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TOM TAT

Bénh tim hay bénh tim mach 13 nhoém bénh 1y gay tir vong hang du hién nay. Viéc
phat hién va phan loai sém cac bénh 1y vé tim mach dé dua ra phuong hudng diéu tri 1a
v cung can thiét. Chup MRI tim c6 thé xac dinh dugc cdu trac, leh thude cac budng tim,
van tim va cac mach mau lon. Trong bai bao nay, chung t61 dé xuat cac k¥ thuat hoc sau
dé phat hién va phan loai bénh tim dua trén kién triic mang InceptionV3, DenseNet121,
ResNet-152, Vision Transformer va két hop cong nghé xir Iy dir liéu 16n dé phan loai anh
chup MRI tim binh thuong va anh MRI tim méc bénh. Qua két qua thuc nghiém cho thiy
d6 chinh xac ciia mo hinh dé xut 1én dén 98.7%.

Tir khoa: Vision Transformer, Deep learning, Heart Disease, Cardiac MRI, Mapreduce

ABSTRACT

Heart disease or cardiovascular disease is currently a leading cause of death. Early
detection and classification of cardiovascular diseases for treatment direction are extremely
necessary. Cardiac MRI can determine the structure, size of the heart chambers, heart
valves, and major blood vessels. In this paper, we propose deep learning techniques for
detecting and classifying heart diseases based on InceptionV3, DenseNet121, ResNet-152,
Vision Transformer architectures, and integrate big data processing technology to classify
normal heart MRI images and MRI images with heart diseases. Experimental results
demonstrate that the proposed model achieves an accuracy of up to 98.7%.

Keywords: Vision Transformer, Deep learning, Heart Disease, Cardiac MRI, Mapreduce

1. MO PAU Mach, ty 18 ting huyét ap ¢ ngudi trudng
1.1. Giéi thi¢u bai toan thanh trong d6 tudi tir 18 — 65 chiém 25%,
G Viét Nam, theo théng ké cia Bo'Y ~nhuvay cu 4 nguoi truong thanh thi co mot
té mdi nam c6 khoang 200.000 ngudi tir nguoi tang huyet ap. Tang huyet dp lam
vong vé bénh Iy tim mach, chiém 33% ting nguy co tir vong do dot quy 1én gap 4
ca tir vong. Theo thong ké ciia Vién Tim  lan va ting nguy co tir vong do bénh Iy tim
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mach 1én gap 3 1an so v&i ngudi khong méc
bénh. Vi sy tién bo va d6 hoan thién cua
cac may chup MRI cho ra hinh anh chi tiét,
sdc nét hon, £0op phan quan trong trong hd
tro bac si chan doan hinh anh phat hi¢n cac
tén thuong hodc cac bat thudng cia tim.
Tuy vay, viéc phat hién nhirng bat thuong
nay chua yéu dua vao trinh d6 chuyén mén
va kinh nghiém cta Béc si. Vi nhiing ton
thuong dic biét va nhitng bat thuong kho
nhan thiy doi hoi sy tip trung cao do va
thoi gian xem xét cac dur li¢u anh, ngoai
ra con phu thudc cac yéu t6 chu quan vé
tam sinh 1y & thoi diém chan doan bénh cua
nguoi bac si. Do do, viéc xay dung mdt mo
hinh tmg dung, hd tro cac Bac si trong chan
doan nhanh va chinh xac cac bénh 1y vé tim
mach va dua ra huéng diéu tri kip thoi cho
bénh nhan 14 vo cliing can thiét.

