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TOM TAT

Viéc phat hién kip thoi khoi u hé tro cac bdc si trong qud trinh
chén doan va diéu tri cho bénh nhdn duoc thuc hién hiéu qud trong
tinh trang cdc bénh vién luén qud tdi la rat can thiét. Ung dung
Slicer cho phép dung hinh anh 2D ving ton thwong thanh dir liéu
khoi 3D gitip cdc bdc st c6 cdi nhin triee quan hon trong viéc chan
dodn va diéu tri. Tuy nhién, vmg dung Slicer chira cho phép phdat
hién t dong ving bdt thuong va yéu cau may tinh dit manh dé thuc
thi cac mo hinh nay. Trong nghién ciru nay, tién ich mo rong Billow
AISA cho Slicer dwoc dé xudt nham xdy dung mot cong dich vu
phan tich, du doan tir dir lieu anh do nguoi dung cung cap. Chirc
nang phan tich, dw dodn dwoc thir nghiém trong nghién curu nay la
phat hién ving bat thiuong trén anh MRI néio véi mé hinh Swin-
Unet. Két qua thuc nghiém trén tap dir liéu thu thdp tir Bénh vién
Truong Pai hoc Y Duoc Can Tho cho thdy tinh kha thi va hiéu qua
cuia mo hinh Billow AISA.

Tir khod: Phat hién viing bdt thiong, hién thi hinh anh ba chiéu,
Swin-Unet

ABSTRACT

Timely detection of tumors to support doctors in effectively
diagnosing and treating patients in overloaded hospitals is
essential. The Slicer application allows the rendering of 2D images
of damaged areas into 3D volume data, helping doctors obtain a
more intuitive view of diagnosis and treatment. However, the Slicer
application does not yet allow automatic detection of abnormal
regions and requires a powerful computer to execute these models.
In this research, Slicer's Billow AISA extension is proposed to build
an analysis and prediction service portal from image data
provided by users. The analysis and prediction function
experimented in this research is the detection of abnormal areas
on brain MRI images using the Swin-Unet model. Experimental
results on the dataset collected from Can Tho University of
Medicine and Pharmacy Hospital demonstrate the feasibility and
effectiveness of the Billow AISA model.

Keywords: Detecting abnormalities, 3D rendering, Swin-Unet
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1. GIOI THIEU

Anh MRI nio ciia mot nguoi 1a mot tap anh xam
don 1¢ dwoc tao thanh bang cach chup nhiéu anh cat
ngang so ndo nguoi tir dinh du xuodng vira toi cd,
mdi mot anh don 1é goi 1a mot lat cat (slice) nhu
Hinh 1. Vung ton thuong thuong ¢ cdu triic, hinh
dang hodc mau sic khac v6i ving anh thong thuong.
Dé co thé chan doan ving bat thuong, cac bac siphai
khao sat bang mat thudng qua timg anh mét trong
cac tap anh Kkét qua ctia mdi bénh nhan. Viéc khao
sat thii cong nhur vay rat phtic tap va ton thoi gian dé
phat hién dugc viing bat thuong.

L

Hinh 1. Mot s6 1at cit MRI ciia mot ngudi

Dua vao cac giai thuat may hoc, cac nha nghién
ciru (Held et al., 1997; Tsai et al., 2003) da hd tro
bac si phat hién ving bét thuong. V&i sy phat trién
cia cac md hinh hoc sdu, Unet dugc dé& xuit
(Ronneberger et al., 2015; Loi va cv., 2020) dé phéan
doan hinh anh nham phat hién cc ving bat thudng.
Vi su hi¢u qua cta ciu trac hinh chit U, cac bién
thé Unet dugc dé xuit nhu ResNet (Xiao et al.,
2018), Unet ++ (Zhou et al., 2018), DenseUNet (Li
et al., 2018) va 3dUnet (Cigek et al., 2016).

