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TOM TAT

Viém phoi 1a mot can bénh phd bién va nguy hiém, co thé gay tir vong va tac dong 1on
dén stre khoe cong dong. X-quang nguc 1a mot phuong phap chan doan khong xam 1an va
pho bién dé xac dinh viém phoi. Phat hién va chan doan viém phdi mot cach chinh xéac 1a
rat quan trong dé dam bao diéu tri kip thoi va ngan chin sy 1ay lan cta cin bénh. Trong
bdi canh nay, giai thudt hoc sau, dac bi¢t 1a mang no-ron tich chdp (CNN), da dugc ap
dung dé nhan dang viém phoi qua hinh anh X-quang. Trong bai bao nay, ching t6i trinh
bay két qua cua viéc sir dung hai mé hinh Deep Learning pho bién 1a VGG16 va ResNet
50V2 dé nhan dang viém phéi trén tap dir licu X-quang. Tap dir liéu duoc st dung bao
gdm 5.856 hinh anh X-quang, chia thanh ba thu muc: train (5216 hinh), test (624 hinh),
va val (16 hinh). Trong d0, c6 2 loai chinh 1a Viém phdi (4.273 hinh) va Binh thuong
(1.583 hinh). Két qua thir nghiém cho thiy hiéu suét 4n twong cua hai mé hinh nay trong
viéc nhan dang viém phéi, vo1 VGG16 dat 89.1% va ResNet 50V2 dat 90.7%. Nghién
clru nay cung cép mot cai nhin quan trong vé viée phat trién cac mo hinh hiéu qua va hiéu
suat cao vao viéc cai thién qua trinh chan doan va diéu tri cho bénh nhan viém phdi trong
linh vuc y hoc.

Tiwr khoa: Viém phéi, X-quang, Deep Learning, CNN, VGG16, ResNet 50V2, Nhan
dang hinh anh.

ABSTRACT

Pneumonia is a common and dangerous disease that can lead to death and have
significant impacts on public health. Chest X-ray is a non-invasive and widely used
diagnostic method for identifying pneumonia. Accurate detection and diagnosis of
pneumonia are crucial to ensure timely treatment and prevent the spread of the disease. In
this context, deep learning algorithms, especially convolutional neural networks (CNNs),
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have been applied to identify pneumonia through X-ray images. In this paper, we present
the results of using two popular deep learning models, VGGI16 and ResNet 50V2, to
identify pneumonia in X-ray datasets. The dataset used consists of 5,856 X-ray images,
divided into three folders: train (5,216 images), test (624 images), and val (16 images).
There are two main categories: Pneumonia (4,273 images) and Normal (1,583 images).
The experimental results show impressive performance of these two models in pneumonia
identification, with VGG16 achieving 89.1% accuracy and ResNet 50V2 achieving
90.7%. This study provides important insights into the development of effective and
high-performance models to improve the diagnosis and treatment process for pneumonia

patients in the medical field.

Keywords: Pneumonia, X-ray, Deep Learning, CNN, VGG16, ResNet 50V2, Image

Recognition..

1. MO PAU
1.1. Giéi thiéu

Viéc st dung giai thuat hoc sau dé phat
hién va chan doan viém phéi qua phim
chup X-quang mang lai nhiéu loi ich quan
trong. Pau tién, nd gitp ting toc qua trinh
chan doan va giam thoi gian doi cta bénh
nhan. Thur hai, vi¢c st dung mé hinh tu
dong c6 kha ning giam thiéu sai sot ciia
con nguoi va dam bao tinh nhat quan trong
viéc chan doan. Cubi cling, né6 mo ra canh
ctra cho viéc ting cuong kha nang tiép cin
chan doan y té & cac khu vuc ¢o nguén luc
y té han ché.

Chan doan viém phoi mot cach kip
thoi va chinh xac 1 vo cling quan trong dé
dam bao can thi€p kip thoi va ngan chan
su lay lan ctua can bénh. Nhiing tién bod
gan day trong hinh anh y té va hoc may da
tao diéu kién cho viéc phat trién cac thuat
todn tinh vi c6 kha nang phan bi¢t nhirng
mau tinh t& biéu hién viém phdi trong hinh
anh X-quang. Béng cach tan dung cac bd
dir liéu 16n bao gdm hang ngan hinh anh
X-quang, nghién ctru ndy cd ging danh
gia hiéu qua cia cac moé hinh VGG16 va
ResNet 50V2 trong viéc phan loai chinh
xé4c cac truong hop viém phoi. Bo dir liéu
da duoc td chuc va phan loai mot cach can
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than thanh hai nhém chinh 13 viém phdi va
binh thudng, d6 14 nén tang nghién ctru cua
chang to6i.

