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DEEP LEARNING FOR BREAST CANCER RECOGNITION

UNG DUNG KY THUAT HOC SAU CHO BAI TOAN
PHAT HIEN UNG THU VU

Vii Hiru Pao’, Hoang Vin Thanh’
'Hoc vién Cong nghé Buu chinh Vién thong
*Truong Pai hoc Quang Binh

ABSTRACT: Breast cancer is one of the most prevalent cancers among women and has a high
mortality rate if not detected and treated in a timely manner. This study presents research findings
on the application of artificial intelligence in breast cancer diagnosis, aiming to assist physicians
in early disease detection. We employ advanced machine learning models to analyze medical
images and evaluate their performance based on accuracy, sensitivity, and specificity metrics. The

findings highlight the potential of artificial intelligence in enhancing diagnostic efficiency,
improving treatment quality, and minimizing risks for patients.
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TOM TAT: Ung thir vii la mét trong nhitng bénh ung thir pho bién nhdt ¢ phu nit va c6 ty 1é tir
vong cao néu khéng dwge phdt hién va diéu tri kip thoi. Bai bdo nay trinh bay két qua nghién ciru vé
vng dung tri tué nhén tao trong chan dodn ung thue vii, nham hé tro cde bdc st trong qud trinh phdt
hién bénh sém. Chiing t6i sir dung cdc mé hinh hoc mdy tién tién dé phan tich hinh anh y khoa va
danh gia hiéu sudt ciia chung dya trén cac chi $6 chinh xdc, dé nhay va do dac hiéu. Két quanghién
citu cho thdy tiém ndng iing dung ciia tri tué nhén tao trong cdi thién hiéu qua chan dodn ung thu vil,
g6p phan ndng cao chat lwong diéu tri va giam thiéu riii ro cho bénh nhan.

Tir khoa: Ung thu vu, ki thudt hoc sau, CNN.

1. GIOI THIEU

Ung thu va 1a mét trong nhitng loai
ung thu pho bién va nguy hiém nhat d6i voi
phu nit trén toan thé gidi. Theo bao cao méi
nhat vao nim 2022 ctia T6 chirc Nghién ctru
Quéc té vé Ung thu (IARC) [6], hon 2.3
triéu phu nir dugc chan doan méc bénh ung
thu v trong nam 2018. Cung v6i do, s ca
tr vong do can bénh nay 1én dén 670.000
truong hop, cho thay mirc d6 nghiém trong
cta van dé. Du bao dén nam 2050, sd ca
mic ung thu v méi va chét vi ung thu via ¢6
thé tang 1én 1an lugt 13 38% va 68%.

Tai cac qubc gia dang phat trién, bao
gém ca Viét Nam, viéc nhan thic vé cac
triéu chimg cua ung thu v con han ché.
Nhiéu bénh nhén chi phat hién bénh khi da

o giai doan mudn, lam gia tang nguy co tu
vong. Hon nira, sy thiéu hut cac chuyén gia
y té va thiét bi chan doan hién dai, dic biét
O vung sau, vung xa, cling 1a mot rao can
16n trong viée phét hién sém va diéu tri kip
thoi can bénh nay. Do do, viéc ap dung
cong nghé thong tin va tri tu¢ nhan tao (Al)
trong hd trg chan doan ung thu va dang tré
thanh mot huéng di dy tiém nang, gitp cai
thién d6 chinh xac va toc do chan doan, qua
d6 nang cao hiéu qua diéu tri va giam ty 1¢
tirvong.

Dit liéu chyp X-quang tuyén vu
(mammography) la mot trong nhiing
phuong phap hinh anh y hoc quan trong
giip phat hi€n sém ung thu va. Trong
nhitng nam gan day, nhiéu nghién ciru da
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chimg minh rang céc thuat toan Al c6 kha
nang phan tich hinh anh X-quang v dé hd
trg sang loc ung thu. Nhiéu quéc gia nhu
Hoa Ky, Phan Lan, Ha Lan, Phap, Han
Qudc va Trung Qudc d trién khai nghién
ctru vé linh vuc nay, gop phan cai thién do
chinh x4c trong chan doan[8].

