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TOM TAT

Ung thu vii 13 loai ung thu dwoc chin doan phd bién nhat va 14 nguyén nhan thir nim
gdy tir vong & phu nit. Viéc phat hién sém cin bénh nay khong chi ting ty 1¢ song sot ma
con giam chi phi diéu tri. Chyp nhii anh 1a phuong phap chan doan hinh anh hién nay dé xac
dinh va chin doan sém khdi u 4c tinh ¢ vi. Trong bai bao nay, ching t6i dé xut ky thuat
phan loai dya trén kién trac mang NasNetLarge, MobileNetV2, InceptionV3, DenseNet121
va Vision Transformer dé phan loai anh nhii tuyén vi 1a binh thuong, lanh tinh hodc ac tinh.
Qua két qua thyc nghiém cho thiy d6 chinh x4c ciia md hinh dé xuét 1én dén 99%.

Twr khéa: Vision Transformer, Mammography, Deep learning, Breast Cancer

ABSTRACT

Breast Cancer is the most commonly diagnosed cancer and the fifth leading cause
of death in women. Early detection of this disease not only increases the survival rate
but also reduces the cost of treatment. Mammography (X-ray mammography) is the
current imaging method to identify and diagnose breast malignancies early. In this paper,
we propose a classification technique based on network architecture NasNetLarge,
MobileNetV?2, InceptionV3, DenseNet and Vision Transformer to classify mammograms
as normal, benign or malignant. Experimental results show that the accuracy of the
proposed model is up to 99%.

Keywords: Vision Transformer, Mammography, Deep learning, Breast Cancer

1. MO PAU nir 1a nguyén nhan gay tir vong dirng hang
1.1. Gi6i thiéu bai toan thit nam. Nam 2020, udc tinh c6 khoang
684.996 phu nir trén toan thé gidgi chét vi
ung thu vi.[2]. D¢ phat hién va chan doan
chinh x4c ung thu v, cac bac si phai dbi

Ung thu v da tré thanh mot trong
nhiing dang ung thu thuong xdy ra ¢ phu
nir. Ngudi ta udc tinh rang 43.700 ca tir ’
vong (43.170 phu nit va 530 nam gi6i) do mat Y(’)i nhitng thach thirc do ho phai kiém
ung thu vi s& xdy ra & Hoa Ky vao nim  tra s0 lugng 16n hinh anh vi hang ngay va
2023. Trén toan thé gi6i, ung thu v & phu  kho doc hinh anh [1]. Viéc xay dung mot
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hé théng hd tro viéc chan doan ung thu va
nham tao nhiéu thuan lgi hon cho cac bac
sT trong qua trinh phan tich va chan doan
thong qua hinh anh nhii dé c6 giai phap
diéu trj kip thoi vo cung can thiét.

1.2. Nhirng nghién ciru lién quan

Dheeb Albashish va cong su [12] dé
xuét moét md hinh hoc chuyén ddi dya trén
mang VGG16 dugc st dung dé trich xuét
cac tinh nang tr by dir liéu hinh anh mo
bénh hoc cuia BreaKHis. Do chinh xac cua
mo hinh dé xuét 13 89%. Gayathri Girish va
cong su [13] dé xuat mo hinh phat hién ung
thu v dua trén hinh anh microwave véi 7
kién trac mang hoc sau khac nhau; két qua
ctia phuong phap dé xuat dat dwoc do chinh
xac la 88.41%. Md Ishtyag Mahmud va cong
su [14] trinh bay phuong phdp phat hién
ung thu vu st dung céc hinh anh mo6 bénh
hoc str dung phuong phéap hoc chuyén giao
dua trén cac mang hoc sau nhu ResNet50,
ResNetl01, VGG16 va VGGI19 véi do
chinh xac dat duoc 1a 90,2%. Bita Asadi va
cong su [15] dé xuat mo hinh phat hién ung
thu va dua trén kién trac mang Unet véi
backbone ResNet str dung tap dir licu Image
Retrieval trong Medical Application vdi 736
mAu sinh thiét cua 344 bénh nhan. Két qua
ctia phuong phap dé xuit dat duoc do chinh
xac 12 98.61%. Nhin chung c6 thé thay rang,
da s cac nghién ctru chi thyc hién phén loai
la ung thu hodc khong ung thu, bén canh do,
viéc dua ra mot sb két qua kiém thir 13 vo
cing can thiét nhung cic nghién ciru lién
quan lai chua thiy trinh bay.

