO) nam 2022, nam 2021 ¢6
khoang 10,6 triéu ngudi méc lao va 1,6 triéu ngudi tir vong do lao trén toan thé gigi [1]. Con
viém phdi dugc wéce tinh giy ra hon 700.000 ca tir vong mdi nam trén toan cau theo Quy Nhi
ddng Lién Hop Québc — Unicef [2]. Theo thong ké ctia WHO, mdi nam thé gidi ghi nhan khoang
150 triéu tré bi viém phoi, trong d6 c6 toi 11 trigu tré phai nhap vién diéu tri [3]. Tai Viét Nam,
bénh lao phoi van 1a mot trong nhiing van dé y té quan trong, vai khoang 169.000 ca mac mai va
12.000 ca tir vong trong nam 2021 [1]. Bénh viém phoi ciing khong kém phan nguy hiém tai Viét
Nam, khi hang niam c6 khoang 2,9 triéu luot tré mic va hon 4.000 tré chét vi viém phdi [3].

Céc bénh phdi thuong gap nhu viém phdi, lao phdi hay COVID-19 déu c6 thé gy ra cac bién
chang nguy hiém cho stc khoe va tinh mang ciia ngudi bénh néu khong duge phét hién va diéu
tri kip thoi. Mot trong nhitng phuong phap chan doan bénh phdi hiéu qua va pho bién 1a chup X-
quang phdi. Tuy nhién, viéc doc va phan tich anh X-quang phdi doi hoi su am hiéu va kinh
nghiém cua cac bac si chuyén khoa, ddng thoi ciing co thé bj anh huong boi cac yéu té khach
quan nhu diéu kién 4nh sang hay su khac biét vé hinh anh gitta cac loai bénh phéi. Do d6, viéc 4 ap
dung céac ky thuat hoc sau, cu thé 1a cac mé hinh CNN (Convolutional Neural Network), dé ho
trg chan doan bénh phdi tir anh X-quang 1a mot huéng nghién ctru c6 y nghia va tiém ning.

1.2. Nhitng nghién civu lién quan

Trong linh vuc chan doan hinh anh 'y hoc, viéc str dung cong nghé hoc sau va m6 hinh CNN
da thuc day nhicu nghién ctru ve€ phén loai anh X-quang dé ho trg cac bac si va chuyén gia y te
trong viéc danh gia va chan doan cac bénh phoi, mot vai nghién ctru c6 lién quan dugc tong hop
trong Bang 1.

Bang 1. Cdc nghién cvu lién quan

L. A . e lia Hiéu qua
Tac gia M6 hinh / Phwong phap Nhin dir ligu (d9 chinh x4c)
5 -CNN - Binh thuong
gg‘;hasrfr“[lj]d Abubakar va _VGG16 - Viém phoi 92,97%
ong st - Inception Net - Lao phoi
. s A - Binh thuong
Rachita Mogaveera va cong su A 2 95%
[5] ConvNets Viém pP_oI (cao nhét)
- Lao phoi
- InceptionResNetV2
pensereniat - Binh thusng 94,42%
Sunny Kudum va cong su [6] AlexNet - Lao phoi (DenseNet121 cao
- ResNet152 -Viém phoi nhat)
- InceptionVV3
A.Pranaya va cong su [7] CNN (ConvNet) e tﬁﬂglng 91%
Aditya Nair va cong su [8] CNN j }Ig?r?hpt:?rlbng 98,14%

1.3. Muc tiéu ciia nghién ciru

Nghién ctru nay sir dung dataset anh X-quang phéi chia 1am 3 nhom: viém phdi, lao phéi, va
binh thuong dé huan luyén va so sanh hiéu suat cia cic mo hinh CNN néi tiéng nhur Resnet [9],
DenseNet [10], Xception [11], MobileNet [12], InceptionV3 [13]. Cac m6 hinh nay dugc chon vi
chung di dugc ching minh 14 ¢6 d6 chinh xé4c cao va tbe do nhanh trong cac cudc thi va nghién
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Clru trude day. Nghién ctu mong muodn tim ra mé hinh CNN t6t nhat dé phan loai anh X-quang
phoi va gbp phan cai thién chat lugng chan doan va diéu tri bénh phoi.
2. Phwong phap nghién ciru
2.1. Dataset