Mot trong nhitng nghién ciru tiéu biéu
la nghién cuu ciia McKinney va cong su
(2020), dugc thuc hién tai Anh va Hoa Ky
va cong bd trén tap chi Nature. Nhom
nghién ctru da thiét k& mot mo hinh AI dé
phan tich hinh dnh X-quang vi cta gin
29.000 phu nir [9]. Két qua cho thay thuat
toan Al c6 d0 chinh xac cao hon so vdi sau
béc si X-quang ddc 1ap. Khi so sanh véi tiéu
chuin chin doan “chudn vang” (gold
standard) dya trén anh scan giai phau bénh
cua Hoa Ky, m6 hinh Al gitp giam 9,4%
truong hop am tinh gid va 5,7% trudong hop
dwong tinh gia. O Anh, h¢ théng giup giam
2,7% am tinh gid va 1,2% duong tinh gia.
Dit liéu nghién ctou dugc thu thap tur cac
trung tdm y t& uy tin nhu Bénh vién St
George, Trung tdm V1 Jarvis va Bénh vién
Addenbrooke[9].

Bén canh nghién ctru cua McKinney,
cac phuong phap hoc sau, dac biét [a mang
no-ron tich chdp (CNN), cling dugc ung
dung rong rii trong chin doan ung thu vu.
Dhungel va cong su (2017) da dé xuat mo
hinh mang no-ron du sau (ResNet) dé phan
loai anh ung thu vu thanh hai nhém: c tinh
va lanh tinh. M6 hinh sir dung sdu anh dau
vao tlr cac tu thé chup khéc nhau va dat d
chinh xac cao khi thtr nghiém trén tap dir
liéu INBreast[10].

Levy va Jain (2016) ciing da su dung
mang CNN két hop véi hoc chuyén dé phan
loai u vu trén tap dir liéu DDSM. Két qua
cho thdy d6 nhay (recall) dat 0,934, cao hon
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so v&imire 0,745 - 0,923 cta cac bac sichan
doan hinh anh [7]. Tuong tu, Li Shen
(2019) da d& xuat mot thuat toan Al phan
tich toan bd anh nhii anh, dat AUC = 0,88
trén tap dir licu DDSM va AUC = 0,91 trén
tap INBreast.

Ngoai ra, Xi va cong su (2018) da
nghién ctru phuong phap phan loai va
khoanh viing canxi ciing nhu khdi u trong
anh chup X-quang vii. Nhdm nghién ctru sir
dung mo6 hinh VGGNet va dat dg chinh xac
92,53% trong phan loai ving ton thuong
[15]. Mot nghién ctiru khac cua Bai hoc New
York (2019) da phat trién hé thong Al dé
phén loai cac 16p BI-RADS trong 4nh X-
quang vi. Hé thong nay ap dung mang no-
ron tich chap sau trén 886.000 anh X-quang
va dat két quad macAUC = 0,688, tuong
duong v&i1 cadc bac si chuyén khoa
(macAUC=0,704)[4].

Trong nhitng nam gin ddy, nhiéu
nghién ctru da kham pha céc phuong phap
hoc chuyén giao trong chan doan ung thu
bang hinh anh y té. Sandhya Aneja va cong
su (2022) d3 tién hanh so sanh toan dién 14
mo hinh CNN duoc huén luyén trude trén
hinh 4anh mé bénh hoc, trong do
DenseNetl61 dat hiéu suit cao nhat véi
AUC 14 0.9924 va F1 score 1a 0.95 trong
trich xuét dic trung. Két qua cua ho cho
théy mic du DenseNet161 vuot troi vé do
chinh xac, nhung ResNet101 lai c6 d nhay
cao hon. Pang chu y, ho quan sat thiy rang
viéc tinh chinh m6 hinh mang lai it lgi ich
vé hiéu suét, cho thdy ring phuong phap
trich xut dic trung da nim bat hidu qua cac
mau lién quan [3].