Céc mo hinh Transformer trong linh vuc xt ly
ngon ngit ty nhién (Natural Language Processing -
NLP) véi nhimng thanh cong dang ké ciing dwoc tmg
dung trong linh vyc thi giac may tinh (Carion et al.,
2020). Trong nghién citu cua Dosovitskiy et al.
(2021), tac gia da dé xuat mot Transformer tién
phong (Vision Transformer - ViT) dé phan doan
hinh anh. ViT dat két qua kha t6t so véi cac phuong
phdp dua trén mang tich chdp (Convolutional
Neuron Network - CNN). Tuy nhién, nhuoc diém
ctia ViT 1a m hinh phai dugc hudn luyén trude véi
luong dir liéu 16n maéi dat dugc két qua tdt. Viéc ap
dung ViT vao trong linh vuc y té s& gap nhleu kho
khan vi dir li¢u anh y té dugc gan nhan sin co sb
lwong han ché. Dé khic phuc nhuge diém nay, md
hinh Swin Unet Transformer (Hatamizadeh et al.,
2022) dugc d& xudt dé phan doan anh sir dung kién
trtc chit U v6i Swin Transformer lam bd ma hoa két
ndi voi bo giai ma CNN tai cac giai doan khac nhau
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thong qua céc két ndi. M6 hinh duogc ding dé phan
doan khéi u ndo tir tap anh 3D BraTS 2021. Trong
nghién cuu cta Lgi va ctv. (2024), m6 hinh Swin-
Unet dugc thuc nghiém va so sanh, danh gia véi mo
hinh Unet va ResNet nham phat hién cac ving bat
thuong trén anh MRI ndo. M6 hinh d& xuét dwoc
huén luyén trén tap dir liéu LGG cua 110 bénh nhan
v6i 3929 anh MRI (2437 anh khéng chua ving bét
thuong, 1373 anh c6 chita viing bat thuong) két hop
voi tap dit liéu da dugc thu thap va gan nhan cua 106
bénh nhan (1551 anh binh thuong va 604 anh bat
thuong) tai Bénh vién Truong Pai hoc Y Dugc Can
Tho (Thu va ctv., 2022). Két qua cho thdy md hinh
Swin-Unet v&i mét s tuy chinh khi 4p dung vao anh
MRI ndo ciling dat hi¢u qua cao hon nghién cuu
trude do6 (Cao et al., 2023) cho anh CT bung va MRI
tim.

Viéc phat hién kip thoi khdi u hd trg cac bac si
trong qua trinh chan doan va diéu tri cho bénh nhan
dugc thye hién hiéu qua trong tinh trang cdc bénh
vién lubn qua tai 1a rat can thlet Ving ton thuong
sau khi dugc khoanh ving néu duoc thé hién duéi
gbc nhin ba chiéu (3D) gilip cdc bac si ¢ cai nhin
truc quan hon trong viéc chan doan va diéu tri. Cac
cong cu dung anh 3D tir nhiéu anh 3D 14 nhiing
nghién ciru thiét thue hd tro qua trinh chan doan
duoc hi¢u qua hon. Mot ) ung dung, thu vién st
dung cac giai thuat hinh hoc co ban nhu Marching-
Cube, Ray-Casting, Texture rendering dé xay dung,
hién thi hinh anh véi dinh dang ba chiéu truc quan
hod thong tin nhu VIT, Santesoft, 3D-DOCTOR,...
M5 hinh di tuong cia VTK gdm 2 thanh phan: mo
hinh d6 hoa (graphics model) va mé hinh tryc quan
hoéa (visualization model).

Céc mod hinh hoc sau ciing dugc ing dung dé tai
tao cac mo hinh 3D. Phuong phap s dung mang
noron tai tao hdi quy va mang noron tich chép nhim
tao mot kién triic méi 1a mang noron tai tao hdi quy
3D (3D Recurrent Reconstruction Neural Network
— 3D-R2N2) (Chris et al., 2016). Mang 3D-R2N2
ding mot hodc nhiéu hinh anh ciia mot dbi twong tir
cac goc nhin khac nhau va dua ra mét ban dyng lai
clia d6i trong dudi dang ludi. Uu diém 16n nhat cua
mang R2N2 trong ca huén luyén va thir nghiém la
khong yéu cau c6 bat ky nhan cia 16p va cho phép
tai tao 3D cac 601 tuong trong céc tinh hubng thiéu
thong tin két cdu. Trong mot nghién ciu khac
(Nhuong va ctv., 2021), céac tac gia st dung mang
noron tai tao hoi quy dé tai tao mo hinh 3D cua ddi
tuong thong qua ban phac thao 2,5D. M hinh gém
ba budc: udc tinh cac ban phac thao 2,5D, ude tinh
hinh dang 3D va tinh chinh hinh dang 3D. Két qua
thuc nghiém dugc thyc hién trén bd dit li¢u ShapNet
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Core55 dugc cung cép béi hoc vién MIT, téng $6
ddi tuong trong b dir li€u ca huén luyén va thi
nghiém 1a 5.652 dbi twong, trong d6 ghé 14 1.816, xe
hoi 1a 1.906, may bay 1a 1.930.

