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ABSTRACT

In Vietnam, as in most other nations in the world, breast cancer is
a frequent type of cancer that affects women. Treatment decisions
and patient survival are significantly influenced by early detection
and precise diagnosis. When it comes to breast cancer screening
and early diagnosis, mammography is a crucial tool. Based on
2051 images as the data source was collected in Can Tho Oncology
Hospital, the deep learning network AlexNet in this study was used
to categorize cancer risk based on mammography images into
groups called Birads2, Birads3, Birads4, and Birads5. This model
can accurately classify cancer risk with 86.84% using deep
learning approaches. This result contributes to supporting
diagnostic work for specialized doctors and creates conditions for
artificial intelligence application image detection in medicine.
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1. GIOI THIEU

Trong nhitng nim gan day, tinh hinh ung thu
dién ra kha phuc tap ¢ Viét Nam néi riéng va trén
thé giéi noi chung, trong d6 ung thu va chiém ti 18
dang ké. Ung thu vii 1 loai bénh pho bién va c6 ti 1¢
tir vong cao & phu nit hién nay. Trén thé gidi wdc
tinh m&i ndm c6 hon 2,3 triéu nguoi duge phat hién
méic méi, chiém 11,7% trong sd cac loai ung thu
(Bray et al., 2018). Theo thong ké ciia IARC (Co
quan nghién ctru ung thu thé gioi), tai Viét Nam nim
2020 c6 182,563 trudng hop méc ung thu, trong do
21,555 ca ung thu v va dung thi 3 trén thé gidi,
chiém ti 1& 11,8% (Tran et al., 2021). Theo cac
chuyén gia vé chuyén nganh ung budu, ung thu va
c6 thé diéu tri voi ti 16 dap tmg kha cao néu duoc
phat hién sém va ap dung li¢u phap diéu tri phu hop.
Tuy nhién, van con ton tai nhiéu thach thire dbi véi
viée chan doan va dleu tri ung thu vu tai Viét Nam,
bao gom su thiéu hut vé co s ha tang y té, kién thirc
véy te clia cong dong va kha nang tiép can cac dich
vuy té. Theo béo cdo tai Hoi nghi cap nhat tién bo
trong diéu tri ung thu va tai Ha Noi dién ra vao ngay
12 thang 8 nam 2022, cic chuyén gia da danh gia
rang ti 1& song con cua bénh nhan ung thu va khi
duoc phat hién ¢ giai doan rit sém dat 98% va & giai
doan cudi ti 1¢ nay chi con 10%. Theo cac nha
nghién ctru v& bénh ung thu, thong qua du phong ¢
thé giam thiéu mot s6 nguy co gay ra ung thu, nhung
khong thé loai bé hoan toan nhitng tac nhan gy ra
cin bénh nay ¢ nhiéu nudc trén thé gidi trong d6 co
Viét Nam. Do do, sang loc dé phat hién som cac déu
hiéu bat thuong dong thoi két hop véi cac liéu phap
diéu tri phu hop van 1a phuong phap quan trong dé
kiém soat can bénh nay (Thai, 2022).

Chuyp X- quang tuyén vii (Mammography) 1a k§y
thuat thu nhan céc hinh anh ctia mé tuyén vii bang
cach sir dung chum tia X cuong do thap chiéu vao
cac md tuyén vii. Qua hinh anh thu duoc tir X-quang
Vi, béc si co thé phat hién cac biéu hién bat thudong
va khéi u ¢ giai doan sém ngay ca khi ngudi bénh
chua cam nhan dugc hay so thay (Mai, 2019).

Chup X-quang tuyén va 1a k¥ thuat dwoc ap dung
rat pho bién trong cac chuong trinh sang loc va phat
hién sém ung thu vii & nhidu qudc gia trén thé gioi.
Theo nghién ciru, cac thir nghiém ngiu nhién va
nghién ctru vé ty 1& tr vong dua trén tong sé bénh
nhan méc ung thu va thong qua cic chuong trinh
sang loc, nghién ctru da chirng minh ti 1¢ bénh nhan
tir vong do ung thu vii giam dang ké khi dugc phat
hién ung thu va giai doan sém nh¢ vao thyc hién
chup X-quang tuyén va (Duffy et al., 2020).
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Trong linh vuc y hoc hién dai, viéc doc va danh
gi4 hinh anh X-quang tuyén va déng vai tro cuc ky
quan trong trong viéc phat hién sém va diéu tri cac
bénh 1y lién quan d&én co quan nay, dic biét 1 ung
thu vi. Tuy nhién, sy mét can doi gitra bac si doc
anh va sb luong hinh anh X-quang tuyén va déi khi
1a diéu khong thé tranh khoi. Béc si can phai dya vao
kién thirc chuyén mon siu rong, k¥ ning phan tich
va kinh nghiém thyc tién dé dua ra danh gia chinh
xac vé trang thai stc khoe cua bénh nhan. Tuy nhién,
khong phai luc nao ciing dé dang dé nhéan biét cac
déu hiéu bat thuong trén hinh anh X-quang, dic biét
1a nhimng biéu hién sém cta bénh. Sy mét can ddi
thuong xuyén xuit hién khi bac si doc anh phai ddi
mit v6i cic truong hop phic tap, nhimg biéu hién
khong 16 rang, hoac khi hinh anh X-quang khong
cung cip du thong tin dé dua ra két luan chinh xac.
Diéu nay dat ra mot thach thirc 16n dbi véi nganh y
té. Dé giai quyét van d& nay, can  phai c6 sy lién két
chat ché gitra cac chuyén gia y té, su hd tro tir cong
nghé va cic cong cu hd tro thong minh. Diéu nay sé
gitip cai thién hiéu suit doc anh va giam thiéu nguy
co bo sot, dam bao rang bénh nhan duoc chan doan
va diéu trj mot cach tot nhat.