Dua trén cac tng dung cia hoc chuyén
giao, Tuan Linh Le va cong su (2023) da
nghién ctru t6i uu héa ResNet-34 cho phan
loai X-quang ung thu va theo tiéu chudn BI-



RADS. Phuong phap ctia ho bao gdm tién
huén luyén trén 10.418 hinh anh tir co s& dir
licu DDSM, sau d6 tinh chinh vo1 6.248
hinh anh tr co s¢ dir liéu HMU cua Viét
Nam. M6 hinh dat macAUC 1a 0.766, vuot
qua hiéu suét cua ResNet-50 (macAUC =
0,754) khi chi st dung dir licu HMU. H¢
thong cho thay hiéu suét xuat sic trong viéc
xac dinh cac truong hop BI-RADS 1 (binh
thuong), nhung gap khé khan hon trong
phan loai BI-RADS 23 (lanh tinh)[14].

Néam 2024, Shuaa S. Alharbi va cong
su d3 dé& xudt ECSAnet, mot mo hinh cai
tién dua trén kién trac EfficientNetV2, tich
hop CBAM va cac 16p FC dé nang cao kha
ndng hoc dac trung trong phan tich hinh dnh
mo bénh hoc. Phuong phap cua ho ap dung
chuin héa mau Reinhard va ki thuét ting
cudng dit liéu nham giai quyét vin dé mat
can bﬁng tap dir liéu va cai thién kha nang
tong quat hoa. Cac thi nghiém trén tap dit
liéu BreakHis cho théy hiéu suét vuot troi,
dat do chinh xac 94.2%, vugt qua cac kién
trac da dugc thiét 1ap nhu AlexNet,
DenseNet121 va ResNet50. Két qua ciia ho
nhin manh tic dong dang ké ctia cac thanh
phan CBAM, céc 16p FC va chuan héa mau
ddi voi do chinh xac ciia md hinhO.

Mic di Al cho thay tiém ning 16n
trong vi¢c hd trg phét hién ung thu vu,
nhung van con nhiéu thach thic can vuot
qua. Thtr nhit, mo hinh Al can luong dir
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liéu 16n dé huan luyén, trong khi dit liéu y té
thuong gap van dé& vé bao mat va quyén
riéng tu. Tht hai, Al khong thé thay thé
hoan toan béc si X-quang ma chi déng vai
trd ho trg. Theo nghién ctru cia McKinney
va cong su, Al c6 thé giup giam tai khoi
lugng cong viée va tang tdc do chan doan,
nhung van can bac si giam sat dé dam bao
do chinh xac[9].

Tuy nhién, trién vong ctia Al trong y
hoc 1a rat 16n. Al ¢6 thé duoc Gmg dung
trong nhiéu giai doan cua qua trinh chin
doan, tir sang loc bénh nhan c6 nguy co cao
dén hd tro bac si duara quyét dinh diéu tri.
Vi su phat trién khong nglmg ciia cac mo
hinh hoc siu va dir lidu y té, Al c6 thé giup
nang cao chét lugng chim séc stc khoe,
dac biét tai cac qubc gia dang phat trién, noi
ma ngudn nhan lyc y té con han ché.

2. UNG DUNG MANG NO-RON TiCH
CHAP CHO BAI TOAN PHAT HIEN
UNGTHU' VU

Mang no-ron tich chap (Convolutional
Neural Networks - CNN) la mot trong
nhitng mo hinh hoc siu phd bién va manh
mé nhat trong xir ly dir liéu hinh anh va thi
gidc may tinh. CNN dugc thiét ké dé tu
dong hoc va trich xuét cac dac trung quan
trong tir hinh 4anh ma khéng can dén qua
nhiéu tién xir ly thu cong.