1.2. Cac nghién ciru lién quan

Lubna Riyaz va cac cong su [1] da su
dung mot s6 k¥ thuat may hoc trong dy doan
nguy co bénh tim nhu: May vector hd tro
(SVM), cay quyét dinh (DT), K-lang giéng
gan nhat (KNN), mang than kinh nhan tao
(ANN),... Theo két qua, ANN dat duogc do
chinh xac du doan trung binh cao nhat véi
86,91%. Aniruddha Dutta cung céc tac gia
khac [2] da dé xuat mot mang than kinh véi
cac 16p tich chap dé phan loai dir liéu bénh
tim. Dir liéu duoc tuyén chon tir Khéo sat
Kiém tra Dinh dudng va Stic khoe Qubc gia
(NHANES) v6i muc tiéu dy doan sy Xuét
hién cua Bénh tim mach vanh véi @6 chinh
xac cua mo hinh dat 79,5%. Nhom nghién
ctru cua Safial Islam Ayon [3] da st dung
cac k¥ thuat may hoc khac nhau nhu: Hoi
quy logistic (LR), May vecto hd trg (SVM),
Mang than kinh sau (DNN), Cay quyét dinh
(DT) trong du dodn bénh tim. Nghién ctru
c6 do chinh x4c cao nhat 12 98,15% véi do
nhay va do chinh xac lan luot 13 98,67% va
98,01%. Zahra Hoodbhoy cung cac cong su
[4] da thuc hién trén 16 nghién clru (1217
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nguoi tham gia) sir dung thudt toan may hoc
dé chan doan bénh tim bam sinh. Mang than
kinh duoc s dung trong bay nghién ciu
cho d6 nhay tong the 1a 90,9%. Qua tham
khao c6 thé thay rang, da sb cac cong trinh
nghién ctiru ké trén chi thuc hién cac du doan
vé cac nguy co bénh tim va thuc hién huin
trén cac may don, vi¢c dua ra mot s6 céc két
qua kiém thir va sir dung cac mo hinh xir Iy
song song trong moi truong dir li¢u 16n sé
gitip 1t ngin duogc thoi gian huan luyén va
phan loai bénh thi chua thiy dugc sir dung.

1.3. Pic diém ciia bénh tim

Bénh tim mach la céc tinh trang lién
quan dén st khoe cua trai tim, sy hoat dong
clia cac mach méau gy suy yéu kha nang lam
viéc cua tim. Cac bénh tim mach bao gom:
cac bénh mach mau nhu bénh dong mach
vanh, bénh co tim, loan nhip tim va suy
tim. Bénh tim mach gay hep, xo cliing va
téc ngh€n mach mau, lam gian doan hoac
khong cung cip dii oxy dén ndo va cic bo
phan khac trong co thé. Tir d6 khién cac co
quan bi ngung tré hoat dong, pha huy tirng
bd phan dan dén tur vong. Bénh tim mach
c6 thé xay ra & moi do tudi, gidi tinh, nghé
nghiép. Bénh khong thé chita khoi hoan
toan, doi hoi sy diéu tri va theo ddi can than
(tham chi 14 sudt doi), ton kém nhiéu chi phi.
Co rat nhiéu bénh ly vé tim mach, tuy nhién
dé tai chi tap trung nghién ctiru mot s6 bénh
dién hinh nhu sau: Gian co tim (DCM), phi
dai co tim (HCM), suy tim do nhdi mau
(HFT), tam that phai bat thuong (RV) [5].

Tim binh thuong

Suy tim trai

Hinh 1. Tim binh thuong va suy tim
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1.4. Cac mang no-ron dung trong
trich xuat dic trung

a) Mang InceptionV3: InceptionV3 [6]
dugc thiét ké dé t6i wu hoa hiéu qua tinh
toan, gitip giam thiéu sé luong tham sb can
thiét va giam d6 phurc tap tinh toan. Piéu
nay gitip tang toc do xir 1y va giam thoi
gian dao tao mang. Ngoai ra, InceptionV3
c6 kha nang tai st dung dic trung, tuc la
cac trong s6 hoc c6 thé duge sir dung lai
cho cac tac vy lién quan dén phan loai hinh
anh khac nhau.

b) Mang ResNet-152: Mo hinh
ResNet-152 [7] dugc phat trién boi
Kaiming He, Xiangyu Zhang, Shaoqing
Ren va Jian Sun. ResNet (viét tit cta
"Residual Network") dd dat dugc nhiéu
thanh tyu trong cac cudc thi va ung dung
trong nhan dang hinh anh, phan loai hinh
anh va nhiéu tac vu khéc lién quan dén xir
Iy hinh 4anh. M6 hinh ResNet-152 1a mot
phién ban cuc ky sau cua ResNet, vdi 152
layers chtra cac phan tir mang no-ron.