Thong qua thir nghiém nghiém tuc va
phan tich, nghién ciru ndy mong mudn lam
sang to vé hidu qua ciia cac phuong phap
hoc sdu va nham muc dich dong gop vao
linh vuc chan doan y hoc béng viéc danh
gia hiéu suat cua ching trong viéc nhin
dién viém phoi.

1.2. Nhirng nghién ciru lién quan

Enes AYAN va cong su. [1] Chan doan
bénh viém phéi tir hinh anh X-quang nguc
bang phuong phap hoc sau. St dung hai
md hinh mang ludi than kinh tich chap
ndi tiéng Xception va VGG16 dé chan
do4n bénh viém phdi v6i phuong phap hoc
chuyén giao va tinh chinh trong giai doan
huan luyén; trong d6 VGG16 deep learning
model do chinh xac la: 84.5%.

Xianghong Gu va cong su. [2] Su
dung Deep Convolutional neural network
(CNN); phuong phap dé xudt duoc danh
gia trén bo dit liéu cua Trung tim Y té Phu
nir va Tré em Quang Chau, Trung Qudc,
vé6i tong s6 4.513 bénh nhan nhi, tir 1 dén 9
tudi, trong giai doan tir 2003 dén 2017. o
chinh xac ma tac gia dat duoc la: 80.4% .

Archit Khatri va cdng su. [3] St dung
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tiép can Earth Mover’s Distance (EMD)
v6i s6 hinh anh sir dung: 144 hinh anh dé
xac dinh chinh xac phdi bi viém phdi bi
nhiém trung véi phoi khong bi nhiém tring
binh thuong trong d6 tién xir Iy cac hinh
anh dé chi c6 hinh anh cta phdi, sau do
thuc hién mot sb ty 1¢, xoay va chuén hoa
cuong do dé co mot bd anh X-quang phoi
c6 kich thudc/hinh dang dong nhét, sau do
tinh toan EMD va so sanh két qua véi do
chinh xac 1a: 83.3%.

1.3. Pic diém ciia bénh viém phoi

Viém phoi 1a mot bénh nhidm trung gay
viém & tai khi cia mot hodc ca hai phoi.
Tui khi c6 thé bi nhiém dich hodc mu, dan
dén triéu ching nhu ho kém dom hodc mu,
sot, cam giac on lanh va kho tho. Nguyén
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nhan cta viém phdi c6 thé 13 do nhiéu loai
sinh vt nhu vi khuan, vi rat va nim.

Bénh viém phoi co thé co muc do
nghiém trong tir nhe dén de doa tinh
mang. Ngudi mac bénh nghiém trong nhat
thuong 1a tré so sinh va tré nho, nguoi cao
tudi trén 65 tudi, ciing nhu nhitng ngudi co
van dé vé strc khoe hodc hé mién dich suy
yéu. [4, 5]

Thudng thi, bac si s& dit chan doan dya
trén céc triéu chung 1am sang va két qua
cua cac xét nghiém hinh anh nhu X-quang
nguc. Ngoai ra, chan doan ciing c¢6 thé dua
trén cac triéu ching lam sang va két qua
ctia cac xét nghiém phan tich dich phé quan
hodc méu nhay co.

[ Viém nhéi do Vi khuan }

[ Viém phéi do Vi khuan ]

[ Viém phéi do Virus ]

Hinh 1: Hinh adnh mét sé bénh viém phéi do vi khudn hodc virus

1.4. Vai tro cia hoc siau trong nhén
dang bénh viém phoi

Hoc sau, dac biét 1a mang no-ron tich
chdp (CNN), dong vai tro quan trong trong
nhan dang bénh viém phoi bang cach cung
cip cac cong cu manh mé dé phan tich va
hiéu hinh anh y khoa. Viéc 4p dung md
hinh hoc sau CNN cho hinh anh X-quang
nguc co thé cai thién dang ké d6 chinh xéc
trong viéc nhan dang céac du hiéu ctia bénh
viém phoi. [6]