Mot mang no-ron tich chip thuong
bao gom céc 16p chinh sau:

Ung thu

Khéng
ung thw

Hinh 1. Céc thanh phan ctia mang tich chdp cho bai toan phat hién ung thu va
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- Lop tich chap (Convolutional
Layer): Day 14 thanh phan c6t 16i ciia CNN,
giup phat hién cac dac trung quan trong
trong dit liéu ddu vao. Lop nay st dung cac
b6 loc (kernels) dé quét qua anh, tao ra cac
ban dd dic trung (feature maps) phan anh
cic miu quan trong nhu dudng bién, goc
canh hoac két cau.

- Lop phi tuyén (Activation Layer):
Sau khi thuc hién phép tich chap, CNN st
dung cidc ham kich hoat nhu ReLU
(Rectified Linear Unit) dé ting tinh phi
tuyén va gitip mang hoc duoc cac dic trung
phuc tap hon.

- L6p ldy miu (Pooling Layer): Lop
nay c6 nhiém vu giam kich thude cua ban
dd dic trung, giam sb lugng tham s6 va tinh
toan, dong thoi tang tinh bat bién ddi voi
céc bién doi clia hinh dnh nhu tinh tién hogc
xoay. Phuong phap phd bién nhit 1a Max
Pooling, gitip 14y ra gid tri 16n nhat trong
mdi viing nho ctia ban d6 dic trung.

- Lop két ndi ddy di (Fully Connected
Layer - FC): Sau khi trich xudt dic trung,
cac 16p FC giup dua ra du doan cubi cing
bang cach két ndi toan bo cac dic trung lai
véinhau.

- Lép dau ra (Output Layer): Tuy vao
bai toan, 16p nay c6 thé st dung Softmax
(d6i voi phan loai nhidu 16p) hodc Sigmoid
(d6i v6i bai toan nhi phan) dé dua ra xac
suit du doan.

Khi ap dung mang no-ron tich chap dé
giai quyét bai toan ung thu vi, ta s& diéu
chinh 16p déu ra sao cho con 1 hoac 2 dau
ra. Néu ta chi st dung 1 dau ra, thi so sanh
gi4 tri clia dau ra v6i mot ngudng dé xac
dinh anh ddu vao c6 phai 1a anh ung thu va
hay khong. Néu 16n hon gi4 tri ngudng thi
anh dau vao duoc xac dinh 1a ung thu va,
néu khong thi 1 khong phai. Gia tri ngudng
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thuong dugc ldy 1a 0.5. Néu ta sir dung 2
dau ra thi 1 du ra s& chi xac sudt anh dau
vao 1a ung thu vi va con lai 1a x4c suét
khong ung thu vi. Ta s& xac dinh anh dau
vao 1a ung thu vi hay khong dwa vao dau
vao ¢6 gié tri xac suat 1én hon.
3.MO HINH THU'C NGHIEM
3.1. Qui trinh xir Iy dAu vao va Backbone

Hinh anh d4u vao 12 anh chup X-quang
vl (mammogram) cua bénh nhan. Sau khi
duoc tién xur ly, hinh 4nh nay dugc dua vao
mo hinh dé trich xuat dac trung. Backbone
dong vai tro 1a bo trich xuat dac trung tir anh
dau vao. N6 ¢ thé 1a mot mang no ron tich
chap (CNN) phé bién nhu ResNet,
EfficientNet hodc mot md hinh phu hop
khac. Backbone s€ tao ra mot tap hop céac
dac trung quan trong, giip md hinh hiéu 6
hon vé cdu tric cta anh va cac diu hiéu ¢
thé lién quan dén ung thu.
3.2. Phan loai ung thw véi Cancer
Classifier