Do anh X-quang phdi cua cac bénh nhan la thong tin cd nhén, viéc cong bd cong khai rat han
ché nén ngudn dit liéu cong khai vé anh X-quang phéi ciing bi gigi han. Toan b6 anh dir liéu
dugc dung cho nghién ctru nay vi thé ciing phai dugc xay dung tu hai nguon dit liéu khac nhau
dugc cong bd cong khai trén website Kaggle, hai nguon dit liéu nay dugc gan nhan chinh xéc boi
cac bac si chuyén gia trong linh vuc y hoc [14], [15]. Thong tin chi tiét cta tirng nguon di liéu
hinh thanh nén dataset dugc ghi 16 trong Bang 2.

Bang 2. Théng tin chi tiét nguon diz liéu

Dataset Lao phoi  Viém phoi  Binh thwong
Tuberculosis (TB) Chest X-ray Database [14] 3500 0 3500
Chest X-Ray Images (Pneumonia) [15] 0 4273 1583
Tong hop 3500 4273 5083

Tur hai nguén dir liéu trén, mot tap dir liéu méi duge hinh thanh véi 3500 anh lao phoi, 4273
anh viém phoi va 5083 anh binh thuong (nguoi khong bi nhiém bénh). Toan bé sb anh trén duoc
Iy ra ngau nhién 30% danh cho viéc kiém thir (testing). S6 lwong anh con lai duoc chia tiép ra
70% cho huan luyén (training) va 30% cho viéc xéac thuc (validation).

(@ | (b) ) ©
Hinh 1. Anh X-Quang vé phoéi duwoc cong khai trén Kaggle (a) Binh thirong (b) Viém phéi (c) Lao phdi
Dir liéu anh X-quang céng khai trén ddy dwgc thu thap tir nhiéu nguén khac nhau nén kich
thudc cua anh khong dong déu, co rat nhiéu loai kich thudc anh khac nhau. Tac gia thong ké
dugc 4399 loai kich thudc anh trong tong so 12856 anh dir li¢u. Biéu nay gay kho khan nhat dinh
cho viéc huan luyén va xac dinh d6 chinh xac cua cdc md hinh. D€ giai quyet van dé nay, tien xu
1y dir liéu 1a yéu cau bat budc.
2.2. Tién xit Iy di¥ ligu — Data preprocessing

Tién xu 1y dir liéu 12 mot budc quan trong trong viéc xdy dung cac md hinh hoc sau cho phan
loai anh, nghién ctru nay str dung hai ky thuat tién xu 1y anh do 1a thay doi do phan giai (resize)
va rescaling.

2.2.1. Thay déi d¢ phén gidi — Resize

Céac mo hinh CNN duoc str dung trong nghién ciru ndy c6 hai d phén gidi ciia anh dau vao la
224x224 (MobileNet, ResNet, DenseNet) va 299x299 (InceptionV3, Xception). Thém vao do,
nhu da trinh bay & trén, do phan giai cua anh trong dataset rat khac nhau. Dé dam bao su nhat
quéan va kha ning so sanh giira cac mé hinh, can phai thay ddi toan bo anh vé mot do phan giai
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duy nhat. Vi da s6 mo hinh CNN dugc nghién ciu sir dung d6 phéan giai 224x224 lam do phan
giai dau vao nén do phan giai nay dugc chon lam do phan gii tiéu chuan cua anh trong dataset.
Viéc chon mét kich thuéc ¢b dinh cho dataset nhu vay gitip dir liéu dugc dong nhat va dam bao
rang cac mo hinh CNN tiép nhan anh dau vao mot cach nhat quan.

