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Tom tat

Phat hién sém nguy co ton thiwong phdi ¢é ¥ nghia quan trong trong hé tro sang loc
va can thiép kzp thoi, trong khi cac phu"ong phdp nhw X-quang hodc CT doi hoi thiét bi
chuyén dung va chi phi cao. Nghién ciru nay dé xudt mot hudng tiép cdn boé tro diea trén
hoc sau nham phan logi nguy co t6n thwong phoi tir anh mong mdt theo Iy thuyet iridology.
Quy trinh nghién citu gom tién xit Iy anh, trich xudt vimg quan tdm ciia mong mdt, hudn
luyén va so sanh bén mé hinh MobileNetV2, MobileNetV3, Vision Transformer va TinyViT
trén cung bo dir liéu. Két qua thuc nghiém cho thd’y TinyViT dat hiéu nang 16t nhat véi
Accuracy 91,30%, Recall 95,80%, Fl-score 94,48% va thoi gian phdan hoi 103 ms, cho thdy
kha nang cdn bang gitka @ chinh xdc va chi phi tinh todn. Nghién ciru ciing dinh hiéng
tich hop mé hinh vdo tmg dung di dong dé ho tro sang loc ban dau trong cong dong. Hé
thong dé xudt khong thay thé cac phwong phdp chan dodn y khoa chudn, ma déng vai tro
cong cu hé tror canh bdo sém véi chi phi thap va kha néng trién khai linh hoat.

Twr khoa: Iridology, hoc mdy, MobileNetV2, MobileNetV3, phat hién t6n thuong phéi,
TinyViT, Vision Transformer

Abstract

MACHINE LEARNING APPLICATION FOR EARLY DETECTION OF

LUNG DAMAGE BASED ON IRIDOLOGY

Early screening of lung damage risk is important for timely health intervention,
whereas conventional methods such as X-ray and CT require specialized equipment and
relatively high costs. This study proposes a supportive deep learning approach for
classifying lung damage risk from iris images based on iridology. The research workflow
includes image preprocessing, iris region-of-interest extraction, and the training and
comparison of four models, namely MobileNetV2, MobileNetV3, Vision Transformer, and
TinyViT, under consistent experimental conditions. The results show that TinyViT achieved
the best performance, with an accuracy of 91.30%, recall of 95.80%, F1-score of 94.48%,
and response time of 103 ms, indicating a favorable balance between classification
performance and computational cost. The study also suggests integrating the selected
model into a mobile application for preliminary community-based screening. The proposed
system is not intended to replace standard medical diagnostic methods, but to serve as a

https://vjol.info.vn/index.php/tdm 184


mailto:2224802010434@student.tdmu.edu.vn
mailto:2224802010781@student.tdmu.edu.vn
mailto:hunghd@tdmu.edu.vn

Tap chi Khoa hoc Pai hoc Thu Dau Mot ISSN (in): 1859-4433; (online): 2615-9635

low-cost and flexible early warning support tool.

Keywords: Iridology, machine learning, lung lesion detection, MobileNetV2, MobileNetV3,
TinyViT, Vision Transformer

1. Pit van dé

Phat hién sém t6n thuong phdi c6 vai trd quan trong trong viéc nang cao hiéu qua
diéu tri va giam ty 18 tr vong do cac bénh 1y hd hip man tinh ciing nhu ung thu phdi. Cac
nghién ctru da chi ra rang viée sang loc sém gitip cai thién déng ké tién luong va co hoi diéu
tri cho nguoi bénh (Aberle va nnk., 2011; Oudkerk va nnk., 2021). Cac phuong phap sang
loc phd bién hién nay nhu chup X-quang va CT liéu thdp cho dd tin cdy cao, tuy nhién doi
hoi thiét bi chuyén dung, chi phi 16n va khoé trién khai trén dién rong, dic biét tai cac khu
vuc han ché vé ngudn lyc (National Lung Screening Trial Research Team, 2011). Vi vy,
nhu cau vé cac phuong phap sang loc khong xam 14n, chi phi thap va c6 kha ning ing dung
cong déng dang ngay cang dugc quan tam, dac biét voi su hd trg cta cac cong nghé tri tu¢
nhan tao trong y té (Topol, 2019; Lee va nnk., 2017).