¢) Mang DenseNet121: DenseNetl21
[8] 1a mot khung hoc sdu khac vdi cac
khung khac nhu CNN va RNN. Khong
gidng nhu cac khung nay, DenseNet121 st
dung cac phép chép 1x1 cling nhu céc phép
chap 3x3. Diéu nay cho phép trich xuét
nhiéu thong tin hon tir dit liéu dong thoi
giam sd lwong tham sb can duoc t6i uu hoa.

d) Mang Vision Transformer: Vision
Transformer (ViT) [9] 1a mdt md hinh
hoc sau dugc dung trong cac tac vu xu ly
anh. Pugc gidi thi¢u lan dau tién vao nam
2021 trong bai bao "An Image is Worth
16x16 Words: Transformers for Image
Recognition at Scale". M6 hinh khong
stt dung mang tich chap ma sir dung kién
tric Transformer va co ché Attention, ddy
1a co ché co trong hiau hét cic mo hinh
Transformer cho cac tdc vu xur ly ngdn
ngtr tu nhién.
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1.5. Cong nghé xir ly dir li¢u l6n

a) Apache Spark: Apache Spark [10]
la hé thong xtr ly dir liéu ma nguéon md
duoc thiét ké dé xir 1y va phan tich dit liéu
trén quy mo lon va tinh toan song song.
Puoc phat trién so khai vao nam 2009 bai
AMPLab. Sau nay, Spark da dugc trao lai
cho Apache Software Foundation vao nam
2013 va dugc phat trién cho dén nay. Spark
cung cip mdt cach tiép can hiéu qua hon
cho viéc xur Iy dit liéu 16n. Spark cho phép
xtr 1y dit liéu phan tan trén mot cum may
tinh véi tinh toan song song, dam bao ring
cac tac vu xu ly duogc chia nhé va dugc
thue hién ddng thoi trén nhiéu may tinh.

b) BigDL: BigDL [11] la thu vién
DeepLearning phan tan danh cho Apache
Spark gitp nguoi ding co thé viét cac tmg
dung may hoc dudi dang chuong trinh
Spark tiéu chuan, dugc phat trién boi Intel
va t6 chirc Apache Software Foundation.
Thu vién nay duoc xay dung trén nén tang
Apache Spark, cho phép thuc hién céc tac
vu hoc sdu trén cac cum tinh toan phan tan.

¢) Mo hinh MapReduce: Mapreduce
[12] [a m{t md hinh I4p trinh va mot cach
trién khai cac thuat toan xir 1y dit liéu trén
moi truong xur 1y phdn tan, song song,
dong thoi phan tan cac thudt toan trén
cung mot may tinh. Mac du Mapreduce
ban dau 1a mot cong nghé doc quyén
ciia Google nhung trong thdi gian gan
day, Mapreduce dang dan tré thanh mot
trong nhitng thudt ngir tong quat hoa.
Mapreduce s& bao gom hai thu tuc (giai
doan) chinh 1a Map va Reduce.

1.6. Cac do do danh gia m6 hinh

Accuracy: thuong duoc sir dung dé
danh gia hiéu suat cia mo hinh trong céac
bai toan phan loai. Accuracy 1a ty 1¢ phan
tram gitra s6 1an dy doan dung va tong sb
lan du doén.