Tu thyc trang do, bz"mg cach str dung cac thuat
toan hoc may va mang no-ron, Al c6 kha nang phat
hién céc biéu hién tiém 4n ctia ung thu v tir nhitng
hinh anh nay mét cach chinh xéac va hi¢u qua. Sy két
hop giita kién thirc chuyén mon cta béac si va kha
nang phén tich dir liéu cua tri tué nhén tao co thé
gitip giam thiéu sy mét can ddi trong viéc doc anh
va tang cuong kha ning chin doan som ung thu vi,
tir d6 cung cép cho bénh nhéan co hoi diéu tri kip thoi
va t6i wu hoa két qua diéu tri. Diéu nay nhan manh
tdm quan trong cua su hop tac gitta con nguoi va
cong nghé trong viée dbi pho vé6i cin bénh nguy
hiém nay.

Dé danh gia su bt thuong va giai doan cua cac
dau hiéu ¢ va, Bénh vién Ung budu thanh phd Can
Tho 4p dung tiéu chuan cta hé thong bao céo tiéu
chuan hinh anh hoc & vii Birads (Breast imaging
Reporting And Data System) (D’Orsi CJ et al.,
2013). Theo do:

— Birads 2: Két qua 4m tinh (co nghia la khong
¢ du hiéu ung thu), day 13 cac biéu hién cua ton
thuong lanh tinh nhu voi hoa lanh tinh, hach bach
huyét hodc khdi u lanh tinh.

— Birads 3: Kha ning ung thu thip (<2%),
nhung khong loai trir kha ning ung thu, ta can theo
ddi 6 dén 12 thang dé danh gia tién trién cua ton
thuong.
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— Birads 4: Qua hinh anh, nhitng ton thuong
phat hién duogc c6 thé khong giéng ung thw, nhung
¢6 kha ning 13 ung thu (tir 2% dén <95%), ¢6 nhiéu
mirc d6 vé yéu t6 nghi ngo. C6 thé dé nghi thuc hién
sinh thiét tuy thudc vao mirc 6 nguy co khac nhau.

— Birads 5: Hinh anh khé gidng v6i ung thu, ¢6
kha niang ung thu rit cao (>95%), thuc hién sinh
thiét dé chin doan chinh x4c va ap dung liéu phap
diéu tri phu hop.

Trong tinh hinh hién nay, viéc thiéu hut bac si
chuyén nganh chin doan hinh anh trong khi sé
luong dnh X-quang tuyén vi ngdy cang gia ting
nhanh chong khong ngung tao ap lyc lén trong
nganh chan doan hinh 4nh néi riéng va cia cic co
s&'y té noi chung. Viéc thuc hién cac nghién ciru vé
m hinh tri tué nhan tao dé hd tro cho doi ngti y bac
sT giam bot 4p luc cong viée, dong thoi nang cao
chat lugng tham kham, tam soat va phuc vu nguoi
bénh 13 v6 ciing can thiét.