Irldology phuong phap danh gia tinh trang co quan ndi tang thong qua dac diém
mdng mit gan ddy dugc xem 13 mot ngudn dit liéu hinh anh tiém ning cho cac hé thong tri
tué nhan tao. Khi két hop véi cac md hinh hoc sau, nhidu nghién ciru da cho thay kha ning
khai thac dic trung méng mat dé hd trg sang loc nguy co bénh ly. Tiéu biéu, nghien cliru
ReLiris: Lung damage pre-screening via iridology da dé xuat mo hinh hoc sau lai gitra CNN
(ResNet) va BILSTM kém co ché self-attention nham nhan dién dau hiéu ton thuong phdi
tir anh méng mét, dat hiéu ning cao trén tap dit liéu hon 10.000 anh (Huynh va nnk., 2025).
Cong trinh nay chimg minh tinh kha thi ciia kién trdc CNN-LSTM trong viéc hoc déc trung
khong gian va quan hé ngir canh, tuy nhién chi yéu tip trung vao mét cau tric mo hinh va
chua hudng manh dén t6i uu hoa cho thiét bi di dong.

Bén canh do, nghién ctru Iris-based lung cancer pre-scanning for mobile platforms
da budc dau dua mo hinh hoc sau phan tich anh mong mét 1én nén tang di dong, cho thay
tiém ning cta hudng tiép can sang loc khéng xam 1an va co tinh co dong cao trong thuce té
(Ho-Dac va nnk., 2025). Tuy nhién, nghién ctru nay chu yéu sir dung mot kién trac don va
chura thyc hién danh gia so sanh hé thong giita nhiéu dong mé hinh hoc sau hién dai.

Xuét phat tir cac han ché trén, nghién ctru nay dé xuat mot hudng tiép can co tinh hé
thong hon bang cach so sanh va danh gia da kién tric hoc sau hién dai gdm MobileNetV2,
MobileNetV3, TinyViT va Vision Transformer (ViT) cho bai todn phat hién sém ton
thuong phoi dua trén anh mong mat. Khac véi cac cong trinh trude thudng tap trung vao
mot md hinh hodc mét nhom kién tric, nghién ctru nay thuc hién thyc nghiém ddi chuan
trén cuing tap dit liéu, cting quy trinh tién xir Iy va cting cau hinh huan luyén nham dam bao
tinh cong bang khi so sanh hiéu niang. Dong thoi, viéc dua cac kién tric nhe tbi uru cho thiét
bi bién nhur MobileNetV3 va TinyViT vao danh gia gitp 1am rd kha ning can bang giita do
chinh x&c va chi phi tinh toan.

Ngoai ra, nghién ctru con tich hgp moé hinh ¢6 hiéu ning t6t nhat vao g dung di
dong phuc vu sang loc ban dau, cho phép thu nhan va phan tich anh méng mat truc tiép trén
thiét bi cAm tay. Cach tiép can nay gop phan thu hep khoang cach gitra nghién cru mo hinh
va kha nang trién khai thyc té, hudng t61 mot giai phap sang loc hd trg nhanh, chi phi thap
va khong xam lan trong cong dong.
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2. Tong quan tinh hinh nghién ciru
2.1. Iridology va trng dung sang loc bénh ly

Iridology la phuong phap danh gia tinh trang strc khoe dya trén cac dac dlem
hinh thai va mau sic ciia moéng mét. Theo 1y thuyet nay, mdi khu vuc trén mbng mat
dugc cho 1a ¢o6 lién hé vo1 mdt co quan ndi tang nhét dinh trong co thé. Pbi v6i hé ho
hap, mot s vung nhit dinh trén mdng mat duge cho 1a phan 4nh tinh trang phdi
(Sharma va nnk., 2018). Trong cac hé théng hoc mdy, anh mdng mat thuong duoc tién
xtr 1y dé xac dinh va cat ving quan tim (Region of Interest - ROI), loai bo cac yéu tb
gay nhidu nhu mi mét, 16ng mi va ving ciing mac. Viéc chuan héa ROI giup giam nhidu
va ting tinh nhit quan cta dit liéu dau vao cho mé hinh hoc sau (Ahmed & Yaseen,
2025).

2.2. Hoc sau trong phdn tich dnh y sinh

Hoc sau (Deep Learning) 1a mot nhanh cia hoc may sur dung mang no-ron nhiéu
tang dé tu dong hoc dic trung tir dir liéu (LeCun va nnk., 2015). Trong bai toan phan
tich anh y sinh, cac mé hinh hoc sau c6 kha nang trich xuit dic trung khong gian phic
tap ma khong can thiét ké thu cong dic trung.