TP + TN

A R ——
couracy total sample
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Precision: do luong kha nang cia mo
hinh dy doan chinh xac cac truong hop
dwong tinh. Precision tinh ty 1& phan tram
ctia s6 1an dy doan duong tinh dung so voi
tong s6 lan dy doan ma mé hinh xac dinh
la duong tinh.

TP
Precision = total predicted positive
TP
=TP + FP
2. KET QUA NGHIEN CUU

2.1. Phwong phap dé xuit
2.1.1. M6 hinh dé xuit

Mo hinh @& xuét cho viéc phat hién va
phan loai bénh tim goém 2 giai doan huan
luyén va kiém thtr dugc thé hién & Hinh 1.
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O giai doan huén luyén, ching t6i st dung
4 mang rut trich dac trung la: InceptionV3,
ResNetl152, Densenetl2l va  Vision
Transformer dé xay dung cac kich ban. Tap
dix liéu huédn luyén duoc thuc hién cac budce
tién xur 1y, chuan hoa kich thudc cho phu
hop véi ting md hinh véi thu vién Keras.
Sau do, tir may Master s€ khoi dong chuong
trinh diéu khién (Driver program) tao ra
Sparkcontext dé phéan chia cac cong viéc can
thuc hién, cu thé 1a cong viéc rit trich dac
trung va huan luyén dén cac may Worker. Tir
tap dir liéu dau vao duoc chia thanh cac tap
nho va cac tap nho d6 duge phan phdi vao
cac may Worker cho phép Spark cluster cé
thé xir Iy dit liéu song song va cai thién hiéu
suat. Sau khi hoan thanh cong viéc cac két
qua s& dugc tong hop vé Driver manager &
may Master va cho ra két qua cudi cung.

[Frining vaiaing | =
|
| e —
=
v InceptionV3
: ResNet152
! - Master DenseNer121
Vision Transformer
Driver
M_
Da[m
Training Y Worker Node
comcr[cbe |
L Task I Task I
Model
,"' Testing [ Dilated Cardiomyopathy ]
5 Feature - m—
: - Extraction < ]
: —> NuomptionV:y —| Classification Heart Failure with Infarction ]
ResNet152
DensoNet121 -
Vision Transformes Abnormal Right Ventricle ]
Data
Testing

Hinh 2. Mé hinh dé xudt phdt hién va phén loai bénh tim

2.1.2. M6 hinh hudn luyén

Trong giai doan huan luyén, tap dit liéu
duoc phan chia ngau nhién cho cac worker
vol W1,...,Wn 1a céc trong sO mang duoc
lién keét voi tung worker 1,..., worker n. W

22

1a trung binh trong s6 (Global Parameter
Vector W) duogc thu thap boi cac worker tai
méy cha tham s6. Sau khi viéc tinh trung
binh céc trong sé dugc thyuc hién cac worker
1,..., worker n s€ dugc phan bd W1,..., Wn
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trong ung voi phan cuc bd mang. Moi
worker s€ thuc thi huan luyén cung luc song

Updaters
Wi

Cluster M
(Master)

%
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song nhau. Vi¢c cap nhét trong s6 lam giam
thoi gian huan luyén cho mé hinh.

_____________________

> Worker1
/| (slave)

Wi
Parameter
%,
%2
\ —
2\

‘Worker n

Hinh 3. Mé hinh hudn luyén trong méi truéng xit Iy song song va phén tdn

2.1.3. Kiém thir

Tir model két qua sau qua trinh huén
luyén, ching t6i sé tién hanh budc kiém thir
trén tdp dir liéu Test da duoc chuén bi san.
O giai doan nay ciing tién hanh cac tién xr
ly dir liéu nhu & giai doan huan luyén va
dua qua mo hinh d3 hudn luyén truée do
dé phan loai cho ra két qua mat s6 bénh
tim nhu: DCM (Dilated Cardiomyopathy),

HFI (Heart Failure with Infarction),
RV (Abnormal Right Ventricle), NOR
(Normal). Ttr qua trinh kiém thtr nay ching
t61 danh gia chon ra md hinh hi€u qua t6i uu
nhat cho budc xay dung md hinh tiép theo.