Trong nhitng nam gan ddy, cong dong y thé gidi
noéi chung va Viét Nam noi riéng da nhén thirc duge
hiéu qua va tam quan trong ciia viéc phat hién som
két hop véi cac lidu phap phu hop trong diéu tri ung
thu vi. Diéu nay da thic ddy sy quan tim dén viéc
ung dung tri tu¢ nhan tao vao phan loai va danh gia
ung thu v thong qua hinh anh X-quang. Céc t6 chirc
nghién ctru va cac truong dai hoc y té 16n da bit dau
tién hanh cac du 4n nghién ciru vé linh vyre nay. Bén
canh d6, nhidu cong ty cong nghé vé y té hang dau
trén thé gioi da du tu manh mé vao nghién ciru va
phat trién cac giai phap tri tué nhan tao trong chin
doan bénh ung thu, trong d6 c¢6 ung thu vu va viéc
sir dung hinh anh X-quang tuyén vi. Cac qudc gia
phat trién nhu My, Trung Qudc, Nhat Ban va cac
nudc chau Au di tién hanh nghién ciru (Pei et al.,
2022; Samala et al., 2017) sau rong trong viéc rng
dung tri tu¢ nhan tao trong phan loai va danh gia ung
thu thong qua hinh anh. Nam 2017, nghién clru cua
Dhungel et al. (2017) di dé xuit mo hinh mResNet
dé phan loai hinh anh binh thudng va bat thudng trén
hinh anh X-quang tuyén vi va két qua AUC=0,8.
Nam 2023, Vrdoljak et al. (2023) da (ng dung Deep
learning dé nhan dang cac bat thudng tir cac hach
bach huyét dé dénh gia nguy co ung thu vi véi do
tin cdy dat 0,71. Thém vao d6, theo nghién ctu tir
ngudn dir lidu hinh anh X-quang tuyén va & Anh va
M§, McKinney et al. (2020) da ung dung tri tué
nhan tao trong viéc nhan dang cac truong hop duong
tinh gia ung thu va va cho ra két qua giam 9,4% tong
s6 cac duong tinh gia & My va 2,7% & Anh. Cac két
qua nghién ctru ndy da dong gép quan trong vao viéc
phat trién cac phuong phap va cong nghé méi trong
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nhan dang anh y té. Tuy nhién cic nghién ctru chi
tap trung vao danh gia & mirc d6 binh thuong va bét
thuong trén hinh anh X-quang tuyén va. Trong
nghién ciru nay, dir li€u duoc sir dung la hinh anh X-
quang tuyén va dugc thu thap tai Bénh vién Ung
budu thanh phé Can Tho, sau d6 dugc phén loai duya
trén két qua bénh 4n dé tao thanh nhom dir liéu dau
vao cho viéc huin luyén md hinh hoc sau AlexNet
nhim d4anh gia va phan loai mtc d6 nguy co ung thu
va theo cac nhém phan loai gém Birads 2, Birads3,
Birads 4 va Birads 5. Bai viét nay trinh bay so lugc
vé co s6 1y thuyét cac mue do ung thu vi, ky thuat
chup X-quang tuyén vu, phuong phap nghién ciru,
danh gia két qua va hudng phat trién tiép theo.

2. PHUONG PHAP NGHIEN CUU

2.1. Mang hgc sau AlexNet

AlexNet 1a m6 hinh mang tinh dgt pha quan
trong trong linh vyc hoc sau va tri tu¢ nhan tao. N6
da mo ra mot ky nguyén moi trong viéc ap dung
deep learning vao viéc xur ly hinh anh va nhan dang
dbi twong. AlexNet dugc phat trién boi Alex
Krizhevsky, Ilya Sutskever va Geoffrey Hinton,
dugc gioi thidu 1an dau tién trong cudc thi ImageNet
Large Scale Visual Recognition Challenge nam
2012 (Krizhevsky et al., 2017). Trudc khi c6 sy xuat
hién cta AlexNet, viéc su dung deep learning trong
cac nhiém vu nhu nhan dién hinh anh van chua duge
phd bién do nhitng han ché vé kha ning tinh toan va
tai nguyén may tinh. Tuy nhién, AlexNet da chung
minh duoc kha nang vuot trdi ciia nd so véi cac mo
hinh hoc sau theo phuong phép truyén thong.

Mot trong nhimg yéu t6 quan trong ctia AlexNet
la viéc st dung mang no-ron tich chap (CNN) véi
mot kién triic su, gdm nhiéu 16p convolution va 16p
fully connected. M6 hinh nay ciing str dung k¥ thuét
dropout dé ngan chan hién twong qua murc khép dir
lidu (overfitting) va ting kha nang téng quat héa ctia
mo hinh.

Mot diém dang chii y khac 1a AlexNet da sir
dung GPU dé ting toc do tinh toan, gitip cho qué
trinh huén luyén mé hinh trd nén kha thi. Diéu nay
da mo ra canh ctra cho viéc ap dung deep learning
vao cac bai toan véi dir liéu 16n trong thuc té.