Céc nha nghién ciru da chi ra rang viéc
sir dung md hinh CNN dé nhan dang bénh
viém phdi trén hinh anh CT scanner da
dat duoc hi¢u qua cao, vuot qua kha nang
nhan dang cua cic phuong phap truyén
théng. [7]

1.5. Cic mang no-ron trich xuit
dic trung

1.5.1 VGG16
Kién trac cia VGG16 [8] (Very Deep
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Convolutional Networks for Large-Scale
Image Recognition) bao gdm mot chudi
cac 16p convolutional (tich chap), lop

224x224x3 224x224x64
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pooling va cac 1op fully connected (hoan
toan két ndi). Dudi day 1a chi tiét kién trc
cua VGG16:

@ convolution+ReLU
max pooling
ﬁ' fully connected+ReLU

@ softmax

Hinh 2: VGG16 véi 16 I6p, bao gém cdc I6p tich chép, I6p pooling, va cdc I6p fully connected (Nguén: [11])

Input Layer: Kich thudc: 224x224
pixel (d6i v6i hinh anh RGB). Sé kénh
(channels): 3 (mdt cho mdi mau do, luc,
va xanh).

Convolutional Layers: Gom 13 16p
convolutional, mdi 16p duoc kich thuédc
3x3. Sb luong bo loc (filters) ting dan tir
64 & 16p dau tién 1én dén 512 & 16p cudi
cung. Ham kich hoat: Rectified Linear
Unit (ReLU).

Pooling Layers: Su dung 16p pooling
kich thudc 2x2 véi budc (stride) 1a 2 dé
giam kich thudc khong gian cua dac trung.

Fully Connected Layers: Bao gom
3 1op fully connected véi 4096 neuron
& mdi 16p. Ham kich hoat: ReLU (trong
cac 16p an). Lop dau ra c6 1000 neuron
(twong Gmg vai sb luong 16p trong tap dit
liéu ImageNet). L6p dau ra str dung ham
kich hoat Softmax dé tao xac suét cho viéc
phan loai.

Dropout: Mot ky thuat regularization
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dugc ap dung dé giam nguy co overfitting.
Mot ty 1€ dropout 50% dugc st dung trude
cac lop fully connected.

1.5.2 ResNet 50V2

ResNet 50V2 st dung khai niém cua
cac khoi residue dé xay dung mot mang
no-ron sau ma van c6 kha niang huan luyén
tdt va tranh duoc hién tuong bién mat dao
ham (vanishing gradient). Cac khdi residue
cho phep thong tin tir cac 16p trude d6 duoc
truyen tiép qua mang ma khong bi glam
mét trong qué trinh lan truyén nguoc. Diéu
nay gitp mang no-ron ¢ thé hoc duoc cac
dac trung phuec tap tur dir licu.[9]

Kién tric chinh: ResNet 50V2 c6 mot
kién tric sau véi tong cong 50 16p, bao gom
cac 16p convolutional, batch normalization
va cac 16p fully connected. Kién triic ndy sir
dung céac khéi co ban co cdu tric residual
(con duge goi 1a identity blocks) dé tranh
van dé bién mat dao ham trong qua trinh
lan truyén nguoc.
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Hinh 3: ResNet 50V2 kién triic sdu véi téng cdng 50 I6p (Nguén: [12])

Identity blocks: Trong ResNet 50V2,
cac identity blocks cho phép thong tin
truyén qua ma khong bi bién dang nhiéu.
Diéu nay gitp cho viéc huan luyén mang
no-ron sau tré nén dé dang hon va giam
thiéu hién tuong bién mat thong tin.

Cai tién Batch Normalization: ResNet
50V2 st dung Batch Normalization
khong chi sau mdi 16p convolutional ma
con sau moi ham kich hoat (ReLU), gitip
cai thién téc do va do chinh xac cua qua
trinh hudn luyén.

Khéi bottleneck: Mot dic diém quan
trong cua ResNet 50V2 la viéc su dung
cac khdi bottleneck trong cac 16p sdu cua
mang, giup giam do phirc tap tinh toan ma
van duy tri hiéu suét ciia mé hinh.