Ung dung Slicer cho phép dung hinh anh 2D
thanh dir liéu khdi 3D va két hop cac tinh nang dung
céu trac 3D mot cach truc quan véi nhidu goc nhin.
Thu vién VTK (The Visualization ToolKit) (Ken et
al., 2015) duogc sir dung trong Slicer dé tao hinh anh
ba chiéu. Thu vién VTK 1d mot by céng cu ma
ngudén mé cung cip nhidu ham, thuat toan xir 1y dnh
va truc quan hoa. Slicer hd trg rit nhiéu phwong
phap chuyén ddi va hién thi anh nhu Marching cube,
Ray casting; Texture-base rendering,... Hinh 2 1a
moét vi du minh hoa hién thi ba chiéu cua anh MRI.
Anh MRI hai chiéu duoc trich ra tir tap cac lat ct
MRI théng qua Slicer tao thanh dit liéu ba chiéu.
Slicer c6 tinh nang dé hién thi cAu trac 3D mot cach
tryc quan voi nhiéu goc nhin 2D, 3D khéac nhau.

Hinh 2. Hinh anh hién thi béi ing dung Slicer

Ung dung Slicer cho phép chinh sira cac phan
vung anh thi cong kha hi¢u qua va tryc quan. Trong
Hinh 3, Slicer cho phép ngudi ding danh déu nhén,
phan ving cho timg anh va hién thi ba chiéu theo
nhan di danh diu cing véi mot s6 bo loc.

les
+ Models module

Hinh 3. Cic buéc chuyén ‘déi tir Anh MRI sang
moé hinh 3D bang Slicer
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Ung dung Slicer ciing cho phép md rong, tich
hop cac tinh ning bén ngoai theo dang module md
rong tao diéu kién cho viée nhiing va phat trién cac
chwong trinh phat hién, d4nh dau cac phan ving trén
anh. Hién tai, tng dung Slicer di c6 nhiéu tién ich
va thu vién ho trg may hoc, ... dé phan tich cac vung
bd phan trén co thé nguoi nhu extension
TotalSegmentator, SurfaceWrapSolidify (Weidert et
al., 2020), NVIDI-AIAA, ...

Tuy nhién, khi sir dung céc thu vién tich hop nay
thi viéc phan tich dit liéu hau hét dugc xir 1y tai may
tinh ca nhén cia nguoi dung. Qua trinh thye thi nay
yéu cau tai nguyén mdy tinh c4 nhan phai c6 cau
hinh manh. Vi dy, néu phan tich mét tp dir liéu &
ving bung v6i module TotalSegmentator (ché do
phan tich nhanh) thi cin khoang hon 45 phut va ché
d6 day du thi hon 1 ngay khi chay trén CPU (mét vai
phat khi chay trén GPU). Thong thuong, nguoi dung
khong trang bi mdy tinh c6 cau hinh dap ng yéu
cau ve tai nguyén. Va néu trang bi dé dap tmg yéu
cau nhung khong sir dung thuong xuyén thi khong
tan dung hiéu qua ngudn tai nguyén.

Ngoai viéc dung anh 3D, cdc cong cu trén cling
cung cép chirc niang xuét ra anh 3D dé c6 thé khao
sat anh y khoa véi nhiéu goc nhin khac nhau. Tuy
nhién, tich hop qua trinh phat hién ving bat thuong
va hién thi 3D ving bét thuong thi chwa c6 nhiéu
nghién ctru. Vi nhitng ddc diém d6 cua Slicer va
nhu cau thue t& cua ngudi dung, trong nghién ciu
nay, tién ich mé rong Billow AISA cua Slicer dugc
thuc hién nhiam xdy dung mot cong dich vu phan
tich, dy doan tir dir liéu anh do nguoi dung cung cap.
Tién ich m¢& rong giup nguoi dung thuc thi nhiing
phén tich, m6 hinh phuc tap trén cac may di manh
ctia cac dich vu va chi hién thi hinh dnh 3D trén may
ca nhan. Chtic nang phan tich, du doan dugc thu
nghiém trong nghién ctru nay 1 phat hién ving bat
thuong trén anh MRI nio vi moé hinh Swin-Unet.