2.2.2. Rescaling

Nghién ctru nay thuc hién rescaling cua anh bing cach chia gia tri mdi diém anh cho 255.
Qua trinh nay gitp dua cac gia tri diém anh vé khoang tir 0 dén 1, lam giam d6 phuc tap tinh toan
va tang hiéu suat cia mé hinh. Piéu nay lam giam pham vi gi4 tri diém anh ban dau va chuén hoa
dir lidu thanh mot pham vi phit hop cho qué trinh hudn luyén, gitp cai thién hiéu suat va su on
dinh ctia qua trinh huan luyén va kiém thir cac mé hinh CNN.,

2.3. Hoc chuyén tiép — Transfer learning

Hoc chuyén tiép 1a mét k§ thuat hiru ich dé tan dung cic mé hinh CNN di dugc huin luyén
trude trén cac tap dit liéu 1on va phong phu, nhu ImageNet, dé giai quyét cc bai toan phan loai
anh c6 kich thudc va chat luong dir liéu giéi han. Co hai huéng hoc chuyén tiép la: trich xuat dic
trung (feature extraction) va tinh chinh moé hinh (fine-tuning).

Nghién ctru ndy ap dung huéng hoc chuyén tiép thong qua viéc tinh chinh mé hinh tir mot mé
hinh da duoc huan luyén trén bo dit lieu ImageNet. Cu thé, tac gia chon mé bang (unfreeze) 20
I6p cudi caa cac mé hinh, bai vi cac 16p dau tién thuong hoc duoc nhimg dic trung co ban nhu
canh, goc, va cac dic diém hinh hoc don gian. Viéc mé bang cac 16p cubi ciing cho phép cap nhat
trong s6 cua cac 16p nay dua trén dir liéu mai ciia nghién ciru. Qua viéc tinh chinh cac 16p nay,
mod hinh c6 kha ning hoc cac dic trung phic tap va cé thé thich tng véi tic vu méi ma khong
can phai huin luyén lai toan bd mé hinh tir dau gitp tiét kiém thoi gian va cong sirc dang ké
trong qua trinh huan luyén cac mé hinh.

2.4. Ciac mé hinh CNN dwoc sir dung
2.4.1. InceptionV3

I

Hinh 2. Kién triic mé hinh InceptionV3 dp dung trong nghién ciru
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InceptionV3 12 mé hinh mang no-ron tich chap dugc tao bai tac gia Christian Szegedy va
cong sy vao nam 2015 [13]. M6 hinh nay c6 khoang 48 Iép va la phién ban cai tién cua
InceptionV1. InceptionV/3 ndi bét véi kha ning manh mé trong viéc xu 1y hinh anh va nhan dang
dbi tugng, nd da dat dwoc hiéu suit cao va tré thanh mot trong nhitng mé hinh phé bién trong
linh vuc hoc sau. Hinh 2Hinh 2 giai thich mé hinh InceptionV3 dugc tinh chinh cia nghién ctu
nay va ap dung vao phan loai lao phéi, viém phoi va binh thuong.

2.4.2. MobileNet

MobileNet 1a mdt md hinh mang no-ron tich chap dugc gidi thiéu boi tac gia Andrew G.
Howard va cong su vao nam 2017 [12]. M6 hinh nay ra doi nham giai quyét bai toan nhan dang
hinh anh trén cac thiét bi di dong véi toc d6 nhanh va tai nguyén thap. Véi s6 lugng I6p thip, mé
hinh nay thich hop cho cac (ng dung c6 tai nguyén han ché. Hinh 3 giai thich mé hinh
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MobileNet duoc tinh chinh cia nghién ctru nay va ap dung vao phan loai lao phdi, viém phdi va
binh thuong.
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Hinh 3. Kién triic mé hinh MobileNet ép dung trong nghién ciu
2.4.3. ResNet

