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TOM TAT

So6i than 14 nguyén nhan chinh gy bénh tat va c6 ty 1& mac bénh ngay cang gia ting
trén thé gidi; soi than dé mudn s& gy ra bién chiing nhidém khuan tiét niéu, gidn dai bé
than va suy than khong hdi phuc; gy ra thiét hai vé kinh té hodc tham chi 1a tinh mang
con ngudi néu khong duoc didu tri kip thoi. Do do, viée phat hién va diéu tri sém bénh
s6i than 1a diéu vo cung can thiét. Mt khac, hién nay, Vision Transformer (ViT) ndi én
nhu mét giai phap thay thé canh tranh so vi cdc mang than kinh tich chap trong linh vuc
thi gidc may tinh, va dugc st dung rong rai trong cac tac vu nhan dang hinh anh khac
nhau. Trong bai béo nay, chiing toi dé xuat phuong phap phat hién soi than sir dung Vision
Transformer. Két qua nghién ctru cho thiy, phuong phap d& xuét dat d6 chinh xac 1én dén
93% trén tap dit liéu hinh anh CT trong qua trinh huén luyén

Tiwr khoa: Vision Transformer, Soi than, Deep learning, Coronal CT

ABSTRACT

Kidney stones are the primary cause of illness, and the incidence of this condition
is increasing worldwide. Delayed kidney stone diagnosis can lead to complications
such as urinary tract infections, kidney obstruction, and irreversible kidney damage,
potentially resulting in significant economic and even life-threatening consequences
if not treated promptly. Therefore, early detection and treatment of kidney stones
are essential. Furthermore, Vision Transformer (ViT) has emerged as a competitive
alternative to traditional convolutional neural networks in the field of computer vision
and is widely used in various image recognition tasks. In this paper, we propose a method
for kidney stone detection using Vision Transformer. Research results demonstrate that
the proposed method achieves an accuracy rate of up to 93% on CT image datasets
during the training process.
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1. MO PAU nhu mot hé théng loc ctia co thé con nguoi
1.1. Gi6i thi¢u bai toan [2]. So6i than 1a tinh trang cic chat can ba

Than 14 co quan phiic tap dong vai trd  khong mong mudn ling dong trong than,
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can tré hoat dong binh thuong cua hé tiét
niéu va trong mot sé truong hop, lam tic
nghén dong nudc tiéu, gy dau dén khoé
chiu. Khoang 12% dan sé trén toan thé
gidi mic bénh soi than va ty 1¢ méc bénh
da tang 1én trong vai thap ky qua [6 — 7].
Hing niam, c6 khoang 1,3 triéu luot kham
va cap ctu lién quan dén soi than va gay
ra thiét hai kinh té 1én dén 5 ty USD [8 —
9]. Dya trén dit liéu thong ké, mdi nam ty
1€ soi than tang 16% & ca tré em va nguoi
16n. [10]. Viéc xdy dung mot hé thong hd
tro viée chan dodn soi than nham tao nhiéu
thuén lo1 hon cho cac bac si trong qua trinh
phan tich va chan doan thong qua hinh anh
Coronal CT dé c6 giai phap diéu tri kip thoi
v cung can thiét.

1.2. Nhirng nghién ciru lién quan

Fitri va cong su. [3] da dé xuat mot
mo hinh dya trén CNN dé phan loai soi
tiét niéu tir chup cét 16p vi tinh (micro-
CT). M6 hinh CNN duoc dao tao dat duoc
dd chinh xac thtr nghiém 1a 0,9959 véi sai
s6 phan loai 1a 1,2%. Alper Caglayan et
al. [4] d& xudt mo hinh phét hién soi than
st dung mo6 hinh hoc sdu ResNet sir dung
tap dit liéu anh chup CT cua 455 bénh
nhan (trong d6 405 nguoi duoc chan doan
mac bénh soi than va 50 nguoi thi khong)
voi1 d§ chinh xac dat dugc trén anh chup
coronal CT 1a 97% cho giai doan huin
luyén. Irudayaraj et al [5] d3 dé xudt bon
phuong phéap hoc sau cu thé da duoc su
dung dé phat hién xem c6 soi than hay
khong bao gom VGG16, ResNet50V2,
MobileNetV2, InceptionNetV3. Két qua,
mang than kinh InceptionNet tao ra két
qua phan loai t6t nhat vé d6 chinh xac 1a
0,862.