1.3. Pic diém ciia ung thw vi

Ung thu va [18] 12 mot cin bénh vé té
bao ung thu phat trién tir t& bao trong tuyén
vi. C6 hai loai ung thu vu chinh 1a ung thu
va lanh tinh va ung thu va ac tinh. Khéi u
lanh tinh [18] dung dé chi mot khdi u nam
yén va khong lan sang cac bd phan khéc
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cua co thé. Khoi u 4c tinh [18] 12 mot khoi
u phat trién trong tuyén v, c6 kha ning
xam lan vao cdc mo xung quanh.

1.4. Cac mang no-ron trich xuit diic
trung

a) MobileNetV2: MobileNetV2 [4]
la mot trong nhitng mang neural network
duogc phat trién dé c6 thé thuc hién trén cac
thiét bi c6 tai nguyén han ché véi sb lugng
tham s6 nho, diéu nay gilp giam tai tai
nguyén tinh toan va bd nhéd. MobileNetV2
c6 thé thuc hién tc dd cao trén cac thiét
bi ¢6 tai nguyén han ché va cho phép diéu
chinh kich thuéc cia mé hinh dé phu hop
v6i cac nhu cau tng dung khac nhau.

b) Mang InceptionV3: InceptionV3 [3]
dugc thiét ké dé t6i uu hod hiéu qua tinh
toan, gitip giam thiéu sé lugng tham sb can
thiét va giam d6 phurc tap tinh toan. Piéu
nay gitip tang toc do xir Iy va giam thoi
gian dao tao mang. Ngoai ra, InceptionV3
c6 kha nang tai st dung dac trung, tic la
cac trong s6 hoc duoc co thé duoc st dung
lai cho cac tac vu lién quan dén phan loai
hinh anh khac nhau.

c) Mang NASNetLarge: NASNetLarge
[5] dwoc hudn luyén trén tap di liéu 16n va
c¢6 kha nang tong hop va hiéu cac dic trung
hinh anh phtre tap. NASNetLarge sir dung
mot kién trac block chong ma diéu chinh
cAu trac mang va céc siéu tham s6 tu dong
thong qua qua trinh tim kiém kién truc.
Kién triic nay cho phép mé hinh hoc cach
xay dung cac dic trung phan loai tot va tbi
wu hoa cac siéu tham sd dé dat duoc hiéu
suét tdt nhét trén tap dir licu huin luyén.

d) Mang DenseNet: Dense Convolutional
Network (DenseNet) [6] c6 mat d6 két nbi
day dac so vdi cac mo hinh khac nhu VGG
[8] va Resnet [7]. Mdi 16p trong DenseNet
nhan thém thong tin dau vao tir tat ca cac
cap trudec d6 va chuyén cic ban do dic
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trung cta chinh no cho tat ca cac 16p sau. 1.5. Cac do do danh gia m6 hinh
Diéu nay cho phép mang mong hon va nho
gon hon, dan dén it kénh hon. DenseNet
c6 thé giam bét van dé bién mat do ddc,
nang cao kha ning lan truyén ctia ban dd
dic trung va giam sb luong tham sd.

Accuracy [16] dugc danh gia dya trén
cac gia tri nhu true positives (TP), false
positives (FP), true negatives (TN) va false
negatives (FN) dugc mo ta theo phuong
trinh (1). Ham categorical cross-entropy

e) Mang Vision Transformer: Vision loss L(C,P) [17] v6i i l1a nhan di li¢u, C la
Transformer [9] la mdt mang no-ron dugc  gia tri thuc té va P la gia tri dy doan. Ham
sir dung dé xir Iy va phan loai hinh anh dya  L(C,P) duoc md ta theo phuong trinh (2).
trén co ché tu chu §; cho phép xir Iy hinh TP + TN
anh bang cach chia anh thanh cac patch  Accuracy =
nho. Pidu nay giup md hinh nhan biét cac

TP + TN + FP + FN (1

dic trung khong gian trong anh va méi quan L(C,P) =— z C;log(P)) ()
h¢ giira cac patch; qué trinh xtr ly thong tin . 7 X )
duoc thyuc hién dya trén cac phép chuyén 2. KET QUA NGHIEN CUU

d6i tuyén tinh va co ché tu chii y ma khong
yéu cau cac phép tich chip nhu cic mang
CNN. Ngoai ra, Vision Transformer c6 thé
mé rong dé xir 1y anh co kich thudc 16n
hon bang cach tang sé luong patch [10].