2. PHUONG PHAP NGHIEN CUU

Ung dung Slicer cung cp nhiéu tién ich mé rong
hd trg phan ving anh y té ty dong. TotalSegmentator
1a module dung dé phan viing mét sé bo phan & ving
bung bang mo hinh U-net. Hinh 4 mé ta cac budc
xtr 1y dit lidu tir mot bo anh MRI chuyén ddi thanh
md hinh 3D thong qua tién ich md& rong
TotalSegmentator trén Slicer. Pau tién, nguoi ding
cung cép anh MRI vio tng dung Slicer. Tiép theo,
Slicer s€¢ guri tap anh MRI tdi tién ich mé rong
TotalSegmentator. M6 hinh nnU-Net di duoc huin
luyén trude tién hanh khoanh ving cac bo phan
trong anh MRI va tra két qua vé cho timg dung Slicer.
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Slicer sir dung két qua nay dé hién thi m6 hinh 3D
véi cac phan vung da dugc phat hién boi nnU-net.

(4) Hién thi m6 hinh
3D véi phan viing

£

3DSlicer

(1) Anh MRI

N\

(2) Nhén cac

4 (3) Tra két qua MRI va
lt cit MRI

phan ving

Tién ich mo rong
TotalSegmentator

M5 hinh

nnUNet
da huan luyén

Hinh 4. Qua trinh xir Iy ciia module
TotalSegmentator trong Slicer

Thu vién TotalSegmentator cho phép thuc hién
nhiéu ché do phan tich khac nhau tuy theo hé thong
va cai dat thich hop. Tuy nhién, viéc cai dit tién ich
mo rong TotalSegmentator doi hoi phai co klen thirc
vé hé thong nén mét sO ngucn dung chwa thé tiép can
duoc dé dang va thu vién nay hién chua cé chuc
nang phat hién ving bét thuong.

Dé giai quyét van dé tai nguyén khi phan tich xir
ly dit liéu & may tinh c4 nhan nguoi dung, hé thong
Billow AISA cho phép nhén va xu ly dir liu tir
ngudi dung duoc dé xuat. Hé thong s& xir ly nhing
cong viéc can nhiéu tai nguyén ma khong can phai
thyc thi & may tinh ca nhan nhu phan tich anh, dy
do4n ving bat thuong, ... Hé théng hd tro chia sé tai
nguyén cho nhiéu ngudi dung khéac cing s dung
cling nhu 1am gidm sy phure tap cta tién ich mé rong
TotalSegmentator.

2.1. Billow AI-Segment Annotation (Billow

AISA)

Billow AISA gdm c6 hai phan: (1) Module tich
hop trong tng dung Slicer; (2) Cong dich vu phan
tich, du doan b¢ anh do nguoi dung gui tdi. Trong
Hinh 5, module Billow AISA dugc tich hgp trong
tng dung Slicer dé lam trung gian trao doi dir liéu
gitta Slicer va céng dich vy da dugc tich hop mé
hinh hudn luyén c6 s&n. Dau tién, nguoi dung dua
bd anh MRI vao Slicer; tiép theo, tir tng dung 3D
Slicer ngudi ding mé bang diéu khién ciia module
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Billow AISA dé tién hanh chon nhiing lat cat da ¢
trong Slicer dé giri dén cong dich vu; Cong dich vu
phén tich (xur ly) cac anh dugc gui tir Slicer va guri
két qua tr& vé cho module Billow AISA. Khi module
Billow AISA nhan duoc két qua tir cong dich vu (5)
thi module s& tién hanh nhén va hién thi két qua dudi
dinh dang ba chiéu theo dinh dang yéu cau cia tmg
dung 3D Slicer.