2.2. Két qua thwe nghiém

2.2.1. Cac kich ban ap dung

Trong nghién clru nay, chung t6i thuc
hién 8 kich ban v6i cac tham so twong ung

HCM  (Hypertrophic = Cardiomyopathy), nhu trong Bang 1:
Scenarios Featur.e Environment Learning Epochs Bz}tch Image size
Extraction rate size
1 Local
InceptionV3 ocd le3 | 300 128 | 224x224
2 Cluster
3 Local
ResNet152 oca le-3 300 128 | 224x224
4 Cluster
5 Local
DenseNet121 oca le-3 300 128 | 224x224
6 Cluster
7 Vision Local
ol le-3 300 128 | 224x224
8 Transformer uster

Bdng 1: Bang tham sé hudn luyén theo tirng kich ban

Céc mang rut trich dat trung dugc
su dung nhu: InceptionV3, ResNetl52,
DenseNet121 va Vision Transformer s&
duoc cai dat huan luyén trén 2 moi truong
local va cluster. O méi trudng local duoc

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG

cAu hinh v&i mot may, ¢ cluster dugc cAu
hinh v6i s6 may 1a bén may. Bo tham sb
dung cho huan luyén trén 8 kich ban véi
learning rate 1a 0.001, epochs 1a 300, batch
size 1a 128 va image size 1a 224 x 224.
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2.2.2. Moéi trwong cai dat va tap dir
liéu thuwe nghiém

a) Moi truong cai dat: Trong nghién
clru, chung to6i s€ thyc hién cai dat va huén
luyén trén hai méi trudng huan luyén: local
va cluster. O moi méy s& ¢6 cau hinh RAM
8GB, CPU 4 nhan, h¢ diéu hanh Ubuntu
20.04 LTS, cung véi cac thu vién, va moi
truong hod tro: Java JDK 8, Python 3.7,
Tensorflow 2.11, Apache Spark 2.4.2.

b) Tap dir lieu thuc nghiem: ACDC
(ACDC: Automated Cardiac Diagnosis
Challenge) [15] 1a bo dir liéu dugc tao ra
tir cac cudc kiém tra 1am sang thyc té thu
duoc tai Bénh vién Pai hoc Dijon (Phap).
Bo dur liéu duoc chia thanh 5 nhom nho
dugc phan bo déu (4 bénh 1y cong vai 1
nhoém dbi twong khoe manh). Tap dir liéu
dao tao gém 100 bénh nhan va tap dir licu
thir nghiém c6 50 bénh nhan cung véi céac
tai liéu tham khao thu cong tuong ing dua
trén phan tich ctia mot chuyén gia 1am sang.
Tap dir liéu gdc véi dinh dang tap tin .nii
(Neuroimaging Informatics Technology

Scenario 1 Model Accuracy

Scenario 2 Model Accuracy

ISSN 2681 5-9945

Initiative) la mot chuan dinh dang dugc su
dung dé luu trit dir liéu hinh anh y té, voi
kich thuéc tap dir liéu 1a 2.28GB. Bé st
dung cho viéc huén luyén va kiém thur, tap
dir liéu dd duoc chung toi chuyén ddi vé
dang anh s PNG, ting cuong bang cac k§
thuat 1at, xoay anh, xtr 1y loai bo cac anh
16i, anh co kich thudc va do sang toi bat
thudng, sau d6 dugc phan bd vao cac thu
muc tuong ung véi cac nhoém bénh.

Dit liéu dao tao: B dit liéu dao tao gdbm
1674 anh, trong do c6 340 anh bénh Gian
co tim (DCM), 322 anh bénh Phi dai co tim
(HCM), 311 anh bénh Suy tim do nhdi mau
(HFI), 431 anh Bét thuong tdm that phai
(RV), 270 anh tim binh thudng (NOR).