Sau khi trich xudt dac trung tir
backbone, chung dugc dua vao mdt thanh
phan goi 13 Cancer Classifier. Thanh phan
nay cé nhiém vu thuc hién phan loai chinh,
dua ra du doan liéu anh chup c¢6 diu hiéu
ung thu hay khong. Dé lam diéu nay, mo
hinh su dung Equalization Loss (EQL),
gitip c4n bang trong s trong qua trinh hoc
va toi wu hoa viée phan loai giita cac nhém
dirlidu.
3.3. Auxiliary Classifier - B phan loai
phutrg

Trong qua trinh huén luyén, mot Bo
phan loai phu trg dugc thém vao véi trong
s6 0.1. BO phan loai nay gitip mé hinh hoc
t6t hon bang cach bd sung thém thong tin
phutrg, cu thé la:

- Cung cip thong tin bd sung vé dic
trung cua anh: BO phan loai phuy trg c6 thé
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Backbone

(feature extractor)

Features

Cancer classifier Predicted output

== Auxiliary classifier Predicted Auxiliary

Only Training

Hinh 2. M6 hinh thyc nghiém

hoc va cung cp thém thong tin vé do sang,
d6 tuong phan, két cau cua tén thuong, gitp
m6 hinh ¢ goc nhin da chiéu hon.

- Giam nhiéu va tang do on dinh: N6
hoat dong nhu mot bo loc, gitip md hinh tap
trung vao cac dic trung quan trong hon thay
vi bi anh hudng bai cac yéu t khong lién
quan.

- Cai thién kha nang hoc dac trung:
Céc thong tin tr B phan loai phu trg gitip
md hinh nhan dién va hoc duogc cac mau dir
liéu phtrc tap hon.

- Tang do chinh xac: Viéc bd sung mot
bd phan loai phu trg gitip mo hinh phan biét
13 hon gitta cac ton thuong lanh tinh va ac
tinh, ddc biét 1a cac truong hop kho chan
doan.

Cach hoat dong ctia mé hinh trong
qué trinh huén luyén va dw doan

- Trong qua trinh hudn luyén,
Auxiliary Classifier giup cai thién chét
lugng md hinh bang cach dua ra cic du
doan bd sung.

- Khi mé hinh d3 dugc huin luyén hoan
chinh, Auxiliary Classifier chi dugc str dung
trong giai doan huan luyén va khong tham
gia vao qua trinh dy doan thye té.

- Cancer Classifier s& dua ra du doan
cubi cung vé tinh trang ung thu dya trén
nhitng dac trung da hoc dugc tir backbone
va qué trinh t6i vu héa véi EQL Loss.

3.4. Cac mo hinh thyc nghiém

Dé giai quyét bai toan phat hién ung
thu v, chiing t6i dd nghién ctru va tim hiéu
vé cac mo hinh hoc may va nhan thiy mot
s6 md hinh phtt hop cho vai tro backbone dé
gidi quyét bai toan phat hién ung thu vu.
Céac mo hinh phu hop duoc lya chon dé thur
nghiém bao gom:

MobileNetV3Large/Small [2]:
MobileNetV3 bao gdm hai bién thé, Lén va
Nho, véi sy danh ddi khac nhau gitta do
chinh xac va do tré. N6 két hop nhiéu cai tién
kién trac khac nhau, bao gé)m cai thién tinh
phi tuyén tinh, khdi bop va kich thich va kich
hoat h-swish. Cac mau MobileNetV3 duoc
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thiét ké dé dat hiéu sut cao nhat trén cac
thiét bi di dong va thiét bi nhiing,

ResNet50 [5]: ResNet50 13 mot phan
cua dong mo hinh ResNet (Mang du) da
gidi thidu cac két ndi du dé giam bot van dé
d6 ddc bién mat. ResNet50 ¢6 50 16p va bao
g6m cac khdi con lai véi cac két ndi bo qua.
C4c md hinh ResNet duoc biét dén véi kién
triic sdu va da duoc ap dung rong rai trong
cac ung dung thi gidc may tinh khac nhau.