Regularization: ResNet 50V2 thuong
su dung cac k¥ thuat regularization nhu
dropout hodc weight decay dé giam nguy
co overfitting trong qua trinh huin luyén.

Kich thuéc dau vao: ResNet 50V2 cd
thé chip nhin dau vao co kich thudc da
dang, nhung thuong dugc st dung véi céac
hinh anh c¢ kich thudc 224x224 pixel.

1.6 Cac d¢ do danh gia mo hinh

Positive Rate (Ty 1¢ du doan tich cuc):
Ty 1€ gitra s 1an mo hinh du doén tich cuc
dang (True Positive - TP) va tong s6 du

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG

doéan tich cyc (TP + False Positive - FP). N6
cho biet kha nang cuia mo hinh trong viéc
du doan chinh xé4c céc truong hop tich cuc.
True Positive (TP) (1)
True Positive (TP) + False Positive (FP)\

Positive Rate=

Recall (D6 bao phu): Ty 1é phan trim
cac truong hop tich cyc (TP) ma mo hinh
da phat hién dugc, tinh bang ti 1¢ giita TP
vasd lugng thuc su cta cac truong hop tich
cuc (TP + False Negative - FN). Recall do
ludng kha ning cia mo hinh trong viée bat
kip cac truong hop tich cuc.

True Positive (TP)
True Positive (TP) + False Negative (FN)

Recall = (2)

F1 Score: La mdt trung binh diém s
hai hoa gifra precision va recall. Trong do,
Precision 14 ty 1& giita s6 1an du doan tich
cuc dung (TP) va tong s6 lan dy doan tich
cuc (TP + False Positive - FP).

Precision X Recall

FI =2X

— 3)
Precision + Recall
Accuracy (P9 chinh xac): Ty 1¢ gitra
s6 lan dy doan dang va tong s6 du doan,
bao gom ca cac du doan tich cuc (TP) va
am (TN), duoc tinh bang cong thuc:
TP + TN
TP + TN + FP + FN

Accuracy =

(4)

D9 chinh xac do luong ty 1€ cac du
doan chinh xac ctia mo hinh trén toan bo
dwr liéu. [10]
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2. KET QUA NGHIEN CUU
2.1. Phuwong phap dé xuit

Trong nghién ctru niy, ching toi dé

ISSN 2681 5-9945

xuit mo hinh téng quat nhu Hinh 4. Mo
hinh tong quat gdm co hai giai doan: Giai

doan huan luyén va kiém thu.

=

Huén luyén

Tién xtr ly

|
I
(Khuéch dai di¥ liéu) |
1

\Tap dir lidu dau vao

1
| VGGI6 | |
ResNet50V2

~

Kiém thir

aq

Hinh 4: Mé hinh dé xudt nhdn dang viém phéi qua phim chup x-quang

2.1.1 Hudn luyén mé hinh

Dé huan luyén mé hinh, chiing t6i da ap
dung mdt loat cac phép bién doi hinh anh
dé tang cuong dir liéu dau vao; rotation: O
mdi 1an huan luyén, anh duoc xoay ngau
nhién véi goc do tir -30 dén +30 do dé
tao ra sy da dang trong dir li¢u dau vao.
Horizontal Flip va Vertical Flip: Anh c6 thé
duoc 1at ngang va 1at doc ngéu nhién dé tao
ra thém céc bién thé cua anh. Rescale: Gia
tri ctia mdi pixel trong anh da dugc chuan
héa bang cach chia cho 255. Piéu nay giup
tang toc do qua trinh huan luyén va cai thién
hiéu suit cia moé hinh. ZCA Whitening:
K thuat ZCA Whitening dugc 4p dung dé
giam thiéu hién tuong overfitting va giup
mo hinh hoc dugc cac dac trung chung tir
dir liéu. Chung t6i dé xuat phuong phap
VGG16 va ResNet 50V2; loai bo 16p fully
connected ¢ dinh ciia mang, chi gitr lai cac
16p convolution va pooling, sir dung trong
s6 duoc huin luyén trude trén tap dir lidu
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ImageNet, kich thudc dau vao cta anh la
224x224 pixel v6i 3 kénh mau (RGB), st
dung max pooling dé trich xuit dic trung
tir cac 16p convolution cudi ciing ctia mang;;
s0 16p dau ra ciia mang 13 2, tuong tmg voi
2 16p 1a “viém phoi” va “binh thuong”.