2.1. Phuong phap dé xuat

Mo hinh d& xuit gom 2 giai doan la
huan luyén va kiém thir dugc thé hién &
hinh 2:

' B
TRAINING MODEL :Mure Extraction &Tralmn:
MobileNetV2

InceptionV3 e
Preprocessing el NASNetLarge —P

DenseNet121

Dataset
Training

Vision Transformer

\- p,
’
Predict:
TESTING 3. maligricant
Classification
[ Normal ” Benign ]
Preprocessing Feature
Extraction
Extract Bouding box
Testimage
[ YoloVv7 ] Result
\ J

Hinh 2. Mé hinh dé xudt phdt hién va phan logi ung thu vi.
2.1.1. Dao tao mé hinh 1a kich thudc pht hop dé tao ban va tir hinh
anh dau vao. Sau do, ching to1 tién hanh

a) Tién xir Iy va chuan bi dir liéu: & } Va0, satl €0, Lt | an
tang cuong dir liéu bang cach thay do6i goc

Chung t6i thuc hién chuan hoa tat ca hinh .C . oo
anh thanh kich thuéc 224 x 224 pixel, day 9uay hinh anh (xoay anh) va lat anh.
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b) Ruit trich ddc trung va hudn luyén:
Chung t6i tién hanh rat trich dic trung cac
dic diém cua cac loai ung thu va dya trén
anh nhii sau khi dugc tién xt Iy va tién hanh
huan luyén bang phuong phap hoc sau sir
dung cac kién tric mang nhu NASNetLarge,
MobileNetV2, InceptionV3, DenseNet121
va Vision Transformer. Pdi voi mé hinh
Vision Transformer, hinh anh dau vao sau
khi dugc tién xir 1y s& duogc cat thanh cach
patch dua qua tang liner projection véi kich
thudc cho mdi patch 1a 16 x 16 do tinh 6n
dinh ciia n6 d6i véi sy suy giam hiéu suat
va tinh phic tap tinh toan [10], mdi patch
s€ duoc gén vi tri va nhan cu thé dam bao
anh sau khi rtt trich cac dac trung sé khong
bi xdo tron. Sau d6 dua qua transform
encoder dé tién hanh rut trich ddc trung ma
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hoéa, phan loai va khoanh vung lanh tinh va
ac tinh. K&t qua cia qua trinh nay s€ 1a anh
dugc phan loai thugc vao nhan nao.

2.1.2 Kiém thir

O giai doan kiém thtr, hinh anh dau vao
s& duoc chudn hod thanh kich thich 224 x
224, sau d6 tién hanh dwa qua YOLOV7 dé
xac dinh vung nhii, ving nhii khi dugc xac
dinh sé tién hanh dua qua mé hinh da duge
huén luyén dé tién hanh du doan. Két qua
kiém thtr s& dua ra mot trong ba két luan 1a
Binh thudng, Lanh tinh hodc Ac tinh.

2.2 Két qua thuc nghiém
2.2.1. Cac kich badn ap dung

Trong nghién ctru nay, ching toi thuc
hién 5 kich ban véi cac tham s trong
Bang 1

Bdng 1. Cac kich ban dwoc dé xudt va cac tham sé hudn luyén

Kich L Mang rat trich dic | Sébudc | Técddo | Kich thudce
\ Kién tric mang R . £ R .

ban trung va phan loai | huan luyén hoc anh
1 MobileNetV2 Default 100 le-3 224 x 224
2 InceptionV3 Default 100 le-3 224 x 224
3 NasNetLarge Default 100 le-3 224 x 224
4 DenseNet121 Default 100 le-3 224 x 224
5 | Vision Transformer Default 100 le-3 224 x 224

2.2.2. Moi trwong cai dat va tap dir
liéu thwc nghiém

a. Méi truong cai dét: Phuong phap dé
xuat duoc cai dit trén nén tang Kaggle vi
thu vién hd tro ddo tao mo hinh mang st
dung la Tensorflow va Keras voi ngon ngir
1ap trinh Python.

b. Tap dir liéu thu nghiém

Dir lieu dao tao: B dit li¢u su dung
trong nghién ciru nay dugc lay tir Mini—
MIAS [11] bao gébm 322 hinh anh chira
hinh anh v trai va phai cua 161 bénh nhan

thudc ba loai nhu binh thuong, lanh tinh va
ac tinh. C6 208 hinh anh binh thuong, 63
lanh tinh va 51 hinh anh ac tinh.