Dit liéu kiém thir: Bo dit lidu dung cho
kiém thir c6 300 anh, 60 anh bénh Gian co
tim, 60 anh bénh Phi dai co tim, 60 anh bénh
Suy tim do nh6i mau, 60 dnh Bat thuong
tam that phai va 60 anh tim binh thuong.

2.2.3. Cic két qud thwe nghiém thu dwoc

a) B¢ chinh xac — Accuracy:

Scenario 3 Model Accuracy

10 10 10
08 08 08
g 3 Iy
506 806 2 06
%os g 04 g 041
< — Train — Train < — Train
02 — alidation e — validation L — Validation
00 - - - - - 00— T T T 00 T T - T - -
0 50 00 150 200 250 300 0 50 100 €W 250 0 0 50 00 150 200 250 300
Epoch Epoch Epoch
. ” . 3 . »
Kich ban 1 Kich ban 2 Kich ban 3
Scenario 4 Model Accuracy Scenario 5 Model Accuracy Scenario 6 Model Accuracy
10 10 10
08 08 08
o 9 2
806 806 06
H 3 Zos
04 04 !
< — Train < — Train < — Train
L= — Valdation 0z — \aiidation = — Validation
00 00 -

00— T T T T T
0 50 00 150 200 250 300
Epoch

Kich ban 4

Scenario 7 Model Accuracy

0 0 100 150 200 250 300
Epoch

Kich ban 5

Scenario 8 Model Accuracy

10 e A —

08
2
506
g
Sos
go

02

— Train
—— Validation

— Train
—— Validation

0 50 100 150 200 250 300
Epoch

Kich ban 7

T T T T T T T
0 50 100 150 200 250 300
Epoch

Kich ban 8

0

50

100 150 200 250 300
Epach

Kich ban 6

Hinh 4. Dé do Accuracy cia cdc kich ban trong giai doan huén luyén
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Trong hinh 4 biéu dién d6 chinh xac
(Accuracy) cta cac kich ban huan luyén
trong ca hai moi truong local va cluster.
Trong d6 kich ban 1 dat d§ chinh xac
88.15%, kich ban 2 dat 89.03%, kich ban
5 dat 91.66% va kich ban 6 14 91.22%. Cac
kich ban dat d6 chinh xac cao nhét 1a 3, 4
va 7, 8 voi d6 chinh xac 1an luot 14 98.64%,
98.46% va 99.10%, 98.72%. O kich ban 1
t61 6 ¢6 val_accuracy thip hon nhiéu so véi

Scenario 1 Model Loss

Scenario 2 Model Loss
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train_accuracy va khong 6n dinh, diéu nay
cho thdy mo hinh huan luyén chua that sy
hiéu qua c6 thé dan dén sai 1éch trong qué
trinh dg doan. Nguogc lai ¢ cac kich ban
7, 8 ¢b val_accuracy on dinh va gan bang
train_accuracy do d6 mo hinh & kich ban
7 va 8 c6 kha nang dy doan chinh x4c hon
cac kich ban con lai.

b) Bé mat mdt — Loss:

Scenario 3 Model Loss

© - 10 -
— Train — Train — Train
Ed — Validation £ — Validation 08 — Validation
&2 820 g 08
10 : 10 % o
02
oL - - - - 0 - . - - . , 00 e 2 L —e
0 0 100 150 200 250 300 0 % W0 10 200 250 30 [} 50 100 150 200 250 300
Epoch Epoch Epoch
. ? . ” . 9
Kich ban 1 Kich ban 2 Kich ban 3
Scenario 4 Model Loss Scenario 5 Model Loss Scenario 6 Model Loss
10 — Train 150 — Train e — Train
s — validation — validation 60 — Validation
g 05 g 2
L L] g%
= »
02 Joak s vy
00 v - : - g 01, ; . ; ; ; "
0 50 100 150 200 250 300 0 50 100 150 200 250 300 0 50 100 150 200 250 300
Epoch Epoch Epoch
. ; . ; . ,
Kich ban 4 Kich ban 5 Kich ban 6
Scenario 7 Model Loss Scenario 8 Model Loss
8 100 — Train
. 75 ~— Validation
ga g s0
2 25
0 00 . .
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Epoch Epoch
. ; . 3
Kich ban 7 Kich ban 8