ConvNeXtV2-nano [13]: Day la phién
ban nhe nhat trong ho ConvNeXtV2, dugc
thiét ké dé can bang gitra hiéu suat va kich
thuc mo hinh. M6 hinh van giit nguyén
kién tric cbt 18i ciia ConvNeXt nhung vai
) luong tham s6 it hon, khoang 15,6 tri¢u.
ConvNeXtV2 str dung kién tric hoan toan
dua trén convolution (fully convolutional
architecture) véi cac khdi fully
convolutional block, gitip ting toc do xir Iy
so voi1 cac phién ban 16n hon. M6 hinh cling
tich hgp Global Response Normalization
(GRN) dé cai thién kha nang hoc cac mau
toan cuc (global patterns). Ngoai ra,
ConvNeXtV2 con duoc ti uu hoa voi cac
két ndi tat (skip connections) va cai tién
kién trac nhim giam d6 phire tap tinh toan.

ResNeXt50 [11]: ResNeXt50 1a mot
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bién thé ciia ResNet50, két hop ¥ tuong tir
mang Inception. M6 hinh nay st dung
“cardinality” (s6 luong nhém song song)
thay vi chi don thuan tang do rong hoac do
sdu cua mang. Kién triic gdm 50 ting véi
cac khdi ddc trung ResNeXt. Tong s6 tham
s6 khoang 25 triéu (25M). Thong thuong,
cardinality duoc dat 1a 32. Kich thudc dau
vao tiéu chuan 1a 224x224 pixel, v6i do
rong bottleneck 1a 4.

MobileViT-small [10]: Két hop diém
manh cua CNN va Transformer,
MobileViT st dung cac khdi MobileViT
dac trung trong mot kién triic nhe, phtt hop
v6i cac thiét bi di dong va edge devices.
Kich thudc dau vao tiéu chuan 1a 256x256
pixel. Thay vi chia anh thanh cac phan
(patches) roi rac, mo hinh 4p dung phuong
phap ctra s6 truot. MobileViT tich hop xir 1y
cuc bo (CNN) va co ché toan cuc
(Transformer), giap cai thién hiéu qua
trong viéc xur ly thong tin khong gian. Mo
hinh ¢6 s6 lugng tham sé it hon déng ké so
v6i cac kién triic tuong ty. Ngoai ra,
MobileViT téi vu héa bd nhé thong qua ki
thuat dat kiém tra gradient va cai tién cac
16p Mobile Convolution nhim nang cao
hiéu sudt hoat dong.
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Bang 1. Thong s6 cia cac tap dir lidu

Phin

S6 miu | trdm

Tap dir liéu S6 bénh nhan | S6 miu | dwong | MAau

tinh | duong

tinh

BMCD 82 328 22 [6,71%
CDD-CESM 326 1.003 331 33,00%
CMMD 1.775 5.202 2.632 50,60%
MiniDDSM 1.952 7.808 1.480 18,95%

Bang 2. Bang két qua thuc nghiém v6i nhiéu mé hinh khac nhau

D) chinh | Piém F1 py | DiémFl-| Diém FI-

M hinh e (F1 bo tlfl .cay nhay xac suat beta
(Acc.) | score) (Precision) (Recall) (pF1 (F1-p
) Score) Score)
mObiII;;eet—ﬁ' 84,53% | 84,28% | 7821% |70,05%| 67.12% | 73,91%
convnextv2-nano | 81,15% | 80,43% | 75,57% |58,73% | 57,66% 66,10%
resnet50 83,58% | 83,43% | 75,36% |70,59% | 66,16% 72,89%
resnext50 84,33% | 83,93% | 79,72% |66,93% | 67,84% 72,77%

mobilevit-small | 83,75% | 83,32% | 78,64% |65,95% | 65,11% 71,74%

Hinh 3. Minh hoa két qua du doan sai ciia M6 hinh ResNet50. Nhitng anh ¢ hang trén 1a
nhirng anh nhan thyc t€ 1a khong ung thu nhung mé hinh lai du doan 1a ung thu. Nhiing anh
& hang dudi la nhiing d4nh ¢6 nhan 1a ung thu nhung mo hinh lai dy doén 1a khong ung thu
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4.KET QUA THUC NGHIEM
4.1.Co'sé dirli¢u thuc nghiém