Dir liéu kiém thir: Dé tién hanh kiém
thir d0 chinh x&c cua mo hinh dao tao chiing
t6i xay dung mot tap dir liéu kiém thtr duoc
liy tir Bénh vién Phy san TP. Can Tho véi
150 bénh nhan gdm 300 hinh anh ciia cac
loai khdi u gdm 100 anh binh thuong, 100
lanh tinh va 100 ac tinh.

2.2.3. Cdc két qud thu dwoc

a. Bo do Loss va Accuracy
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Loss And Val loss progress.
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Loss And Val loss progress.

loss/ validation loss

5 & 8

loss/ validation loss.

poch

a) Kich ban 1

b) Kich ban 2

¢) Kich ban 3

Loss And Val loss progress.

oss
— valoss.

loss/valdation loss
u 13

E) o C3 ) %0
epoch

d) Kich ban 4

Loss And Val loss progress

— s
— val_loss

L3 Zo Py o S0 150
epoch

e) Kich ban 5

Hinh 3. Bé do Loss ctia cdc kich ban trong giai doan hudn luyén

Hinh 3 biéu dién gia trj mat mac (loss)
cua cac kich ban trong giai doan huén
luyén. Gia tri val loss cua céac kich ban lan
luot 1a kich ban 1 1a 0.8354, kich ban 2 1a
0.0836, kich ban 3 la 0.0059, kich ban 4
12 0.0062 va kich ban 5 1a 0.0054. O kich
ban 1, 2 va 3, gia tri val_loss cho két qua
cao hon gia tri train loss va khong 6n dinh,
diéu nay cho thdy mé hinh huan luyén chua
t61 wu va co thé din dén sai léch trong qua
trinh du doan. Nguoc lai, kich ban 4 va 5
lai cho két qua t6i wu hon so véi cac kich

Accuracy And vai Accuracs y progress

Accuracy And Val Ac

ban trén khi gia tri val loss bang véi gia tri
train loss dbi vai kich ban 4 va gia tri val
loss thap hon so véi gia tri train loss d6i
v6i kich ban 5. Tuy nhién, gia tri val loss
tring voi train loss ciing c6 thé 1a do van
dé underfitting, trong khi d6 kich ban 5 lai
6 gia tri val loss thdp hon so véi gid tri
train loss. Diéu niy cho thdy mo hinh trong
kich ban 5 cho két qua t6t hon cac mo hinh
trong cac kich ban con lai.

b. Do do Accuracy cua cac kich ban

Accuracy And Val Accuracy progress

progress.

&

°

accuracy valdation sccuracy
s 8

2

o

o

Kich ban 1

Accuracy And Val

progress

VWWowW vV

e \4 VVV Vv

accuracy
val_accuracy
160

20 ) ) )
epoch

Kich ban 4

Kich ban 3

Accuracy And Val Accuracy progress.

E) Z0 o o 50 100

Kich ban 5

Hinh 4. Bé do Accuracy ciia cdc kich ban trong giai doan hudn luyén.
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Hinh 4 biéu dién d6 chinh xac
(accuracy) cua cac kich ban trong giai doan
huén luyén. Kich ban 1 dat do chinh xac
96%, kich ban 2 ¢6 d6 chinh xac la 96.5%.
Kich ban 3, 4 va 5, d chinh xac vuot troi
hon hén so véi cac kich ban con lai véi
dd chinh xac 1a 99%. Mat khac, khi quan
sat kichban 1,2 va 3 ta théy réng, gia tri
val accuracy cho két qua thap hon gia tri
train accuracy va khong 6n dinh, diéu nay
cho théy mé hinh huén luyén chua that sy
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hiéu qua va c6 thé dan dén sai léch trong
qua trinh dy doan. Nguoc lai, kich ban 4 va
5 1ai cho két qua téi wu hon so véi cac kich
ban trén khi gi4 tri val accuracy bang véi
gié tr train accuracy dbi véi kich ban 4 va
gia tri val accuracy cao hon so vdi gia tri
train accuracy di véi kich ban 5. Diéu nay
cho thay hai mé hinh trong hai kich ban 4
va 5 ¢6 kha nang du doan t6t hon cac mo
hinh trong ba kich ban con lai