ResNet (Residual Neural Network) 1a mé hinh ndi tiéng trong linh vic hoc sau, duoc tao ra boi
Kaiming He va cong su vao nam 2015 [9]. M6 hinh nay di dem dén mot dot pha quan trong trong
giai quyét van dé vanishing gradient (vin dé khi huan luyén mang no ron nhiéu Iép, gia tri dao ham
clia ham mat mat tré' nén vo cing nho tai cac 16p dau tién khién viéc cap nhat trong sé mang khong
thé xay ra dan dén huan luyén khong hiéu qua) khi xdy dung mang no-ron sau. Véi y tuong cua
“residual blocks", ResNet cho phép xdy dung cac mang no-ron c6 s6 luong 16p 16m, 1én t6i hang
tram hay hang nghin 16p, ma van duy tri hiéu suét tt va dé dang huan luyén. Nghién ciru nay su
dung ba mo hinh dwoc dé xuat trong bai bao [9] 1a ResNet50, ResetNet101, ResNet152 vai s6 16p
tuong tng lan luot 1a 50, 101 va 152. Hinh 4 giai thich mé hinh ResNet50 dwoc tinh chinh caa
nghién ctru nay va ap dung vao phan loai lao phéi, viém phdi va binh thudng.

LAO PHOI

VIEM PHOI

CONV1
7x7, 64, stride 2
CONV2
1x1, 64
3x3, 64
1x1, 256
CONV3
1x1,128
3x3, 128
1x1, 512
CONV4
1x1, 256
3x3, 256
1x1, 1024
CONV4
1x1, 512
3x3, 512
1x1, 2048
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Hinh 4. Kién triic mé hinh Resnet50 ép dung trong nghién ciru
2.4.4. DenseNet

DenseNet 1a mé hinh mang no-ron tich chdp dang cha y, dugc gigi thiéu bdi Gao Huang va
cong sy vao nam 2016 [10]. M6 hinh nay su dung kién triic dac biét co tén 1a "Dense Blocks",
trong do cac 16p trong mol block két ni chat ch& voi nhau thong qua vigc ndi dau vao voi dau ra
Cua cac 10p truge do. Piéu nay giup giam sb lugng tham sé va khic phuc vin dé vanishing
gradient, dong thoi cai thién hiéu suat huan luyén. DenseNet da chang to hiéu qua va tng dung
rong rai trong viéc giai quyét cac bai toan hoc sau. Nghién ciru nay sir dung ba mé hinh dugc dé
XUt trong bai bao [10] 1a DenseNet121, DenseNet169, DenseNet201 véi s6 16p tuong ng lan
luot 1a 121, 169 va 201. Hinh 5 giai thich m6 hinh DenseNet201 dugc tinh chinh ctia nghién ciu
nay va ap dung vao phan loai lao phéi, viém phdi va binh thuong.
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Hinh 5. Kién triic mé hinh DenseNet121 dp dung trong nghién ciu
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2.4.5. Xception
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Hinh 6. Kién triic mé hinh Xception dp dung trong nghién ciu

Xception 1a mo hinh mang no-ron tich chap tién tién, duoc gigi thiu boi tac gia Frangois
Chollet vao ndam 2016. Tén goi "Xception" Xuit phat tir viéc két hop hai tir "Extreme Inception”,
md hinh nay c¢6 36 16p tich chap duoc ciu trac thanh 14 mo-dun. Piéu nay gitp giam sb luong
tham s va ting hiéu suat mang, 1am cho Xception tr¢' thanh mot trong nhitng mé hinh tién tién
trong linh vuc thi giac may tinh. Hinh 6 giai thich mé hinh Xception dugc tinh chinh ctia nghién
clru nay va ap dung vao phan loai lao phdi, viém phdi va binh thuong.

2.5. Hudn luyén cdc mé hinh

Tat ca cac md hinh CNN dugc 4p dung trong nghién ciru (MobileNet, ResNet, DenseNet,
InceptionV3, Xception) déu dugc huan luyén trén cing mot ciu hinh phan cimg, thu vién hd tro
cling nhu cic cai dit thong sb mé hinh.