_ Dbi vai bai toan phat hién ton thuong phdi dua trén anh mong mat, hoc sdu dong
vai tro:
— Ty dong hoc dac trung hinh thai vi mo
— Phén loai nguy co dya trén embedding hoc dugc
— Giam phu thudc vao chuyén gia iridology thu cong
2.3. Vision Transformer (ViT)

Vision Transformer 1a kién truc dwa trén co ché self-attention, cho phép md
hinh hoc quan hé toan cuc gitra cac vung anh. Thay vi sir dung phép tich chap cuc bd
nhu CNN, ViT chia anh thanh cic patch va xir Iy ching nhur mot chudi token twong tur
mo hinh Transformer trong xir 1y ngdn ngit tu nhién. Cach tiép can nay gitp mo hinh
khai thac hiéu qua thong tin toan cuc ctiia dnh va cdi thién kha nang hoc dic trung
(Yang va nnk., 2022).

2.4. Convolutional Neural Network (CNN)

CNN 1a kién trc phd bién trong xur 1y anh, sit dung cac 16p tich chéap
(convolution) dé trich xuét dic trung cuc bd nhu canh, két cAu va hoa van. Cac dic
trung nay duoc hoc theo timg tang, tir mirc thip dén mirc cao, gitip mo hinh nhan dién
hiéu qua céc cau triic trong anh (Chua & Roska, 1993).

Trong nghién ctru nay, MobileNetV2, MobileNetV3 dai dién cho nhom CNN t6i
uu hoéa cho thiét bi di dong. Kién trac nay st dung:

— Depthwise separable convolution
— Co ché attention nhe

— Thiét ké t6i wu cho tai nguyén thap
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2.5. TinyViT va mé hinh nhe cho thiét bi bién

TinyViT 14 phién ban tdi wu hoa cta Vision Transformer nham giam sb tham
s6 va chi phi tinh toan nhung van giit dwoc kha ning hoc quan hé toan cyc. M6 hinh
nay phu hop cho trién khai trén thiét bi di dong hodc hé thdng tai nguyén han ché nho
kién triic nhe va hiéu qua (Wu va nnk., 2022).

2.6. Sang loc khéng xdm lin

Sang loc khong xam l4n 1a phuong phap danh gia nguy co bénh ly ma khong can
can thi€p vao co thé nhu chup CT hogc sinh thiét. Phén tich anh mong mat 12 mot hudng
tiép can khong xam lan, co tiém ning tng dung trong sang loc ban dau.

3. Phwong phap nghién ciru

Nghién ctru ndy sir dung mot bo hinh anh méng mat cu thé dé kiém tra cac du
hiéu t6n thuong ph61 bé tranh sai 1¢ch, tap dir liéu dugc can bang. Mot vung quan tm
(ROI) bén trong mong mat dugc phat hién dé thu thap dir liéu lién quan den phéi dua
trén 1y thuyét méng mat hoc. Bleu d6 mdéng mit hoc cho thay vung nay, nam giita ria
dong tr va ria ngoai cia méng mat, dai dién cho vung ket nbi v6i phodi (Yogeshwaran
va nnk, 2023) (Hinh 1). Mot h¢ thong nhan dang méng mat tinh vi da dugc sir dung dé
ty dong xac dinh va trich xuat ROIL Phuong phap nay mang lai phan doan chinh xac
bang cach xac dinh tam va ban kinh cua ca dong tir va mong mit. Ving 2h—4h (hodc
8h—10h) dugc trich xuét tir dit liéu nay bang cach st dung mat na hinh quat, dam bao
rang nghién ctru chi tap trung vao phan méng mat lién quan dén phoi.

Hinh 1. Iridology chart

Ngudn: Yogeshwaran va nnk, 2023

Chung t6i d3 stir dung mot tap dit liéu gdm 3488 hinh anh thudc hai 16p: am tinh
va duong tinh. Cac hinh anh dugc thu thap va dan nhan boi cac bac si va chuyén gia dya
trén cac phuong phap kiém tra da duoc phé duyét. Chung t61 da chia tap dir liéu thanh
cac tap huan luyén, xac nhan va kiém tra véi ty 1& 1an luot 12 70%, 15% va 15%. Quy
trinh thyc nghiém cu thé dugc mé hinh hoa trong hinh 2.
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Thu thap dir liéu

Tién x¢ Iy va trich xuat ving mong mat

Phan chia bo dir liéu
Huan luyén cdc md hinh
Dénh gid va déi sanh

Hinh 2. Quy trinh thuc nghiém
Nguon: Téac gia, 2026

Do déc thu cua bai toan lién quan dén Iinh vuc y sinh hoc, hi¢u nang cua cac mo
hinh dugc danh gia thong qua nhiéu chi s6 phan loai phd bién bao gom: Accuracy,
Precision, Recall (Sensitivity), F1-score va thoi gian phan hdi. Trong cac hé thong hd
trg phat hién bénh sém, Recall va Precision dong vai tro dac biét quan trong, vi ching
phan anh kha ning cia mo hinh trong viéc phat hién ding cac truong hop bénh 1y dong
thoi han ché cac canh béo sai.