2.1.2 Kiém thii

O giai doan kiém thu, dir liéu dau vao
la tap dir liéu hinh anh dugc moé ta trong
phan 2.2.1 sau d6 dua qua cac mo hinh
mang dugc dé& xudt tir giai doan thir nhat
dé du doan.

2.2 Két qua thye nghiém

2.2.1 Cdc kich bdn dap dung

O qué trinh tién xu 1y, anh dau vao s&
duoc chudn hoa vé kich thuge thanh 224 x
224, sau d6 dua qua cac moé hinh mang duoc
dé xuét tir giai doan thtr nhat dé du doan.

Chung toi dé xuat 4 kich ban ap dung
v6i tham s6 huan luyén nhu sau:
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Bang 1: Cac kich ban dwoc dé xuit va cac tham s6 huén luyén

I;;c;l Kién tric mang| Epochs eSI[:)EE:l Bsaitzih Input Shape Lez;;ring f;:;i Pooling
1 VGG16 1000 1 16 |224,224,3| 0.001 | binary | max
2 VGG16 1000 1 32 |224,224,3| 0.001 | binary | max
3 ResNet 50V2 | 1000 1 16 |224,224,3| 0.001 | binary | max
4 ResNet 50V2 | 1000 1 32 | 224,224,3| 0.001 | binary | max

2.2.2. Moi trwong cai dat va tap div
liéu thwe nghiém

a. Méi truong cai dat: Hé théng
duoc cai dit bang ngdn ngir Python va
chay trén cung mot moi truong Python
3 Google Compute Engine (T4 GPU,
RAM 50GB, Disk 225GB). Thu vién hd
tro hudn luyén moé hinh mang sur dung la
Tensorflow va Keras.

b. Tap dir lieu thuc nghiem: Tap dir
liéu dugc str dung bao gém 5.856 hinh anh
X-quang, chia thanh ba thu muc: train (5216
hinh), test (624 hinh), va val (16 hinh). Trong

d6, c6 2 loai chinh 1a Viém phoi (4.273
hinh) va Binh thuong (1.583 hinh). Hinh
anh X-quang nguc (trude-sau) duge chon tir
doan hé hdi ctru ciia bénh nhan nhi tir mot
dén nam tudi tir Trung tim Y té Phy nir va
Tré em Quang Chau. Phién ban 2 dugc phat
hanh ngay 6 thang 1 ndm 2018.

2.2.3. Cdc két qud thwe nghiém
a. Bo do Loss va Accuracy

Sau qua trinh huan luyén Hinh 5 thé
hién gia tri Loss va Accuracy cua cac kich
ban. Do chinh xac céc kich ban 1an luot 1a:
81.41%, 89.1%, 90.7%, 89 9%.

~— Training Loss
—— Validation Loss

0SS

Y Ma« umu

iy s

Training Accuracy
~—— Validation Accuracy

Enochs

Training Loss
—— Validation Loss

1” .HIHH\‘I '«"J

! W I ‘
uww«mm.uwm

600 700

Eno:hs

0 100 200 300 500 800

Epochs

600 700 200

Hinh 5 a. Bi€u d6 dé do Accuracy va Loss ctia VGG 16, Batch Size 16 (D6 chinh xdc: 81.41%)

: st

—— Training Accuracy
Validation Accuracy

L e

500 600 700 800 900

Epochs

0 10 200 300 400

Hinh 5 b. Bi€u d6 dé do Accuracy va Loss ctia VGG 16, Batch Size 32 (D6 chinh xdc: 89.1%)
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ik L

Training Accuracy
Validation Accuracy

300 400 500 600 700 800 900

Epochs

100 200

Hinh 5 c. Biéu d6 d6 do Accuracy va Loss ctia ResNet 50V2, Batch Size 16 (Pé chinh xdc: 90.7%)

Training Loss
Validation Loss

Loss

1

MWMWMM Mmﬁw&w

200 300 400 500 600 7
Epochs

12

Wil Ll

Training Accuracy
Validation Accuracy

300 400 500 600 700 800 900

Epochs

00 200

Hinh 5 d. Biéu d6 dé do Accuracy va Loss ctia ResNet 50V2, Batch Size 32 (Pé chinh xdc: 89.9%)

b. Mét sé két quad thyc nghiém

Hinh 6 trinh bay mot s6 két qua thuc

nghiém lan luot: VGGI16 (Batch 16),

Nhan thuc té: viem pHOI Nhan thuc té: viem proI
Nhan dy doan: viemePHOl  Nhan dy dodn: viem pHOI