1.3. Pac diém cuia séi than

So6i than (con goi 1a soi tiét niéu) 1a
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nhiing chat ling dong ctng lam tir khodng
chat va mudi hinh thanh bén trong than [1].
So6i than thuong khong gay ra tri¢u chung
cho dén khi n6 di chuyén trong than hodc
di vao mot trong cac niéu quan. Ni€¢u quan
1a 6ng ndi than va bang quang [1]. Pang
ngac nhién 12 mot sé bénh nhan khong co
triéu chung (khong c6 triéu chiing), trong
khi nhitng nguoi khac ¢ thé bi dau dir doi
(dau suon , dugc goi la con dau quén than),
hoic tiéu ra mau (tiéu ra mau). Néu khong
duoc diéu tri, n6 co thé dan dén nhidm
trung va gy sot. N6 ciing c¢6 thé dan dén
suy giam chic nang than. Khodng 1 trong
17 nguoi trudong thanh s& c6 ngudi bi mac
bénh soi than [11].
1.4. Mang Vision Transformer

Vision Transformer [3] la m{t mang
no-ron duoc sir dung dé xu 1y va phan loai
hinh anh dya trén co ché tu chu y; cho
phép xir 1y hinh anh bang cich chia anh
thanh cac patch nhé. Piéu nay gitp mé
hinh nhan biét cac dic trung khong gian
trong anh va mbi quan hé giira cac patch;
qua trinh xtr 1y thong tin dugc thyc hién
dya trén cac phép chuyén doi tuyén tinh
va co ché ty chi ¥ ma khong yéu cau cic
phép tich chap nhu cac mang CNN, cac
mod hinh ViT dugc danh gid 1a vuot troi
hon so véi CNN gan 4 1an vé hiéu qua tinh
toan va do chinh xdc. Ngoai ra, Vision
Transformer c6 thé mé rong dé xu 1y anh
c6 kich thudc 16n hon bang cach ting sb
lugng patch [4].

1.5. Cac do do danh gia mé hinh

Accuracy [16] dugc danh gia dya trén
cac gid tri nhu true positives (TP), false
positives (FP), true negatives (TN) va false
negatives (FN) dugc mé ta theo phuong
trinh (1). Ham categorical cross-entropy
loss L(c,p) [17] voi la nhan du li€u, c la

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG 79




Joupnal ol( Science - V L U T E

gia tri thuc té va p 1a gia tri dy doan. Ham
L(c,p) dugc mo ta theo phuong trinh (2).

TP + TN

A = 1
CoUracy = Tp TN +FP + FN
K
Loss = Z}'i log(¥,) (2)
i=1
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2. KET QUA NGHIEN CUU

2.1. Phwong phap dé xuat

Trong nghién ctu nay, ching t61 st
dung phuong phap hoc chuyén giao dwa
trén mang Vision Transformer dé phat hi¢n
soi than. Mo hinh d€ xuat gom 2 giai doan
1a huan luyén va kiém thur. Chi tiét ctia cac
giai doan dugc thé hién ¢ Hinh 1:

Training

Feature Extraction

Vision Transformer

TRAINING

Classification

Testimage

Hinh 1. Mé hinh dé xudt phdt hién séi théan

2.1.1. Dao tao moé hinh

a) Tién xir Iy va chudn bi dir lidu:

Chung t6i thyc hién chuan hoa tat
cd hinh anh thanh kich thuéc 224 x 224
pixel, day la kich thudc phu hop dé tao
ban va tir hinh anh dau vao. Sau d6, chung
toi tin hanh tdng cuong dir li¢u bang cach
thay doi goc quay hinh anh (xoay anh) va
lat anh.

b) Riit trich ddc trung va hudn luyén:

Hinh anh dau vao sau khi duoc tién
xtr 1y s& dugc cit thanh cach patch dua
qua tang liner projection vai kich thuée
cho mdi patch 12 16 x 16 do tinh 6n dinh
ctia né dbi voi sy suy giam hiéu sudt va
tinh phuc tap tinh toan [4], mdi patch
s¢ duoc gén vi tri va nhin cu thé dam
bao anh sau khi rut trich cac dac trung
s€ khong bi xdo tron. Sau d6 dua qua

transform encoder dé tién hanh rut trich
dac trung ma hoa, phan loai va khoanh
vung lanh tinh va ac tinh. Két qua cua
qua trinh nay s€ la anh dugc phan loai
thudc vao nhan nao.