— Recall (Sensitivity): thé hién ty 1€ cac truong hop duong tinh thyc sy dugc mo
hinh phét hién dung. Day 1a chi s6 quan trong trong cac hé théng sang loc bénh.

— Precision: biéu thi ty 1 cac du doan duong tinh ctia mé hinh thyc su 13 dung.

— F1-score: 14 trung binh diéu hoa ctia Precision va Recall, phan 4anh sy cén bang
gitra hai chi so nay.

4. Két qua va thao luin

Bang 1 trinh bay két qua thuc nghiém cia bén mé hinh hoc sdu goém
MobileNetV2, MobileNetV3, Vision Transformer (ViT) va TinyViT trong bai toan phat
hién som ton thuong phoi tr anh mong mat dya trén 1y thuyét Iridology.

Béang 1. So sanh hiéu niang ciia cic mé hinh hgc sau

Model Accuracy (%) | Precision (%) Recall (%) F1-score (%) Response time
(ms)
MobileNetV2 57.07 93.24 48.25 63.60 185
MobileNetV3 77.17 97.20 72.72 83.20 206
ViT 78.26 90.55 80.42 85.19 521
TinyViT 91.30 93.20 95.80 94.48 103

Ngudn: Tac gia, 2026

MG hinh TinyViT dat hi¢u ndng tot nhat, voi Accuracy dat 91.30%, Recall dat
95.80% va Fl-score dat 94.48%, dong thoi c6 thoi gian phan hoi thap nhat (103 ms).
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Diéu nay cho thay TinyViT c6 kha nang phat hién chinh xac cac dau hiéu t6n thuong
phdi trong anh mdng mat va co thé phu hop cho cac hé thong hd tro chan doan trong
thoi gian thuc.

Mo hinh Vision Transformer (ViT) dat Accuracy 78.26% va F1-score 85.19%.
Mic du kha nang phat hién bénh kha tét voi Recall dat 80.42%, nhung thoi gian phan
hdi ctia mé hinh kha cao (521 ms). Didu nay c6 thé giai thich boi kién trac Transformer
¢6 chi phi tinh toan 16n hon so v&i cac mang CNN truyén thong.

Trong khi d6, MobileNetV3 dat Accuracy 77.17% va Fl-score 83.20%. Piém
dang cha ¥ 12 mé hinh nay c6 Precision rat cao (97.20%), cho thay khi mé hinh du doan
mot trudng hop 13 duong tinh thi kha ning dung 1a rat cao. Tuy nhién, Recall chi dat
72.72%, nghia 1 vAn con mét sb trudng hop bénh chwa duge phat hién.

Nguoc lai, MobileNetV2 ¢6 hi¢u nang thap nhat, véi Accuracy chi dat 57.07%
va Recall dat 48.25%. Mac du Precision van ¢ murc cao (93.24%), nhung Recall thap
cho thdy mé hinh bo s6t nhiéu trudng hop c6 ton thuong phdi, diéu nay 1am giam tinh
hiru ich cia mo hinh trong céc rng dung sang loc bénh sém.

Nhin chung, két qua cho thdy céc kién trac Transformer cai tién nhu TinyViT c¢6
kha nang hoc dac trung tot hon trén dit li€u &nh mong mat so vdi cac md hinh CNN nhe
nhu MobileNetV2 va MobileNetV3.

4.1, Phén tich ma tran nham lin (Confusion Matrix)

Hinh 3 trinh bay ma tran nhdm 13n ca bén mo hinh nham phan tich chi tiét kha
nang phan loai gitra hai 16p c6 ton thuong phoi (Positive) va khong co6 ton thuong phoi
(Negative).

MobileNetV2 MobileNetV3

Neg
Negative

Actual

Neg‘al ive
viT TinyviT

N
Negative

Actual

Negative Negative

Hinh 3. Két qua thong ké cac md hinh MobileNetV2, MobileNetV3, ViT, va TinyViT
Ngudn: Tac gia, 2026

Doi v6i MobileNetV2, mo hinh dy doan dung 36 mau 4m tinh va 69 mau duong
tinh. Tuy nhién, s0 luong False Negative (74 truong hop) khé cao, cho thay mo6 hinh bd

https://vjol.info.vn/index.php/tdm 189



Tap chi Khoa hoc Dai hoc Thu Dau Mét S6 3(82)-2026

sot nhidu bénh nhan c6 ton thuong phdi. Piéu nay giai thich vi sao Recall ctia mo hinh
thap va hiéu nang tong thé chua cao.