Sau khi chién thing trong cudc thi ILSVRC
2012 (Krizhevsky et al., 2017) voi ty 1€ 16i gan 10%
nho hon hin so véi cac phwong phap truyén thong,
AlexNet da tr¢ thanh diém khoi dau cho sy phat
trién manh mé ciia deep learning trong nhiéu linh
vuc Ung dung, tr nhan dién hinh anh, nhan dang
giong noi cho dén tyr 14i 6 t6 va y hoc.
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Hinh 1. Mb hinh két néi mang hoc siu AlexNet
(Llamas et al., 2017)

Kién triic cia m6 hinh AlexNet dugc m6 ta nhu
Hinh 1, bao gom 5 lop tich chép va 3 16p fully -
connected Céch thiét ké mang nay ciing gidng nhu
kién trac mang LeNet dugc Lecun et al. (1998) gidi
thiéu. Tuy nhién, mo6 hinh AlexNet c6 mot s6 khac
biét ¢ nhitng diém sau:

Qua trinh huin luyén duogc cai thién nhanh hon
bang viéc sir dung ham kich hoat ReLUs thay cho
ham Tanh va ham Sigmoid. Theo phuong phap cb
dién sir dung ham f(x) = tanh (x) hodc f(x) =
(1+e™) trong mang tich chap 4 16p thi phuong
phap ReLUs c6 thdi gian huan luyén nhanh hon.
Day 1a vu diém réat 16n cia mo hinh AlexNet, Ham
ReLUs c6 phuong trinh dugc trinh bay nhu sau:

fo={

Vi x 1a gié tri tham s6 ngd vao

0néu x<0
xnéux =0

(M

Tur phuong trinh (1), néu gia tri dau vao la s0 am,
két qua s& 12 0; va néu gia tri dau vao 1a s6 dwong,
két qua sé 1a gi4 tri d6. Diéu nay cho phép chung ta
mod ta ham ReLU duédi dang f(x) = max (0, x).
Phuong trinh nay thé hién rang ham ReLU c6 thé
duoc lap trinh dé dang va it bi bao hoa hon so véi
cac ham truyén thdng.

Tranh overfiting: M6 hinh AlexNet dé bi tinh
trang overfiting do kién trac 16n hon nhiéu so véi
mo hinh LeNet. Dé khic phuc tinh trang nay
AlexNet két hop véi k¥ thuat Dropout ting cudng
dir liéu.

2.2. Dir liéu anh X-quang tuyén vi

Dir liéu anh X-quang tuyén vl dong vai trd vo
cling quan trong trong viéc phat trién va huén luyén
cac mo hinh may hoc dé phan loai nguy co ung thur
vi, dac biét la cac mo hinh st dung deep learning
nhu mang neural tich chap (CNN) ma cu thé trong
nghién ctru nay 1a mo hinh AlexNet. Dit li¢u nay
khong chi 12 ngudn thong tin can thiét dé xay dung
cac mo hinh phén loai, ma con dong gbp quan trong
vao viéc nang cao hi¢u sult va do chinh xac cta cac
hé théng hd trg quyét dinh trong 1am sang. Dudi day
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12 mot phan gidi thiéu vé dir lidu anh X-quang tuyén
vl va tim quan trong ctia nd trong viéc nghién ciru,
ung dung trong linh vuc y hoc:

— Su da dang cua dir liéu anh X-quang tuyén
vii: Dit lidu anh X-quang tuyén v bao gom mot loat
cac hinh anh dugc chup tir nhiéu phu nit khac nhau,
bao gdm ca nhitng phu nit ¢6 tén thwong hodc
khuyét tat va nhitng nguoi co két ciu tuyén va da
dang. Sy da dang nay trong dir liéu gitp mo hinh
hoc dugc tir nhidu trudng hop khac nhau va 1am ting
kha ning tong quat hoa ciia mé hinh phan loai.

— Céc loai bénh Iy va bién thé hinh anh: Dit liéu
anh X-quang tuyén vi thuong bao gdm céc trudng
hop binh thuong ciing nhu nhing truong hop c6 dau
hiéu bat thuong, trong d6 ¢6 ung thu vii. Cac bién
thé hinh anh bao gém ca hinh anh tuyén vii binh
thuong, dang mo day kho phan biét va nhimg dau
hiéu nghi ngd sy phat trién ctia khdi u.

Trong nghién ctru nay, dir liéu dugc st dung la
tap dir liéu hinh anh X-quang tuyén vu tai Bénh vién
Ung budu thanh phd Can Tho, sau d6 dugc phan loai
dwa trén két qua ctia hd so bénh an. Thong thuong
mdi bénh nhan s& dugc chup ¢ tu thé thing dimg
trén — dudi (CC), tu thé chéch trong — ngoai (MLO)
& vii bén trai va va bén phai. Mdi bénh nhan thuong
cho 4 anh X-quang v (ngoai trir nhitng truong hop
dac biét). Dudi day minh hoa hinh anh thu dugc tu
bénh nhan.