(6) Hién thi mé hinh 3D véi phdn viing

(1) Anh MRI

(2) Nhin cic
lat cat MRI

(5) Chuyén giao dit ligu
phit hop véi edu triie Slicer

3DSlicer
Trung gian
xu ly dir licu

Tién ich md rong
Billow AISA (4) Tra két qua viing bat thuomg,

viing dit ligu quan tim

Trao doi va
phan tich dir ligu

Kubeflow

AMINIO

(3) Gui cac
lar cat MRI

Cong dich vy

Pugc tich hgp mé hinh da hudn luyén
ciing v6i nhimg hanh ddng di dugc dinh nghta sin

Hinh 5. Quy trinh tich hgp module Billow AISA
trong Slicer

Niin b anh MRI

dé phan tich H !

i OPyTorch 7 Tensorlow (=) negiesrace |

M T e IMINIO

PP @l . XGEnusr

KFP AP! Server
5 i
3) \ ™
Khai tgo cdc mé hinh - % :

dé train san va dir doan

(8) MRI + Segment

vieng ton thwong & nie

Hinh 6. So db cong dich vu trén mé hinh
KubeFlow & MinlO de du doan ket qua

Mb hinh céng dich vu ciia Billow AISA dugc
xdy dung dua trén cdu trac KubeFlow két hop véi
MinIO nhu mé ta trong Hinh 6. Tir dir liéu du vao
do ngudi ding cung cap thong qua module Billow
AISA (1), cong dich vu (2) sé& tién hanh khoi tao
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hodc tai su dung lai nhiing “pipeline” c6 nhiing
“cong viéc” da duoc cai dit san (3). Sau khi dir lidu
da dwoc phan tich va xir ly & cac pipeline (3), két
qué s& dugc cdng dich vu tra vé cho ngudi ding (4)
thong qua module Billow AISA. Céac “cong viéc”
cua cac “pipeline” trong nghién ctru nay 1a mo hinh
Swin-Unet ding dé phat hién cac ving bit thuong
trong anh MRI ndo. Néu qua trinh thyec thi can nhiéu
“pipeline” hay nhiéu cong viéc can xen k& thi cong
dich vu (2) két ndi va bd sung thém tai nguyén dé
dap tmg nhiéu cong viéc cia ngudi dung.

Tai vi tri (2) trong so d6 Hinh 6, dir liéu dau
vao/dau ra dugc trao ddi tuan theo dinh dang NifTL.
Céc tng dung Minio, DirectPV va JuiceFS dugc sur
dung két hop dé c6 thé tuy chon cac dich vu luu trit
bang CSI (Container Storage Interface). Qua trinh
nay hoat dong tuwong tu nhu cac server AWS,
Google duogc tich hgp giao thirc S3 (Simple Storage
Service) va CSI twong g nham cung cap kha nang
trao doi va giao tiép dir liéu qua S3. Giao thic S3
thong qua g dung Minio duoc st dung dé trao d6i
dir lidu giita cac ludng trén may chu phén tich va xir
1y yéu cau duoc guri 1én. Kubernetes dinh nghia POD
nhu 1a mét dai dién cho mét nhém g6m mot hodc
nhiéu tmg dung ciing nhu mot s tai nguyén duoc
chia sé trong qua trinh thuc thi, POD trong nghién
ctru ndy dam nhiém moét qua trinh xtr 1y trong mot
“Pipeline”. Cac POD giup xac dinh céac tdp anh
CT/MRI str dung trong qué trinh trao d6i dit liéu
nay.

Tai vi tri xir 1y (3) ctia so d6 Hinh 6, tap anh dugc
chi dinh dugc dua vao mot Pipeline dé kiém tra va
khoanh ving bat thuong. Pipeline nhan xu ly va
truyén tham sd déu vao cho POD xr 1y dir liéu dau
vao trudce khi thuc hi€én moé hinh Swin-Unet dugc
xay dung nhu dat lai kich thudc anh cho phu hop véi
kich thude dau vao 256x256 ctia md hinh; chuyén
d6i cac vung bat thuong tir anh co kich thudc
256x256 thanh 512x512 phu hgp voi kich thudce anh
dau vao; chuan hoa anh,... Sau khi dit liéu thyc thi
xong cac yéu cau nhu chuan hoa va phat hién ving
bét thuong dwoc tra vé cho may tinh c4 nhan cia
nguoi ding dé hién thi 3D cac ving ton thuong.