M6 hinh MobileNetV3 cho két qua tot hon voi 38 miu am tinh va 104 miu
duong tinh dugc dy doan chinh xac. Tuy nhi€n, van con 39 truong hop False Negative,
cho thay mo hinh van chua phét hién dugc toan bd cac trudong hop bénh.

Déi voi Vision Transformer (ViT), mé hinh cho thiy kha ning phat hién bénh
tbt ‘hon v6i 115 truong hop True Positive, ddng thoi sé luong False Negative giam
xubng con 28. Dleu nay cho thdy ViT c6 kha ning hoc dugc cac dac trung toan cuc
trong anh mbng mét, gitip cai thién kha ning phat hién ton thwong phoi.

M6 hinh TinyViT dat két qua t6t nhat trong cic ma trin nhdm 1an. Cu thé, mé
hinh dy doan dang 137 truong hop dwong tinh va 31 truong hop am tinh, trong khi s6
luong False Negative chi con 6 truong hop. Diéu nay cho thay TinyViT c6 kha niang
phat hién bénh rat cao va han ché téi da viéc bo sot bénh nhan.

Trong cac Gmg dung y hoc, giam sb lugng False Negative 13 yéu t§ dic biét quan
trong, vi viéc bo sot bénh nhan c6 thé dan dén cham tré trong qua trinh diéu tri. Do do,
két qua tr ma tran nhdm 1an cho thiy TinyViT 1a mé hinh phu hop nhét cho bai toan
phat hién sém ton thuong phdi dua trén Iridology.

4.2. Thdo ludn

Tir cac két qua thuc nghiém co thé thay rang cac mo hinh dua trén Transformer
¢6 xu hudng dat hiéu ning t6t hon trong bai toan phan tich anh méng mat. Piéu nay co
thé duoc giai thich boi kha ning cta co ché self-attention, cho phép mé hinh hoc duoc
cac moi quan hé khong gian dai han trong anh.

Trong dir li¢u iridology, cac dau hiéu lién quan dén ton thuong phoi thuong xuat
hién dudi dang nhirng ving két ciu nho va phan bd khong dong déu trén mbéng mat. Do
d6, cac md hinh ¢ kha ning khai thac thong tin toan cuc nhu Transformer s& c¢6 loi thé
hon so v6i cac mang CNN truyén théng von chu yéu tap trung vao cac dic trung cuc bo.

Bén canh do, kién triic TinyViT dugc thiét ké nham téi uu hoa hiéu qua tinh
toan, giup giam do phirc tap cua co ché attention trong khi van duy tri kha nang biéu
dién dic trung manh mé. Diéu nay gitip mé hinh dat duoc su can bang tot gitra d6 chinh
xé4c va toc do xtr 1y, 1am cho TinyViT tré thanh Iya chon phil hgp cho cac hé thong hd
tro chan doan tu dong.

Nghién ctru ndy chua trién khai khia canh Explainable Al. Trong cac nghién ctru
tiép theo, khia canh Explainable Al s€ dugc trién khai dé tang kha nang tin cdy cling
nhu kha nang kiém chirng ctia hudng ti€p can.

5. Thach thire va hwéng nghién ctru mé

Mot trong nhiing thach thirc quan trong ctia nghién ctru nay lién quan dén co so
khoa hoc cua iridology. Mic du phuong phap nay duoc st dung trong mot s6 hé thong
sang loc thay thé, tinh chinh xdc va d¢ tin cdy lam sang cua iridology van con gay tranh
luan. Ernst d4 chi ra rang cac bang chimg thuc nghiém ung ho iridology con han ché va
chua du manh dé sir dung nhu mot cong cu chan doan y khoa chinh thirc (Ernst, 2000).
Do d6, trong bdi canh nghién ctru nay, phuong phap phan tich anh méng mét nén duoc
dinh vi nhu mot cong cu hd tro sang loc ban dau (pre-screening), thay vi thay thé cac ky
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thuat chan doan tiéu chuin nhu X-quang hoic CT. Thém vao dé, vao thoi diém cong bd
ctia Ernst, cac trang thiét bj chup anh mong mit va cac k¥ thuat xur 1y tinh toan con han
ché. Dén nay, vdi cach tiép can computational iridology duya trén cac thiét bi chup anh
méng mit tién tién va cac k¥ thuat xu Iy tinh toan hiéu ning cao da cho két qua tét trén
nhiéu nghién ciru (Ahmed & Yaseen, 2025).