R-CC L-CC
Hinh 2. Anh chup & tu thé thing ding

L-MLO
Hinh 3. Anh chup tu thé chéch trong-ngoai

R-MLO



Tap chi Khoa hoc Pai hoc Can Tho

Bang 1. Bing phan bd dir liéu trong nghién ciru

Tap 60, S6 64 (2024): 17-24

Phin loai Tap huén luyén Tap hiéu chinh  Tap kiém tra Téng
Birads 2 432 43 50 525
Birads 3 410 41 50 501
Birads 4 443 42 50 535
Birads 5 412 41 50 503

Téng 1697 167 200 2051

Trong qua trinh huén luyén mo hinh AlexNet,
viéc phéan bé dir liéu dong vai tro quan trong dé dam
bao md hinh dugc huan luyén hiéu qué va c6 kha
nang tong quat hoa tot. Bang 1 thé hién cach phan
b dir liéu trong huan luyén va kiém tra md hinh.
Trong nghién ctru nay, viéc phan bd dit lidu gdm tap
huén luyén, tdp hiéu chinh va tap kiém tra, mdi tap
v6i s6 lugng anh khac nhau cho mdi nhom phén loai
Birads 2, 3, 4 va 5. Tap huén luyén c6 1697 anh da
dugc phén loai theo Birads. Diéu nay dam bao rang
mo hinh s& dwoc huan luyén du dit liéu tir mdi nhom,
giup mo hinh hoc dugce dic diém dic trung cua tirng
loai phan loai. Tap hi¢u chinh gdm 10% anh cho mdi
nhom phén loai. Tap dir liéu nay giup cap nhat va
hi¢u chinh cac trong s6 cia mo hinh AlexNet dé toi
wu hoa hiéu sudt du doan trén dit liéu moi. Cudi
cung, tap kiém tra chira 50 mdi nhém phan loai,
nham d4nh gi4 hiéu suit tong quat cia mo hinh sau
khi hudn luyén va hiéu chinh. Viéc nay gitip dam
bao rang md hinh c6 kha nang dy doan t6t trén dir
liéu mai khong duogc sir dung trong qua trinh huin
luyén.

2.3. Thiét ké mé hinh phén loai nguy co ung

thu va

So db tong quat ciia md hinh danh phén loai
nguy co ung thu dya trén hinh anh X-quang tuyén
vu dugc khai quat theo so d6 Hinh 4.

Dau tién, dit liéu hinh anh X-quang tuyén va
dugc thu thép tai Bénh vién Ung budu thanh phd
Can Tho. Két qua dénh gia mirc d¢ nguy co ung thur
trén hd so bénh 4n cua bénh nhan dugc sir dung dé
phan loai dir li€u theo ti€u chuédn Birads gom 4
nhém: Birads 2, 3, 4, va 5. Trudc khi dua vao mod
hinh huan luyén, dir liéu dugc tién xir 1y bang cach
loai bd thong tin bénh nhan va chén hoéa kich thude
anh phu hop véi kich thudc dau vao ciia md hinh.
Sau @6, cac k¥ thuat ting cudng dir li€u duogc ap
dung nhu Augmentation, Translation, va Scale dé
tao ra céc bién thé méi. M6 hinh AlexNet duoc st
dung dé huén luyén trén dir liéu da dwoc chuan bi
nay. Sau qua trinh huan luyén, mé hinh dugc danh
gi bang cach sir dung tap dit liéu kiém tra doc lap
va do ludng hiéu suit thong qua cac chi sb nhu do
chinh xac, d§ nhay, va F1-score. Cudi cung, mo hinh
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duoc tinh chinh va tdi uu héa dé cdi thién hiéu suat
va c6 thé trién khai trong thuc tidn dé hd trg trong
viéc danh gia va phan loai nguy co ung thu tir hinh
anh X-quang tuyén vu.

Hinh 4. So' d6 md hinh phén loai nguy co ung
thu va

3. KET QUA VA THAO LUAN

Trong nghién ctru nay, dé huan luyén cho mang
hoc sau AlexNet nhan dang cac nhom nguy co ung
thu vii, ngdn ngir 1ap trinh cép cao Matlab duoc sir
dung. Toan b qua trinh huén luyén duogc thuc hién
vOi may tinh ca nhan ¢ cAu hinh CPU core i5, bd
nhé RAM 16GB, Card d6 hoa 4GB va 6 cting SSD
500G dé tang toc do truy xuat dit liéu. Dit liéu dugc
chia thanh 10% cho tap kiém tra va 90% cho tap
huén luyén mé hinh. Tong cong, qua trinh nay bao
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gd6m 3960 1an lap lai, véi mdi chu ky hoc 1a 132 1an
lap lai.