Nham tang tde d6 thuce thi va dé bao tri, sao luu
dir liéu vai ung dung Minio, tng dung DirectPV
cling v6i 6 dia gia 1ap bang phwong thirc iSCSI trén
h¢ diéu hanh Windows dugc cai dit. Bén canh do,
tmg dung JuiceFS dugc sir dung dé két nbi duong
dan S3 vao trong cac POD dé luu trit két qua sau khi
xtr Iy hoan tit nhim ting hiéu suit trao d6i dir lidu.
Ung dung JuiceFS s€ dam nhiém viéc két ndi thu
muc (PVC - Persistent Volume Claim) chtra céc két
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qua dau ra dé viéc trao d6i dir liéu (ghi, xudt dir liéu)
duoc thyc hién nhanh chong. JuiceFS cling c6 tac
dung két ndi thu muc cho nhiéu mé hinh huan luyén
khac ma khong can phai xay dung lai mé hinh da
huén luyén cho phu hgp v6i mé hinh trao déi dir liéu
theo phuong thuce S3.

2.2. M6 hinh Swin-Unet

M0d hinh Swin-Unet dugc cai dat trong nghién
cru nay la sy két hop giita céu tric ciia Swin
Transformer va kién tric mang Unet nhu Hinh 7.
Mang nhén ddu vao la anh c6 kich thude
256%256%3 va sir dung kién trac Swin-T cho bd ma
hoa dé trich xuat thong tin dic trung tir anh dau vao.

Patch Partition

Linear Projection W x H x Class

W x H x C(4x)

Linear Embedding

Patch Expanding

Skip Connection

Swin Transformer
Block x2

Swin Transformer

L4l §
Block x2 e

IS
IS

Patch Merging Patch Expanding

Skip Connection

| T

Patch Expanding

Patch Merging

Skip Connection
1/16

w_H
—x—x
16 16

Swin Ti Swin

Block x2

Block x2

Patch Expanding

Encoder Decoder

Bottleneck

Hinh 7. Kién triic mé hinh Swin-Unet

Trong qua trinh thiét ké mang Swin-Unet,
nghién ctru da 4p dung trong s6 tir md hinh Swin
Transformer V2 phién ban 'tiny' (swin2_tiny 256)
lam diém khoi ddu. M6 hinh nay d dwoc huan luyén
trude trén tap dir liu ImageNet, chira dung kién
thirc vé mot loat didc trung va mdi quan hé gitra cac
déi tugng trong linh vuc thi gidc may tinh. Sy lya
chon nay nham muc dich tn dung kién thurc d3 hoc
duogc tir mot trong nhiing tap dir li¢u lon va da dang
hién nay, nham cai thién kha ning ciia Swin-Unet
trong viéc trich xuét thong tin tir hinh anh, doi hoi
su hiéu biét sau sic vé cdu trac va hinh thai. Trong
s6 cua 'swin2_tiny 256' dugc ap dung la diém khai
dau cho bo ma hoa ciia SwinUnet. Didu nay bao gdm
viéc khéi tao cac khdi Swin Transformer véi céc
trong s6 da hoc duoc tur ImageNet, giup mo hinh
nhanh chéng thich tmg véi dit liéu méi va tiét kiém
dang ké thoi gian can thiét cho viéc hudn luyén
mang tir dau.
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Ham t6i wu hoa Adam vdéi ti 18 hoc 1a 5e-5 va
epsilon 1a le-5 dugc ap dung trong nghién ciru nay.
Kich thudc 16 (batch_size) dit 1a 8. O diy mo hinh
tu ding lai sau 150 epoch khong c6 sy giam vé
val loss. Him mét mat sir dung dé huén luyén & day
1a ham tversky loss

3. KET QUA THUC NGHIEM

Trong bai bao nay, may khach dugc st dung co
céu hinh: MacBook Pro M1 2020, RAM 16G. May
chu dé thyc thi cac mé hinh dugce xir 1y trén mot may
tinh don: CPU Intel(R) Xeon(R) CPU E5-2670 v3
@2.30 GHz di kém v6i 64GB ram cho phép huin
luyén vai batch c6 kich thudce 16n, GPU c6 hiéu sudt
cao nhu GPU Nvidia Tesla M40 giup rit ngin dang
ké thoi gian tinh toan.