Vé phan cing va thu vién hd trg, qua trinh huan luyén ciia cac mé hinh da dugc thuc hién trén
mot may tinh st dung CPU Core i7, RAM 16GB va GPU RTX 3060 véi dung lugng 12GB. Bé
thuc hién trién khai nhanh chong thuat toan cic mé hinh CNN, nghién ctru dd su dung thu vién
Tensorflow 2.11 cung v6i Keras APL Thu vién nay dac bi¢t dugc thiét ké va phat trién cho muc
dich hoc séu, cung cap cac cong cu va chirc nang quan trong dé xay dung va huan luyén cac mo
hinh mang noron. Té hop phan cimg va thu vién hd tro nay da cho phép nghién ciu tién hanh huan
luyén cac md hinh CNN trong viéc phan loai anh X-quang phoi mot cach hiéu qua va nhanh chong,

Vé cai dit thong sb, cac md hinh CNN dugc thiét 1ap véi 16p két ndi day du cudi cing bao
goém 3 16p dau ra dé thuc hién phan loai. Chung dugc sir dung ham kich hoat Softmax. Qua trinh
huan luyén caa cac md hinh dd duoc thuc hién trong 50 epochs (vong huén luyén), véi mot téc
d6 hoc (learning rate) ban dau 1a 0,001 trong 20 epochs dau tién, sau d6 giam di 10 1an sau mdi
20 epochs nham tranh tinh trang overfitting.

Tac gia cling da trién khai k§ thuat Checkpoint, dya trén d6 chinh xac trén bo xéac thuc
(val_accuracy: do chinh xéc trén tdp xac thuc), nham lwu lai bo trong sb tét nhat cho mdi mo
hinh. Diéu nay rat hitu ich trong viéc danh gia va so sanh hiéu sut ctia cac mo hinh.

Béng viéc luu lai bo trong sé tét nhat, nghién ctru c6 thé sir dung chung sau nay dé danh gia
va 5o sanh cac md hinh mét cach nhat quan. Qua trinh nay gitp nghién ctru c6 dugc Mot co so
xé4c dang cho viéc so sanh cic mod hinh v6i nhau va danh gia hiéu suat caa ching trong nghién
cuu nay.

2.6. Danh gid cac mé hinh

Sau khi hoan tit qua trinh huin luyén va thu thap dugc b trong sé t6i wu dwa trén do chinh
xac trén tap dir liéu xac thyc (validation), cac mo hinh CNN da dugc danh gia trén bo dir liéu
kiém tra bang chuc ning Keras Evaluation. D& dam bao tinh cong bang trong viéc so sanh,
nghién ctu tiép tuc st dung cing mot hé théng phan cimg va thu vién hd tro da dugc sir dung
trong qua trinh huan luyén. Diéu nay dam bao rang cac mé hinh duge danh gia dudi ciing mot
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diéu kién va dong nht. Cac mo hinh dugc danh gia da trén hai d§ do pho bién la do chinh xéc
(accuracy), do 15i (loss). Piéu nay giip chung ta c¢6 cai nhin toan dién vé kha nang phan loai cua
ting mo hinh va danh gia duoc hiéu suat cta chung trong bdi canh ting dung thuc té.

3. Két qua va ban luan

Sau qué trinh huan luyén cac mé hinh CNN véi tap dit liéu huan luyén 1a 12856 anh X-quang
phdi dugc chia thanh ba nhan dit liéu khac nhau nhu trong Bang 2, nghién ciru di thu duoc mot
s6 két qua rat kha quan thong qua hai chi s6 co ban 1a d¢ 18i va d6 chinh xac ctia qua trinh huan
luyén va xac thyc.

Hinh 7 cho thiy d6 18i cua cac md hinh tién dan vé 0, didu nay thé hién ring mé hinh dang
hoc cach dy doan dung két qua va hiéu suat cua no dang dugc cai thién. Pay 1a mot dau hiéu tich
cuc va phan anh sy tién bo cia mé hinh trong viéc hoc tir dir liéu huan luyén va danh gia do
chinh x4c cta né trén dit lidu xac thuc. Tuy nhién, c6 thé thiy do 15i cac md hinh ResNet50,
ResNet152, ResNet101 khong hoi tu trén dir liéu xac thyc, dac biét mo hinh ResNet50 c6 hién
tuong overfitting (qua khaop).