Trén biéu d6 Hinh 5, d6 chinh x4c ciia mé hinh
tang tir khoang 30% lén hon 75% trong lan huan
luyén dau tién, dao dong xung quanh mic 80%
trong lan huin luyén thir hai, va 6n dinh quanh murc
86,52% sau d6. Hinh 5 biéu thi d6 sai sét giam dan
tir 2,5% xudng dudi 0,5% trong 1an huan luyén dau
tién va 6n dinh trong sudt qua trinh huan luyén cta
mang. Két thuc qua trinh huén luyén, mé hinh dat
céc thong s6 Validation Accuracy 86,84%, s lugng
Epoch 1a 30. Téng thoi gian huin luyén mang
AlexNet la 87 phut.

Accuracy (%)

L L L L 1

teration

Loss

i ! i
q 500 1000 1600 2000 2600 3000 3500 4000

Hinh 5. Huén luyén mé hinh AlexNet

Két qua thye nghi¢m

Sau qua trinh huén luyén mé hinh, viéc kiém tra
dugc thyc hién voi bo dir lidu trong tap kiém tra. Dé
dam bao d6 chinh xac trong qua trinh thyc hién, mo
hinh s& duoc thuc nghiém dbi v6i timg loai hinh anh
X-quang tuyén vi tuong tng, 1an luot thuc nghiém
v&i cac nhom nhu sau:

Msrros 2, 90.8% [lleiraDs 2,90.7% JlBIRADS 2, 90.8% JllBIRADS 2, 98.6% [llBIRADS 2, 98.5%
Bllerans 2, 96.9% [llBiRADS 2,97.7% [llEIRADS 3,61.6% [flBIRADS 3,67.8% [EllBIRADS 2,75.7%
Mleraos 2, 77.8% [lBIRADS 2, 100% [IllBIRADS 2, 86.4% [llBIRADS 2, 85.7% [BIRADS 2, 20.9%
Mleima0s 5, 69.5% [llEIRADS 2, 55.4% [llBIRADS 3, 620% [llEIRADS 2,97.0% EBIRADS 2, 95.2%
Bllema0s 2, 092% [llsRADS 2,57.6% [lBRADS 2, 99.4% [EllEIRADS 2,52%  DlBIRADS 2, 99 6%
Mlsraos 2, 055% [lsRADS 2,96.1% lBIRADS 2. 77.5% [lIRADS 4, 64 4% [EBIRADS 2, 95%
Mlsreos 2, 100% [@llsRADS 2, 100% [llBIRADS 2, 51.6% [lEIRADS 2,91 7% IBIRADS 2, 99.3%

MllsrA0s 4,727% [lBIRADS 2,99.4% [BiRADS 2,95% [llBiRADS 3,96% [EBIRADS 2,99.3%
Mlsiraos 2, 65.8% [llBIRADS 2,96.3% [llBIRADS 2,88.3% [lBIRADS 2,90.8% HRlBIRADS 3, 88%

MllsiraDs 2,54.8% [llBIRADS 2,99.3% [llBIRADS 2,99.4% [l]8IRADS 2,90.8% [llBIRADS 2, 87.5%

Hinh 6. Két qué thwc nghiém véi 50 dnh
Birads 2

Ma trdn nham 1an 14 cong cu quan trong trong
viéc danh gia mo hinh phan loai, dac bi¢t trong
truong hop phan loai mirc do nguy co ung thu dua
trén hinh anh X-quang tuyén vi. Ma tran nay gitp
hiéu 1& hon vé cach ma mé hinh dy doan va phan
loai céc trudong hop. Ma tran nham 1an duogc biéu
dién dudi dang mot bang, trong d6 cac hang thé hién
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cac nhom nguy co ung thu dwoc du doan bdi md
hinh, va cac cot thé hién cac nhom nguy co ung thu
thuc té. Két qua thuc té cho théy, mo hinh c¢6 kha
nang nhan dang d¢ chinh xac vdi Birads 2 1a 84%
(v6142/50 nhan dang dung). Birads 3 1a 90%, Birads
4 1a 88%, Birads 5 1a 94%.

sraoss s7.9% [WsiraDs 3 876% [JBiRADS 3. 742% [llBiRADS 3,788%  [lBIRADS 3,89.3%

Mleraoss 727% [leiRrADs 3. 985% gllBIRADS 3,91.3% [llBRADs 3,48.1%  EllBIRADS 3,81.4%

Meranss, 788% [erans 3, 072%  [BiRADS 3,70.4%  [BIRADS 3,927%  [BIRADS 3,69.4%

Mlsraos3,675% [lBiIRADS 3,657%  [llBIRADS 3,90.8% [@BIRADS 3,835%  [JlBIRADS 3, 84.7%

Mlsravs3 803% [JlsraDs3 70%  JBIRADS3,92%  [leIRADs 3,787%  [JBIRADS 3, 96.1%

Mlsrans3 823% [IsRaDs3 88%  [JIBiRADS 3, 916% |BIRADS 3, 088%  [lBIRADS 3, 75%

Mleravss ess% [leiraDs 3.536% JBIRADS 3,67.1%  [lBIRADS 3,84.3%  [llBIRADS 4, 64%