Hinh 5. Bé do Loss ctia cdc kich ban trong giai doan hudn luyén

Hinh 5 biéu dién gi4 trj mit mat
(Loss) ctia cac kich ban dugc huin luyén
trong hai moéi truong local va cluster cho
cac gia tri 1an luot 13 kich ban 1: 0.8690;
kich ban 2: 0.7902; kich ban 3: 0.0298;
kich ban 4: 0.0431; kich ban 5: 0.6858;
kich ban 6: 0.6207; kich ban 7 1a 0.0340 va
kich ban 8 1a: 0.0611.

¢) Mét 56 hinh anh két qua phan logi:

Trong phan kiém thtr, chung t6i chia
lam hai kich ban dé so sanh hiéu suat
gitta m6 hinh dugc huan luyén trong moi
truong cuc bd va phan tan, Local- Kiém
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thir mé hinh huan luyén trén moéi truong
cuc bg, Cluster — Kiém tht md hinh huin
luyén trén moi truong phan tan. Bang 2
trinh bay cac két qua dy doan ctia mo hinh
dugc huin luyén trén hai moi trudong, &
Local c6 gid tri du doan chinh xac cao
hon Cluster mét vai trudong hop va & mot
sO truong hop khac Cluster lai cho gia tri
cao hon Local, tuy nhién ca hai déu cho
két qua chinh xac kha cao. Két qua cho
thay khi duoc hudn luyén trén moi truong
phan tan thi hiéu suat ciia mo hinh van cho
két qua cao va suy giam rat nho va khong
dang ké.
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Predicted class: DCM_100.00% Predicted class: HCM 98.05%

Local

Predicted class: FFI 88.20%

Predicted class: RV 100.00% Predicted class: NOR 95 60%

Cluster

Badng 2: Mét s6 két qua trén tap kiém thir khi hudn luyén & 2 méi truong

Trong Bang 2 dua ra cac du doan vé
tim médc cac bénh nhu: DCM (Dilated
Cardiomyopathy: Gidn co tim), HCM
(Hypertrophic Cardiomyopathy: Phi dai co
tim), HFI (Heart Failure with Infarction:
Suy tim do nhdi méau), RV (Abnormal Right
Ventricle: Bat thuong tim that phai), NOR
(Normal: Tim binh thuong) véi ti 1€ % du
doén chinh xéc trén mdi anh thir nghiém. O
kich ban tim mic DCM cho thdy thanh co
tim mo rong, lam tim yéu di va giam kha
nang bom mau, ¢ kich ban bénh nhan mic
HCM cho thiy mot phan co tim phat trién
qua muc, lam gidm khong gian thanh tim va
giam kha nang luu thong méu, ¢ kich ban

Accuracy (%)
100 98.64  98.46 99.1  98.72
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Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7 Scenario 8

v O

a. D¢ chinh xdc trung binh

Time (minutes)
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bénh nhan miac HFI mot phén tim bi ton
thuong khong con hoat dong binh thuong va
lam giam kha nang bom mau, trong kich ban
bénh nhan mic RV tim that phai khong hoat
dong binh thuong do di tat hoac cac nguyén
nhan khac nhau cling lam gidm chirc nang
ctia tim, & kich ban NOR cho thiy tim binh
thuong va khong ghi nhan cac ton thuong
bat thuong. O cac kich ban giita hai moi
truong déu cho két qua dy doan cao dén kha
cao, viéc huin huin luyén trén moi truong
dit liéu 16n van dam bao duge d6 chinh xac
va rat ngan duoc thoi gian xir 1.