Thach thirc th hai lién quan dén dir liéu va kha ning tong quat héa caa md hinh
hoc sau. Trong linh vyc hinh dnh y khoa, hi¢u nang ctia mé hinh phu thude 16n vao kich
thude, chat luong va tinh da dang cta dir liéu huan luyén. Theo tong quan vé deep
learning trong y hoc, cic hé thong Al can tap dit liéu 16n va dugc gan nhén chinh xac dé
dat d0 tin cay cao (Lee va nnk., 2017). Trong truong hop anh méng mit, sy khac biét vé
thiét bi chup, diéu kién 4nh sang va dic diém sinh hoc c4 nhan c6 thé gdy sai 1¢éch phan
ph01 dit liéu, dan dén hién tuong overfitting hodac gidm hiéu nang khi trién khai thuc té.

Ngoai ra, vin dé kha nang giai thich ctia mé hinh ciing 1a mot thach thirc dang
luu y. Cac mo hinh hoc sau thuong hoat dong nhu “hdp den”, kho ly gidi co s¢ dua ra
quyét dinh. Trong moi trudng y khoa, tinh minh bach 1a yéu cau quan trong nham dam
bao do tin cy va kha nang chip nhan 1am sang (Lee va nnk., 2017). Néu khong co céc
k¥ thuat hd tro nhu truc quan héa attention hodc Grad-CAM, rat kho xéac dinh liéu mé
hinh dang hoc cac ddc trung lién quan dén bénh 1y hay chi khai thac cac mau nhidu
trong dir lidu.

Mic du con ton tai nhidu thach thic, tiém ning cta phuong phap khong xam 1an
trong chan doan sém bénh phdi van duoc ghi nhan. Nghién ctru ciia Rehman va cong sy
da cho thay cac thuat toan hoc may co thé hd trg chan doan sém bénh phoi tic nghén
thong qua dir liéu khong xam lan, gép phan mo rong kha nang sang loc chi phi thap
(Rehman va nnk., 2022). Két qua nay cung cb quan diém ring cac tin hiéu sinh hoc
khong xam lan, kh1 dugc xur Iy bang hoc may, co thé dong vai trd bo trg trong hé thong
phéat hién sdém bénh 1y.

Tir nhitng phén tich trén, mot sb hudng nghién ctru mé ¢6 thé duge dé xuat. Thir
nhat, can thyc hién cic nghién ctru ddi chimg 1am sang nham so sanh du doan tir anh
mong mat v6i két qua chan doan dya trén phuong phép chuan nhu CT hodc X-quang,
nham danh gia do tin cdy ciia hé thong trong moi trudng y té thuc té (Kelly va nnk.,
2019). Thir hai, md rong quy mo va da dang ngudn dir lidu s& gitp cai thién tinh tong
quat hoa cia mo hinh (Wang va nnk., 2020). Thir ba, tich hgp cac phuong phap
Explainable AI dé tang tinh minh bach va kha nang giai thich cta hé théng (Ribeiro va
nnk., 2016; Lundberg & Lee, 2017). Cubi cung, hudng tiép can da phuong thirc két hop
anh mong mit v6i dir liéu 14m sang hodc sinh 1y khac c6 thé nang cao do chinh xac va
giam rai ro phu thudc vao mot ngudn dit lidu duy nhat (Baltrusaitis va nnk., 2019).

Nhin chung, mic dii con nhiéu han ché vé co s¢ khoa hoc va dir liéu, viéc Ung
dung hoc sau vao cac phuong phap sang loc khong xam l4n van mo ra tiém nang phat
trién cac cong cu hd trg phat hién som ton thuong phoi, dic biét trong bbi canh can cac
giai phap chi phi thap va dé tiép can. Nhiéu nghién ctru da chi ra rang cac mé hinh hoc
sau co thé hd trg hi¢u qua trong phat hién sém bénh 1y théng qua phén tich dir li¢u hinh
anh va tin hiéu sinh hoc ma khong can can thiép xam lan (LeCun va nnk., 2015; Lee va
nnk., 2017). Ngoai ra, cac hé thdng Al nhe trién khai trén thiét bi di déng cling dang
duoc quan tAm nham mo rong kha ning tiép can trong cong ddng, dic biét tai cac khu
vuc thiéu diéu kién y té chuyén sau (Wu va nnk., 2022). Bén canh dé, cac phuong phap
sang loc khong xam 14n két hop hoc may da cho thay tiém ning trong phat hién sém cac
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bénh ho hép, gilip giam chi phi va hd tro quyet dinh 1am sang ban dau (Rehman va nnk.,
2022). Nhimg két qua nay cho thiy viéc tiép tuc nghién ctru va cai tién cic mé hinh hoc
sau cho muc tiéu sang loc sém 1a hudng di kha thi va c6 y nghia thuc tién trong twong
lai.