Training Loss Validation Loss
1 —=— InceptionV3 —=— InceptionV3
——— DenseNetl121 4 ——— DenseNet121
ResNet101 ResNet101
0,8 MobileNet 3 MobileNet
DenseNet169 DenseNet169
0,6 DenseNet201 DenseNet201
—— ResNet152 ) —— ResNet152
04 —— ResNet50 —— ResNet50
’ Xception Xception
0,2
0

Epoch 1
Epoch 4
Epoch 7
Epoch 10
Epoch 13

(@) (b)

Hinh 7. D¢ 16 trong qud trinh hudn uyén (a) va xdc thuc (b)

Hinh 8 cho thiy d6 chinh xac ctia cac md hinh tién dan vé 1, didu nay thé hién ring mo hinh
dang c6 hiéu suit rat cao trong viéc du doan ding két qua trén dir liéu huin luyén va dit lidu xac
thuc. Tuy nhién, ciing giéng nhu d6 15, cac md hinh ResNet50, ResNet101, ResNet152 cho thay
d6 chinh xac khong hoi tu trén tap dir liéu xac thyue va cé hién twgng overfitting.

Sau qua trinh danh gia mé hinh, Bang 3 tong hop két qua va cho thiy rd dwoc do chinh xac va
do 18i cia cac mo hinh d6i voi nhitng dit liéu méi. Két qua cho thay cac mé hinh déu dat hiéu qua
t6t khi ing dung dé phan loai trong thyc t& va mé hinh tdi wu nhat cho dataset trong nghién ctu
1a mé hinh MobileNet v6i d6 chinh x4c cao nhat 1én téi 98,31% trong khi d6 13i 1a thip nhét chi
VGi Xap xi 0,06376. Day ciing 1a két qua tét nhat thu dwgc khi so sanh véi cac nghién clru trudc
do duoc tong hop tai Bang 1.
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Training Accuracy Validation Accuracy
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(@) ) (b)
Hinh 8. D¢ chinh xdc trong qud trinh huan luyén (a) va xdc thuc (b)
Bang 3. Két qud ddanh gid cdc mé hinh CNN
STT M5 hinh Do 16i D chinh xac
1 DenseNet121 0,095534056 97,08%
2 DenseNet169 0,091507986 97,00%
3 DenseNet201 0,088077836 97,03%
4 InceptionV3 0,135143042 95,50%
5 MobileNet 0,063760318 98,31%
6 ResNet101 0,329211026 89,44%
7 ResNet152 0,294413775 90,53%
8 ResNet50 0,384447634 88,37%
9 Xception 0,124627501 97,27%

4. Két luan

Nghién ctru nay di thuc hién viéc so sanh va danh gia hiéu suat caa cac mo hinh CNN tiéu
biéu nhu Resnet, DenseNet, Xception, MobileNet va InceptionV3 trong viéc phan loai anh X-
quang thanh ba nhom: viém phdi, lao phéi va binh thuong. Két qua cho thdy mé hinh MobileNet
da dat do chinh xac cao nhat, dén 98,31%, vuot troi so véi cac mé hinh khac trong viéc phén loai
cac loai bénh phdi. Su so sanh giita cac m6 hinh da giup rit ra cac két luan chinh xac va dang tin
cay vé hiéu qua caa tung mo hinh trong ting dung y té.

Dua trén nhiing két qua tich cuc nay, tac gia dé Xxut mo rong nghién ciu dé tang cuong do
chinh x4c va tinh 6n dinh cia mé hinh MobileNet trong viéc phén loai cac bénh phoi. Didu nay
¢6 thé dugc thuc hién thong qua viée ting cudng di liéu, thir nghiém céc siéu tham sb khac nhau
va diéu chinh kién tric mo hinh, dac biét 1a két hop bai toan phan vung anh (Image
Segmentation) dé co thé phan tach phoi tir anh X-quang va giam thiéu cac yéu t6 nhiéu.

Bén canh do6, nghién ciru ciing khuyén nghi cac nghién ciru twong lai nghién ciru sau hon vé
khia canh dién giai cia mé hinh, nham giai thich quyét dinh cia mé hinh va cung cp théng tin
hitu ich cho bac si va chuyén gia y té. Diéu nay s& giip cai thién tinh minh bach va dang tin cay
ctia m6 hinh trong viéc hd trg quyét dinh chan doéan.
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