d) So sanh danh gid két qua kiém thie:

Time (minutes)

6 514 >34

315 322 35 331
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b. Thoi gian kiém thir trung binh
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Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7 Scenario 8

c. Thoi gian hudn luyén

Hinh 6. Pé chinh xdc trung binh, théi gian kiém thir trung binh va théi gian hudn luyén cia cdc kich ban
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Trong hinh 6.a biéu dién do chinh xac
trung binh ctia cac kich ban dé xuit lan luot
la kich ban 1: 88.15%; kich ban 2: 89.03%;
kich ban 3: 98.64%; kich ban 4: 98.46%;
kich ban 5: 91.66%; kich ban 6: 91.22%;
kich ban 7: 99.10%; kich ban 8: 98.72%.
Hinh 6.b biéu dién thoi gian kiém thir trung
binh trén tap dit liéu kiém thir tinh bang
phuat véi thoi gian lan lugt cho cac kich
ban tir 1 dén 8 1a 1.58 phut; 1.61 phut; 7.14
phut; 7.34 phut; 3.15 phut; 3.22 phut; 3.20
phat; 3.31 phat. Hinh 6.c biéu dién thoi
gian huan luyén ctia bon mo hinh mang hoc
sau trén hai moéi trudng cuc bd va phan tan,
v6i s6 thoi gian tinh bang phut ctia cac kich
ban 1an luot 14 kich ban 1: 675 phut; kich
ban 2: 409 phut; kich ban 3: 1942 phut;
kich ban 4: 993 phut; kich ban 5: 760 phut;
kich ban 6: 400 phut; kich ban 7: 667 phut
va kich ban 8: 402 phut. Qua két qua duoc
biéu dién trén cac biéu do ta thay, kich ban
7 va 8 ¢6 d6 chinh x4c cao nhét, kich ban
1, 2 ¢6 do chinh xac thip nhét. Thoi gian
huén luyén trén kich ban 3 1a 16n nhat va
trén kich ban 6 thoi gian huén luyén 1a nho
nhat. Piéu nay cho thay mo hinh ¢ kich ban
7, 8 1 t8i wu vé dd chinh xéc, ¢ kha nang
du doan tt hon cac kich ban con lai, thoi
gian ctia cac kich ban huin luyén ¢ moi
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trrong phan tan s€ rat ngan gan phan nua
so voi cac kich ban huan luyén trén moi
truong cuc ba.

3. KET LUAN

Trong bai bao nay, chung toi dé& xut
phuong phap phat hién va phan loai mét s6
bénh tim phé bién dua trén cac mang hoc
sau dé rat trich dic trung nhu: InceptionV3,
ResNet-152, DenseNetl21 va Vision
Transformer két hop véi cong nghé xir Iy
dir lidu 16n, dua qua trinh huan luyén lén
moi truong phan tan va xur ly song song
nham rit ngan thoi gian huan luyén va toi
uu hoa bai toan. Bén canh d6, ching t6i con
thuc hién cac so sanh gitra cac mo6 hinh va
mdi truong hudn luyén, dé gop phan dénh
gi4 va lya chon phuong phap phu hop dé
xdy dung hé thong phat hién va phéan loai
¢6 thé hd trg cac bac si dua ra cdc chin
do4n nhanh chong, gbp phan vao viéc diéu
tri kip thoi cho bénh nhan. Két qua thuc
nghiém cho thiy mé hinh phat hién va phan
loai bénh tim sir dung mang hoc sau Vision
Transformer dat hiéu suat tot hon cac mang
khac va t6i wu vé mit thoi gian hoc khi két
hop véi ky thuat xtr Iy dit liéu 16n. DY chinh
xac ctia md hinh dé xuét dat do chinh xéc
1én dén 98,7% trong qua trinh dao tao.
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