Meraos 3,683% [MlBiRrADs 4,705%  [llBIRADS 3,64.3%  [@leiRaDs 3,81.8%  [IBIRADS 3, 94.8%

BllsiraDs 3. 702%  JllBiRADs 4.81.4%  JllBIRADS 4,543% lBIRADS 5.735%  [lBIRADS 3, 97%

Mlsraos3 984% [@lsRADs3,822% [lIBIRADS 2,982%  [PBiIRADS 2,984%  [lBIRADS 2, 95.8%

Hinh 7. Két qué thye nghiém véi 50 anh
Birads 3

MlsiraDs 4,706% EBIRADS 4,44.1% [[BIRADS 4, 96.3% [IBIRADS 4,45% EHIBIRADS 4, 54.3%
MleiraDs 4,54.7% [@lBIRADS 4.63.8% [IBIRADS 4,95.3% [IBIRADS 4,71.7% [HIBIRADS 4, 85.6%
EllsirADs 4,93.3% [llBiRADS 4,806% [llBIRADS 4,73.7% [BIRADS 4,63% [ElBIRADS 4, 89.6%
MleirADs 4,48.1% [lBIRADS 4,70.1% [lBIRADS 4,715% [ElBIRADS 4,93.1% [EHIBIRADS 4, 88%
EleiraDs 4,95.2% [ElBIRADS 3,45.6% [llBIRADS 4, 96.3% MBIRADS 3,61% BIRADS 4, 70.9%
BllsirADS 4,69.9% [EllBIRADS 4,87.1% [llBIRADS 4,77.3% [lBIRADS 4,64.5% EIBIRADS 4, 69.5%
BlsiraDs 4,806% [ElBIRADS 4,73.7% [BIRADS 4, 955% IBIRADS 4,66.2% [@BIRADS 4,85.5%
Mlerans 4,91% [MlBiIRADS 4, 526% [llBIRADS 4, 83.9% EllBIRADS 4,96.3% EllBIRADS 4, 72.6%
BElsiraDs 4, 98.1% EllBIRADS 3,95.2% [lBIRADS 4,98.4% [BIRADS 4,926% [BIRADS 4, 95.5%

MsraDs 4,93.1% HlBIRADS 4,81.4% [llBIRADS 5,97% ElBIRADS 5,69.2% HIBIRADS 5, 83.5%

Hinh 8. Két qué thye nghiém véi 50 anh
Birads 4

BllsirADs 5,51.8% [lBIRADS 5,88.8% FIIBIRADS 5,97.3% [BIRADS 5.87.4% JIBIRADS 5,99%

BlsraDs 5, 635% [lleiRADS 5,58.5% BlIBIRADS 5,96.4% ElBIRADS 5, 94.8% EIBIRADS 5, 99.2%
MlleirADS 5,80.8% ElIBIRADS 5,95.5% [lBIRADS 5, 61.9% JIBIRADS 5,57.8% JIBIRADS 4, 43.6%
MllsiraDs 5,946% @lBIRADS 5.76% [llBIRADS 5, 51.8% @lIBIRADS 5,50.3% [BIRADS 4, 72.6%
@erros 5, 36%  [llBIRADS 5, 96.8% JlBIRADS 5, 95.2% llBIRADS 5, 98.9% HllBIRADS 5, 94.5%
BlsiraDs 5, 99.8% [llBIRADS 5,97% [JllBIRADS 5,99 6% HIBIRADS 4,69.1% ElIBIRADS 5,69.2%
MlleirADs 5,85.7% ElIBIRADS 5,98.7% ElBIRADS 5,99.9% [ElIBIRADS 5, 100% [EIBIRADS 5, 95.6%
BllsiraDs 5.66% [MlBIRADS 5,83.5% [JIBIRADS 5,97.2% [BIRADS 5,99.6% IBIRADS 5,99.9%
BlsiRADS 5,99.3% [lIBIRADS 5,91.8% [lIBIRADS 5,97.2% @llBIRADS 5, 71.3% [IBIRADS 5, 86.4%

BlsiRADS 5,80.1% [lIBIRADS 5,78.1% EIBIRADS 5,67.8% HlIBIRADS 5,99.2% [IBIRADS 5,85%

Hinh 9. Két qué thue nghiém véi 50 anh
Birads 5

Béng 2. Ti 1€ nhin dién cac truong hop phan loai
Til€ nhan
dién
Birads 2
Birads 3
Birads 4
Birads 5

Trung
binh
85,2%
73,45%
70,8%
68%

Thap nhét

70.5%

48,1%

44,1%
36%

Cao nhét

99,9%
98,8%
97,5%
100%

Dé danh gi4 do tin cdy cia mo hinh, chung ta can
xem xét cac thong so nhu Precision (d0 chinh xac),
True Positive (TP) va False Positive (FP). Trong dé:
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— TP (True Positive): S lwong céc truong hop
dugc md hinh phan 1qai dang 1a thudc vao mic do
nguy co theo ti€u chuan da phan loai.