6. Két luan

Nghién ctru nay da dé xuat va danh gia mot huong tlep can ng dung hoc sau
trong phat hién sém ton thuong phéi dua trén anh méng mit theo 1y thuyét iridology.
Bén kién trc hién dai gom MobileNetV2, MobileNetV3, TinyViT va Vision
Transformer (ViT) da duoc trién khai va so sanh trén cung tap dit lidu v6i quy trinh tién
xtr 1y thong nhat nham dam bao tinh khach quan trong dénh gia. Két qua thyc nghiém
cho thay cac mé hinh hoc sau c6 kha ning khai thac dic trung tir anh mong mat va dat
hiéu niang phan loai kha quan trong bai toan sang loc ban dau.

Bén canh viéc so sanh da kién tric, nghién ctru con huéng téi kha ning trién
khai thyc té thong qua tich hop mo hinh t6i wu 1én nén tang di dong. Piéu nay gop phan
ching minh tiém niang xay dung mot cong cu hd tro sang loc khong xdm lan, chi phi
thap va co tinh co dong cao. So voi cac nghién ciru trude chu yeu tép trung vao mot
kién triic don 1¢ hodc chua chii trong t6i wu hoa cho thiét bi di dong, nghién ctru nay
cung cAp mot goc nhin hé thdng hon vé sy danh doi gitra d6 chinh xéac va chi phi tinh
toan.

Tuy nhién, nghién ctru van ton tai nhting han ché nhat dinh. Co s& khoa hoc cua
iridology van con giy tranh luan trong cong déng y hoc (Ernst, 2000), do d6 hé thong
dé xuat khong nham thay thé cac phuong phap chan doan chuan nhu X-quang hoic CT
ma chi dong vai tro cong cu hd trg sang loc ban dau. Ngoai ra, kich thude va tinh da
dang cua tap dir liéu con han ché, co thé anh hudng dén kha nang tong quat héa cua mo
hinh khi trién khai trong méi truong thuc té (Lee va nnk., 2017).

Trong tuong lai, can thyc hién cic nghién ciru dbi ching 1am sang dé danh gia
mirc do tuong quan gitta du doan tir anh mong mét va két qua chan doan y khoa tiéu
chudn, tir 46 xac dinh d6 tin cay khi trién khai trong moi truong thuc té (Kelly va nnk.,
2019). Pong thoi, viéc mé rong dir liéu da trung tim v6i quy mo 16n va da dang hon
duoc ky vong sé cai thién kha nang tong quat hoa ciia mé hinh hoc sau (Wang va nnk.,
2020). Bén canh d6, tich hop cac phuong phap Explainable Al c6 thé giup ting tinh
minh bach, hd trg bac si hiéu rd hon qua trinh ra quyét dinh cta hé thong va nang cao
murc d¢ tin cdy trong ung dung lam sang (Ribeiro va nnk., 2016; Lundberg & Lee,
2017). Ngoai ra, hudng tiép can da phuong thirc két hop anh mong mit véi dir liéu 1am
sang, tin hi¢u sinh 1y hodc thong tin bénh st dugc cho 1a co tiém nang nang cao dd
chinh x4ac va giam phuy thudc vao mot ngudn dir lidu duy nhat (Baltrusaitis va nnk.,
2019). Néu duogc xé4c thuc day du, hudng tiép can ndy co thé gop phan phat trién céac
cong cu sang loc som bénh 1y ho hap dwa trén tri tu¢ nhan tao, dac bit trong bbi canh
can céc giai phép tiép can cong dong, toi wu chi phi va hd trg phat hién sém tai tuyén co
sO.

Loi cdm on

) Nghién cuu nay dwoc tai tro boi Truong Pai hoc Thu Dau Mét trong dé tai ma
so DTSV.26.2-007

https://vjol.info.vn/index.php/tdm 192



Tap chi Khoa hoc Pai hoc Thu Dau Mot ISSN (in): 1859-4433; (online): 2615-9635

[1]

(2]

3]

[4]

(5]
(6]
[7]
(8]
[9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]

TAI LIEU THAM KHAO

Aberle, D. R., Adams, A. M., Berg, C. D., Black, W. C., Clapp, J. D., Fagerstrom, R. M.,
... & National Lung Screening Trial Research Team. (2011). Reduced lung-cancer
mortality with low-dose computed tomographic screening. New England Journal of
Medicine, 365(5), 395-409.

Ahmed, A. A., & Yaseen, M. T. (2025). Recent advances in iridology based disease
detection: A comprehensive review. International Journal of Scientific Engineering
Research (IJSER). https://doi.org/10.58564/1JSER.4.1.2025.291

Baltrusaitis, T., Ahuja, C., & Morency, L.-P. (2019). Multimodal machine learning: A
survey and taxonomy. IEEE Transactions on Pattern Analysis and Machine Intelligence,
41(2), 423-443.