Trong phan thyc nghiém nay, ching
toi sir dung 4 tap dir liéu sau day: BMCD,
CDD-CESM, CMMD, MiniDDSM d¢ tién
hanh huin luyén va dénh gia hiéu ning mé
hinh. Thong tin cia 4 bd dir li¢u dugc trinh
bay ¢ Bang 1. Chung toi da tong hop 4 tap
dir liéu nay thanh 1 tap dir liéu tong hop.
Sau d6 tién hanh phan chia tap dit liéu huin
luyén va tap dir liéu danh gia theo ti 1€ 80%
va 20%. Chung t6i lam diéu nay dé danh gia
murc d hiéu qua ciia cac mo hinh dugc thuc
nghiém khi dugc huén luyén va kiém thur
v6i cac kiéu anh X-quang tuyén vua khac
nhau tir nhiéu loai co s dir liéu. Diéu nay
gan vé6i thue té khi anh chup X-quang tir cac
bénh vién cd thé khac nhau.
4.2. Két qua thwe nghiém

Chung t6i da thyc hién chay dir li¢u da
phan b6 v6i cac mé hinh duoc lva chon d6
la MobilenetV3 Large, ConvnextV2 Nano,
Resnet50, Resnext50, MobileViT Small.

2000
- Khong
o 1500
.
E=
S
< 1000

Ung thu
500

Nhan du doan

Hinh 4. Ma trin nham 13n cua
md hinh ResNet50

Sau qua trinh huén luyén, két qua thu duoc
nhu duge thé hién trong Bang 2. Két qua
trén danh gia ndm mo hinh nay dya trén cac
chi s6 Do chinh xac (Accuracy), Piém F1
(F1 Score), D¢ tin cay (Precision), D nhay
(Recall), Diém F1-xac sudt (pF1 Score), va
diém F1-beta (F1p Score). Mdi chi s6 phan
anh mot khia canh quan trong cua hiéu sudt
mo hinh trong bai toan phén loai ung thu va
tiranh chup X-quang.

Hinh 5. Minh hoa hinh anh ddu vao va GradCAM twong mg cho céc két qua
phat hién ung thu va ctia mo6 hinh ResNet50
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V&Do chinh xac, MobileNetV3 -Large
(84,53%) dat cao nhat, theo sau la
ResNeXt50 (84,33%) va MobileViT-Small
(83,75%), cho théy hiéu suét phéan loai téng
thé tot. Ngugc lai, ConvNeXtV2-Nano c6
Accuracy thap nhat (81,15%), lam giam
tinh tin cdy cia m6 hinh trong thyc té.

Do tin cdy cao gitp giam duong tinh
gia, trong khi Recall cao ddm bao khong bo
sOt ca bénh. ResNeXt50 c6 Precision cao
nhit (79,72%), giup giam canh béo sai.
Trong khi d6, ResNet50 c6 Recall cao nhét
(70,59%), cho thdy kha ning phat hién
bénh tot hon. ConvNeXtV2-Nano c6
Recall thap nhét (58,73%), dong nghia véi
viéc ¢6 thé bo s6t nhidu ca bénh nguy hiém.

MobileNetV3-Large dat diém F1 cao
nhat (0,8428), theo sau la ResNeXt50
(0,8393) va ResNet50 (0,8343). Diéu nay
cho thdy ba mé hinh nay c6 sy can bang tot
gitta B4 tin cdy va Bg nhay, phu hop vdi bai
todn phan loai ung thu. Nguoc lai,
ConvNeXtV2-Nano c6 diém F1 thip nhat
(0,8043), xac nhan hiéu suat kém hon.