— FP (False Positive): S6 luong céc truong hop
dugc md hinh phan loai sai 1a thudc vao muc d6
nguy co thudc phan loai khac.

— TN (True Negative) dai dién cho sé luong
cac truong hop dugc md hinh phan loai dung la
khong thudc vao cac mirc 46 nguy co ung thu dugc
xac dinh (Birads 2, 3, 4, 5), va thuc té chung cling
khong phai 1a cdc mirc 46 nguy co ung thu

Bang 3. Ma tran két qua nhim 1in

Birads Birads Birads Birads
2 3 4 5
Birads 2 42 6 2 -
Birads 3 3 45 2 -
Birads 4 - 3 44 3
Birads 5 - - 3 47

TN = Téng s6 lwong mau — FP

— FNa cdc truong hop duge mo hinh du doan
la Birads 2, 3, 4, 5 nhung thuc té ching khong phai
1a nhu vay.

Cu thé ta c6 cach tinh do tin cay cua mo hinh nhu
sau:

— Voi Birads 2:
D¢ chinh xdc
TP 42

Precision Birads 7= = ———= 0,84 (2)
Dy nhay
Recallpngs2=———=2=1  (3)
Diém FI
F1—Scoresirads 2 —22‘2()?(;) - 20‘;;‘1’;1 =091

Thuc hién tinh toan tuong tu ta dugc cac thong
sO nhu sau:

Bing 4. Két qua danh gia mé hinh

Po chinh  Pjnhay Diém F1

XAC Precision Recall F1-Score
Birads 2 0,84 1 0,91
Birads 3 0,9 1 0,95
Birads 4 0,94 1 0,94
Birads 5 0,97 1 0,97
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Tir Bang 4 cho thiy:
- V6i nhom phin loai Birads 2:

Precision Birads 2 = 0,84: M6 hinh dat dugc ty
1€ chinh xac 84% trong vi¢c phan loai cac truong
hop 1a Birads 2.

_ Recall Birads 2 = 1: M6 hinh da phat hién dang
tat ca cac truong hop thuc sy 1a Birads 2.

_ Fl-score Birads 2 = 0,91: Bay 1a mdt phép do
tong hop cua Precision va Recall, cho thay murc do
tong thé cua hiéu suat cua mo hinh trong viéc phan
loai Birads 2.

— Véinhom phén loai Birads 3:

Precision Birads 3 = 0,9: M6 hinh dat dugc ty 1€
chinh xac 90% trong viéc phan loai cac truong hop
la Birads 3.

Recall Birads 3 = 1: M0 hinh da phat hién dung
tat ca cac truong hop thyc sy 1a Birads 3.

F1-score Birads 3 = 0,95: Bay 1a mdt phép do
tong hop cuia Precision va Recall, cho thiy mirc do
tong thé higu suat ctia mo hinh trong viéc phan loai
Birads 3

Két qua danh gia twong tu voi Birads 4 va
Birads 5

4. KET LUAN

Trong nghién ctru nay, mo6 hinh AlexNet - mot
trong nhitng mé hinh ndi tléng trong linh vuc thi
gidc may tinh dugc st dung dé phan loai nguy co
ung thu dya trén hinh anh X-quang tuyen va. Két
qua cia nghién ctru di cho thdy rang mo hinh
AlexNet co kha nang phan loai mirc 46 nguy co ung
thu tir hinh anh X-quang tuyén vi v6i do chinh xéac
86,84%. Su két hop giita kha nang hoc séu cua mang
no-ron va dit liéu hinh anh y té da tao ra tiém ning
16n trong viéc cai thién qua trinh chan doan sém va
dwa ra cac quyét dinh diéu tri chinh xac. Trong thoi
gian t6i, nghién ctru s& tiép tuc tdi wu hoa mé hinh
va mé rong pham vi img dung cua n6 dé xac dinh
kich thudc ton thuong bat thudng trén hinh anh X-
quang, thu thap dir li¢u tir nhiéu nguén khac nhau,
dam bao tinh da dang va du 16n dé cai thién kha ning
phan loai va danh gia nguy co ung thu; dong thoi
mo rong pham vi phan loai dé danh gia nhiéu nhom
hon, chang han nhu danh gia cac giai doan khac
nhau ciia ung thu v trong nhom Birads 4 gom giai
doan 4A, 4B, 4C.
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