¢) Mot s6 hinh anh két qua phan logi

Bing 2. Mot sé két qua trén tdp div liéu kiém thir

Kich ban 1 Kich ban 2 Kich ban 3 Kich ban 4 Kich ban 5
Normal 100,00% Walignant 100/00%
=
&
b £
LcC Lcc
Normal 100.00% Benign 96.07%
=
2
=
Q
M
Normal 85.39% g / 4
Benign 99.45% Normal 88.51% Normal 100.00%
LLMO LLMO LLMO LLMO
Té
o
4

Bang 2 trinh bay mot s6 két qua thuc
nghiém cua cac kich ban. O truong hop
Malignant (ac tinh), khbi u duoc hién o

70

trén anh nhii; kich ban 1 — 4 cho két qua 1a
Normal, kich ban 2 cho két qua 1a Benign,
kich ban 3 va 5 cho két qua 1a Malignant. O
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truong hop Benign (lanh tinh), ta thay rang
cac diém khdi u dwoc phan bd nho trén
khip ving nhil, két qua du doan & kich ban
1 — 2 va 4 cho két qua du doan 1a Normal,
kich ban 3 1a Malignant trong khi kich ban
5 cho két qua 1a Benign (lanh tinh); dung
v6i két qua thuc té. O trudong hop Normal,
quan sat bang 2 ta thich kichban 1 -2 -4
va 5 cho két qua du doan chinh xac so véi
thuc té trong khi kich ban 3 duva ra gia tri
du doan 1a Benign. Két qua cho théy, kich
ban 5 hoat dong tdt hon so vai cac kich ban
1,2,3va4.

d) So sanh, danh gia két qua kiém thir
gitta cac mo hinh

Hinh 5a biéu dién thoi gian dy doan
trén tap kiém thir cua cac kich ban dé xuét
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1an luot 1a kich ban 1 13 1.65 phit, kich ban
2 1a 2.82 phat, kich ban 3 1a 3.56 phut, kich
ban 4 1a 5.75 phut, kich ban 4 1a 4.18 phut
va kich ban 6 13 3.2 phit. Hinh 5b biéu dién
d6 chinh xac du doén trén tap kiém tht cua
cac kich ban d& xuét 1an lugt 1a kich ban 1
1a 95.2%, kich ban 2 1a 96.3%, kich ban 3
12 99.05%, kich ban 4 1a 98,6%, kich ban 5
13 98.16% va kich ban 6 13 99.2%. Qua két
qué trén, c6 thé thay mo hinh 5 cho két qua
huén kiém thir nhanh hon so véi kich ban
1 va 4 va cham hon so véi kich ban 2 va 3
vé mit thoi gian, trai lai, d6 chinh xéc kich
ban 5 mang lai cao hon so v&i céc kich ban
con lai. Biu nay cho thay, kich ban 5 mang
lai két qua dy doan tdt hon so véi céc kich
ban con lai.
100.000

99.050 99.200
98.600
96.300
95.200

I 98160 I

Scenano ScenarloScenarlo Scenarlo ScenarmScenarw

99.000
98.000
97.000

96.000

Accuracy (%)

95.000
94.000

93.000

b) B¢ chinh xac trung binh

Hinh 5. Théi gian du dodn va dé chinh xdc ctia cdc kich ban trén tap dir liéu kiém tha

7
6
a5
8
=]
s 4
é 3.200
o 3
£
=)
Scenano Scenarlo Scenarlo Scenano Scenarm Scenarlo
a) Thoi gian dy doan trung binh
3. KET LUAN

Trong bai bao nay, chung toi dé& xut
phuong phép phat hién va phan loai ung thu
v dya trén cac mang rut trich dac trung nhu
MobileNetV2, InceptionV3, NASNetLarge,
DenseNet121 va Vision Transformer. Ngoai
ra, chiing t6i ciing mang lai mot s6 két qua
so sanh giita cac mo hinh, diéu nay gop
ph?m trong viéc danh gia va lya chon duogc
phuong phap phu hop dé c6 thé xiy dung

TRUGONG DAl HOC SU PHAM KY THUAT VINH LONG

hé thong phat hién va phan loai nhim hd
tro bac si c6 thé dua ra chan doan mét cach
nhanh chéng dé co thé tién hanh diéu tri kip
thoi cho bénh nhan. Két qua thyc nghiém
cho thidy mé hinh phat hién ung thu va dua
trén mang Vision Transformer dat hiéu Sut
t6t hon vé mit thoi gian dy doan véi do
chinh xac cao so voi cac mang hoc sau khac.
Mic khac, dd chinh x4c ciia md hinh dé xuét
trong qua trinh dio tao 1én dén 99%.
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