Chua, L. O., & Roska, T. (1993). The CNN paradigm. IEEE Transactions on Circuits and
Systems I:  Fundamental Theory and  Applications, 40(3), 147-156.
https://doi.org/10.1109/81.222795

Ernst, E. (2000). Iridology: Not useful and potentially harmful. Archives of
Ophthalmology, 118(1), 120-121. https://doi.org/10.1001/archopht.118.1.120

Ho-Dac, H. (2025). Dual loss and Vision Transformer integration for iris-based early lung
damage detection.

Ho-Dac, H., Le, T. A., & Huynh, T. T. (2025). Iris-based lung cancer pre-scanning for
mobile platforms.

Huynh, T. T., Huynh, D. T., Vu, H. P., & Nguyen, N. (2025). ReL.iris: Lung damage pre-
screening via iridology.

Kelly, C. J., Karthikesalingam, A., Suleyman, M., Corrado, G., & King, D. (2019). Key
challenges for delivering clinical impact with artificial intelligence. Nature Medicine,
25(1), 44-56. https://doi.org/10.1038/s41591-018-0300-7

Lee, J.-G., Jun, S., Cho, Y.-W., Lee, H., Kim, G. B., Seo, J. B., & Kim, N. (2017). Deep
learning in medical imaging: General overview. Korean Journal of Radiology, 18(4),
570-584. https://doi.org/10.3348/kjr.2017.18.4.570

LeCun, Y., Bengio, Y., & Hinton, G. (2015). Deep learning. Nature, 521, 436-444.
https://doi.org/10.1038/nature14539

Lundberg, S. M., & Lee, S.-l. (2017). A unified approach to interpreting model
predictions. Advances in Neural Information Processing Systems (NeurlPS).

Oudkerk, M., Devaraj, A., Vliegenthart, R., Henzler, T., Prokop, M., Heussel, C. P., ... &
Sverzellati, N. (2021). European position statement on lung cancer screening. The Lancet
Oncology, 22(12), e558-e566.

Rehman, M. U., Driss, M., Khakimov, A., & Khalid, S. (2022). Non-invasive early
diagnosis of obstructive lung diseases leveraging machine learning algorithms.
Computers, Materials & Continua, 72(3), 5681-5697.

Ribeiro, M. T., Singh, S., & Guestrin, C. (2016). Why should I trust you? Explaining the
predictions of any classifier. Proceedings of the 22nd ACM SIGKDD, 1135-1144.
Sharma, A., Kumar, R., & Singh, M. (2018). Pre-diagnostic tool to predict obstructive
lung diseases using iris recognition system. In Smart Innovations in Communication and
Computational Sciences (pp. 71-79). Springer.

Topol, E. (2019). High-performance medicine: The convergence of human and artificial
intelligence. Nature Medicine, 25(1), 44-56.

https://vjol.info.vn/index.php/tdm 193


https://doi.org/10.58564/IJSER.4.1.2025.291
https://doi.org/10.1109/81.222795
https://doi.org/10.1001/archopht.118.1.120
https://doi.org/10.1038/s41591-018-0300-7
https://doi.org/10.3348/kjr.2017.18.4.570
https://doi.org/10.1038/nature14539

Tap chi Khoa hoc Dai hoc Thu Dau Mét S6 3(82)-2026

[18] Wang, S., Summers, R. M., & Yao, J. (2020). Machine learning and radiology. Medical
Image Analysis, 63, 101693. https://doi.org/10.1016/j.media.2020.101693

[19] Wu, K., Zhang, J., Peng, H., Liu, M., Xiao, B., Fu, J., & Yuan, L. (2022). TinyViT: Fast
pretraining distillation for small Vision Transformers. In Computer Vision — ECCV 2022
(pp. 68-85). Springer.

[20] Yang, C., Wang, Y., Zhang, J., Zhang, H., Wei, Z., Lin, Z., & Yuille, A. (2022). Lite
Vision Transformer with enhanced self-attention. In Proceedings of the IEEE/CVF
Conference on Computer Vision and Pattern Recognition (CVPR) (pp. 11998-12008).

[21] Yogeshwaran, R., Vishal, S., et al.: Disease detection based on iris recognition. In: 2023
International Conference on Energy, Materials and Communication Engineering
(ICEMCE). pp. 1-5. IEEE (2023)

https://vjol.info.vn/index.php/tdm 194


https://doi.org/10.1016/j.media.2020.101693