2.1.2 Kiém thir

O giai doan kiém thtr, hinh anh du vao
s& dugc chuan hod thanh kich thich 224 x
224, sau d6 tién hanh dwa qua mé hinh da
duoc huin luyén dé tién hanh dy doan.
Két qua kiém thir s¢ dwa ra mot trong ba
két luan 1a C6 sdi (Stone) hodc Khong soi
(Normal)

2.2 Két qua thye nghiém

2.2.1. Tham s6 hudin luyén

Trong nghién clru nay, chung toi thuc
hién huan luyén vdéi cac tham so trong
Bang 1
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Bing 1. Cdc tham sé hudn luyén

STT Kién triic mang rung va ph

Mang rit trich ddc | Sébuéc | Téc | Kich thude

an loai | huan luyén | do hoc anh

1 Vision Transformer Defau

It 500 0.001 224 224

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

a. Méi truong cai dat: Phuong phap dé
xudt dugc cai dat trén nén tang Kaggle véi
thu vién ho trg ddo tao mo hinh mang st
dung la Tensorflow va Keras.

b. Tap dir lieu

Tap dit li¢u st dung duogc léy to Mot
nghién cuu tai truong Pai hoc Firat, Thd
Nhi Ky d3 phdi hop vdi y, bac si bénh
vién Thanh phé Elazig Fethi Sekin dé
xuat mot tap dit liéu hinh anh CT cho
bénh nhan nhip vién vi bénh séi than
[5]. Cu thé:

e 790 hinh anh cho bénh nhan duoc

chan doan soi than (Kidney Stone)

« 1009 hinh anh cua cac ddi twong
binh thuong (Normal) da thu duoc

Trong nghién clru nay, chung t6i st
dung 80% cho qua trinh huan luyén va
20% cho kiém thur.

2.2.3. Cdc két qud thu dwoc

Hinh 2 biéu dién gia tri mat mac (loss)
va do chinh xac (accuracy) cia mo hinh
dé xuat trong giai doan huin luyén. Gia
tri train loss va val loss 1an luot 1a 0.2358
va 0.3615. Gié tri train accuracy va val
accuracy lan luot 1a 93% trén tap huan
luyén va 88% trén tap kiém thir voi thoi
gian huin luyén 1a 936 phut.

Loss

— train
— test

o 100 200

300 400 500

Accuracy

300 400 500

Hinh 2. Dé do Loss va Accuracy ctia mé hinh dé xudt trong giai doan hudn luyén

¢) Mot s6 hinh anh két qua phan logi

Bang 2 trinh bay mot s6 két qua thuc
nghiém ctia mo hinh dé xuat trong 3 trudng
hop lan luot 1a Stone — Normal, Normal va
Stone. Trong cac trudng hop, mé hinh dé

xuat déu cho két qua du doan chinh xac.
Qua mdt s6 két qua thuc nghi¢m, ta cé thé
thdy rang, mo hinh dé xuit mang lai két
qua chinh xéc t6t hon so véi cac kich ban
con lai.
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Stone — Normal

Normal

Stone (97.37%) .
Normal (99.99%)

Predicted

Badng 2. Mét s6 két qua trén tap di liéu kiém tho

d) Mt s6 két qua so sanh véi cdc cong
trinh nghién ctru lién quan

Hinh 4 trinh bay két qua so sanh cta
phuong phap dé xuat vdoi cac cong trinh
nghién ctru co6 lién quan. Nhin chung,

105

md hinh dé xuit dat do chinh x4c con
han ché so véi mot s cong trinh nghién
cuu li€én quan, trong tuong lai s& thuc
hi¢n cai thién do chinh xac cho phuong
phap dé xuét.

93
) ||||||

Fitri va cong sir. [3] Alper Caglayanetal. [4] Irudayaraj et al [5] Phuong phap dé xuit

Hinh 4. Mét sé két qud so sdnh véi cdc céng trinh nghién ciu lién quan
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3. KET LUAN

Trén toan cau, ty 1& méc soi than di ting
1én theo thoi gian. Néu khong duoc diéu tri
t6t hon, soi trong than c6 thé dan dén tic
ngh&n niéu quan, nhiém tring lip di lip lai
& duong tiét niéu, tiéu budt va suy than vinh
vién néu khong duoc diéu tri kip thoi. Trong
nghién ciru ndy, t6i cung cip mot két qua
danh gia mo hinh d¢ xuat dé gop phan trong

viéc tim kiém va Iyra chon dugc phuong phap
pht hop dé c6 thé xay dung hé thong phat
hién va khoanh ving mot cach chinh xéc
nham hd trg cac bac si ¢6 thé dua ra chuan
doan mot cach nhanh chong va som diéu tri
kip thoi cho bénh nhan. Két qua nghién ctru
cho thdy, phuong phap dé xuét dat d6 chinh
xéc 1én dén 93% trén tap dir liéu Coronal CT
trong qua trinh huan luyén.
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