ResNeXt50 ¢6 diém Fl-xac suit cao
nhit (0,6784), tiép theo 13 MobileNetV3-
Large (0,6712), cho thay d6 chinh xéc cao
khi phéat hién ca bénh duong tinh.
MobileNetV3-Large ¢6 F1B Score cao nhit
(0,7391), theo sau 1a ResNet50 (0,7289),
phan anh kha nang phat hién ung thu t6t ma
khong qua uu tién DJ tin cay.
ConvNeXtV2-Nano c6 chi sé thdp nhit ¢
ca hai tiéu chi, tiép tuc khang dinh hiéu suét
kém nhét trong nhom.

Nhu vay, MobileNetV3-Large va
ResNeXt50 c6 hiéu sudt tong thé t6t nhat,
can bang giita d6 chinh xac va kha ning
phat hién bénh. ResNet50 c6 PJ nhay cao,
phtt hop néu wu tién phét hién bénh sém.
MobileViT-Small dat hiéu suit kha nhung
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khong vuot trdi. ConvNeXtV2-Nano co
hiéu sut kém nhat va khong phul hop cho
bai toan nay. Tém lai, néu can mo hinh
chinh xac va déng tin cdy, MobileNetV3-
Large hoac ResNeXt50 1a lga chon tdt
nhat. Néu wu tién D0 nhay, ResNet50 sé
phuhop hon.

Hinh 3 minh hoa két qua du dodn sai
ctia M6 hinh ResNet50. Ta c6 thé thdy rang,
chi yéu nhiing trudng hop danh gia sai cua
mo hinh 13 do anh dau vao do duoc tap hop
tir nhiéu co s¢ dit liéu khac nhau, din dén dé
khién mé hinh nhdm 1an.

Hinh 4 thé hién ma tr4n nham 1an cua
mo hinh ResNet50. Ta c¢6 thé d& dang thay
rang phan 16n nhitng du doan nham 1an ctia
md hinh 13 ¢ nhiing dnh c¢6 nhan thuc té 1a
ung thu nhung mé hinh lai du doan la
khong ung thur.

Hinh 5 minh hoa hinh anh dau vao va
GradCAM twong tmg cho két qua phat hién
ung thu vii cia m6 hinh ResNet50. Trong
d6, ving mau d6 thé hién ving chu y cao
cua mo hinh khi thyc hién phan loai dbi véi
anh dau vao. Muc d6 chi y s& giam dan d6i
véi vung mau vang. Va vung mau xanh 1a
ving it duoc cht y nhét. Ta c6 thé d& dang
thdy rang mo hinh ResNet50 da chi y vao
viing c6 xuat hién khdi u trong anh dau vao.
5.KETLUAN

Bai b4o nay da trinh bay viéc ung dung
ki thuat hoc sau trong bai toan phat hién ung
thu v dua trén hinh anh chup X-quang
tuyén vii. Thong qua viée thir nghiém nhiéu
md hinh khac nhau, két qua cho thiy cac mo
hinh nhu MobileNetV3-Large va
ResNeXt50 dat hiéu suét cao nhét, voi su
can bang gitra do chinh x4c, kha ning phat
hién bénh (Recall) va d6 tin cdy cua dy doan
(Precision). Trong khi d6, ResNet50 cling la
mot lya chon phu hop néu vu tién kha nang
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phat hién sém céc ca bénh duong tinh.

Mic du cac phuong phap hoc sau
mang lai tiém nang 16n trong viéc cai thién
d6 chinh xac va tdc do chan doan ung thu
va, van con mot sd thach thirc can giai
quyét. Dau tién, chit luong va s luong dir
liéu huén luyén déng vai tro quan trong, do
dé viéc md rong va chuin héa dit liéula can
thiét dé nang cao hiéu sudt moé hinh. Th
hai, mé hinh AI khong thé thay thé hoan
toan bac si, ma chi dong vai tro hd trg trong
qué trinh chan doan. Viéc két hop Al véi
chuyén mén cta bac si c6 thé giup nang cao
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