D4 tin cy: s2.41% D tin cay: s3.47%
o ", R o L g

VGG16 (Batch 32), ResNet 50V2 (Batch
16), ResNet 50V2 (Batch 32) cia qua trinh
nhéan dang:

Nhan thwc té: viem pHAI
Nhan dw doan: viem pHOI
D4 tin cay: 97.24%

B3

Nhan thuc té: viem pHOI
Nhan dw doan: viem pHOI
Do tin cay: 96.34%

B

Hinh 6: Mét sé két qud thuc nghiém

3. KET LUAN

Trong nghién ctru ndy két qua danh gia
thur nghi€ém; d¢ chinh xac: ResNet 50 V2
dat do chinh x4c cao hon VGG16 trong ca
hai truong hop Batch Size. Batch Size 16
cho do chinh x4c thap hon Batch Size 32
trong ca hai kién triic. Do chinh xac cao
nhét dat dugc 14 90.71% v&i ResNet 50 V2
va Batch Size 16. Mat mat: ResNet50V2
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c6 mat mat thap hon VGG16 trong ca hai
truong hop Batch Size. Mat mat thap nhat
dat duoc 1a 25.25% v&i ResNet50V2 va
Batch Size 32. Biéu d6: VGG16 c6 su
dao dong lon hon trong d§ chinh xéac va
mat mat so voi ResNet 50V2. Biéu db
cho théy su hoi tu tot cho ca hai kién trac
mang no-ron.

Su khac bi¢t gitra cac mo hinh: ResNet
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50 V2 dugc biét dén véi cau triic “skip
connection” hay “residual connections”,
gitip giam vAn dé bién mét gradient khi
huén luyén cac mang siu. Diéu nay khong
nhiing gilp mang nhanh chéng hoi tu ma
con cai thién dang ké d6 chinh xac ciia mé
hinh. Trong khi d6, VGG16, mot kién tric
mang no-ron sau khac, du c6 kha nang hoc
sdu va rong qua ting 16p, nhung lai dé gap
phai van dé vé viéc bién mat gradient, do
d6 1am han ché kha nang hoc cua mang.

Anh huéng cua batch size: Ngoai ra,
viéc thu nghiém vdi hai Batch Size khéc
nhau (16 va 32) ciing dd mé ra nhing hiéu
biét méi vé anh hudng cta Batch Size dén
qua trinh huan luyén. Mic du Batch Size 16
mang lai do chinh xac cao nhét cho ResNet
50 V2, su chénh I¢ch gitra Batch Size 16 va
32 khong qua 16n, diéu nay cho thay sy linh
hoat va 6n dinh cua ResNet 50 V2 dudi cac
diéu kién huén luyén khac nhau. Diéu nay
cling phan anh rang, di Batch Size 16n hon
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cung cép nhiéu thong tin hon trong mdi
lan cap nhat trong $0, nhung viéc lya chon
Batch Size phi hop ciing can can nhic dén
kha ning tinh toan va bd nhé sin co.

Qua biéu dd d6 chinh xac va mat mat,
o rang 1a VGG16 c6 su dao dong 16n hon
so v6i ResNet 50 V2, diéu nay khong chi
cho thay su khac biét vé cdu truc giita hai
mo hinh ma con phan 4nh sy 6n dinh trong
qua trinh hoc ctia ResNet 50 V2. ResNet
50 V2 khong chi dat dugc sy hdi tu nhanh
chong ma con duy tri dugc sy on dinh qua
tirng epoch, diéu ndy 1a rat quan trong trong
viéc phat trién mot m hinh dang tin cay va
hi¢u qua.

Nhu vay: ResNet 50 V2 cho hi¢u suét
t6t hon VGG16 trong ca hai truong hop
Batch Size. Batch Size 32 cho hiéu suat tt
hon Batch Size 16. M6 hinh ResNet 50V2
voi Batch Size 32 dat duoc d0 chinh xac
cao nhat (90.71%) va mat mat thap nhat
(25.25%).
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