Hinh 8. Phén bd lat ciit binh thuong va bét
thwong theo bénh nhan

Tap dir liéu thu thap tai Bénh vién Truong Dai
hoc Y Duge Can Tho (BV TDHYDCT) gém 139
anh MRI ndo str dung chudi xung FLAIR cit theo
phuong ngang trung binh mdi anh ¢6 20 1at cit. Do
b6 dit ligu thu tir BV TDPHYDCT ciing nhu da phan
cac bénh vién & cac huyén xa tai Viét Nam déu sur
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dung la anh MRI xam trong khi LGG 14 anh mau, vi
vy budc diu tién 1a chuyén anh LGG thanh anh
xam. Ty 1& anh binh thuong trén tong s6 anh ciia BV
TPHYDCT la kha 16n 3,7 trong khi LGG 1a 1,8. Vi
véy trong nghién ctru nay, mot s6 anh binh thudng
trong tap dir liéu BV TDHYDCT da duogc loai bo,
két qua phan bd anh binh thudng va bét thuong nhu
Hinh 8. Sau khi xir ly dit liéu BV TDPHYDCT c6 593
lat cat bat thuong va 1065 lat cat binh thuong.
3.1. Két qua hién thi ving bit thuong cia
bénh nhén véi tién ich mé rong da dé
xuit: Billow AISA

Hinh 9. 1a két qua hién thi ba chiéu ctia anh MRI
ndo chira mot ving bat thudng 16n va mot ving bat
thudng 16n cing hai ving bat thuong nhd (mau cam
d6) khi sir dung tién ich m¢ rong Billow AISA dé
chuyén va nhan dir liéu sau khi phat hién ving bat
thuong bang mé hinh Swin-Unet di dugc huan
luyén véi tap dit liéu anh MRI ndo. Tap cac anh MRI
nado cia mot bénh nhan dugc chuyén dén may tinh
da manh da tich hgp Kubeflow va cdc mé hinh dé
thuc hién viéc phat hién ving bét thuong thong qua
tién ich Billow AISA. Sau khi phat hién dugc ving
bét thuong, cac hinh anh duogc chuyén v& lai Slicer
trén may tinh ca nhan dé thé hién dudi dang 3D. Toa
d6 khong gian trong mét b anh DCOM hay MRI sé
gitip tinh toan kich thudc dé xuat anh két qua vé dinh
dang hién thi ba chiéu cua Slicer. Trong nghién ctru
nay, anh dau vao dugc thir nghiém voi kich thudc
256X256 va 512x512. Vi mo hinh dé xuét, cac
ving bat thuong thé hién truc quan trén anh MRI
ndo ciia bénh nhan, giup dé dang dinh vi dugc ving
bat thudng ctia bénh nhan.

Hinh 9. Két qua hién thi ving bt thuong sau khi sir dung Swin_Unet dé phat thi¢n viing bat thuong
va Billow AISA
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3.2. Danh gia thoi gian xac dinh tao ra mé va may chu chi mét khoang 0,2 ~ 0,5 gidy cho mot
hinh 3D véi Billow AISA tap anh CT/MRI. Két qua danh gia thoi gian thuc thi
duogc thé hién trong Bang 1. Dé xac dinh ving bat
thuong cho 1 bénh nhan véi cdu hinh ciia may chu
nhu da trinh bay & dau muc 3, thoi gian thyc thi la
tir 1 dén chua t6i 2 phut tuy tap anh cua bénh nhan.
Qua trinh chuyén anh vé dinh dang hién thi 3 chiéu
theo dinh dang Slicer la chua t6i 30 gidy cho 1 POD.
Téng thoi gian xir 1y cho toan bd qua trinh nhan, tra
két qua ciia 1 POD mit khoang gan 3 phut. Khi thuc
Trong qua trinh thyc nghiém, mang cuc bd dwoc hién véi 10 POD thi thoi gian thuc thi cho xac dinh
str dung dé kiém tra thoi gian trao doi dir liéu giira vung bét thuong ciing nhu chuyén anh Vé dinh dang
méy chi va may khach cho thiy dir liéu chuyén dén hién thi cua Slicer tang lén khoang 7-8 lan.
va di giita may chu va may khach gan nhu khong
dang ké, qua trinh trao ddi tap tin giita may khach

Tién ich m& rong Billow AISA c6 kha ning hd
trg cho cac thiét bj khong di manh dé thyc thi cac
md hinh phat hién bét thuong. Dé danh gia tinh kha
thi cta tién ich dé xuit, thoi gian thyc thi dugc thyuc
nghiém va danh gia qua tit cac budc két ndi, thuc
thi viéc phan ving, chuyén anh vé dinh dang hién
thi cua Slicer.

Béang 1. DPanh gia thoi gian thue thi

Maiu 1 POD 10 POD

Két noi 30 gidy 3-6 phut

Xic dinh ving bat thwong tip anh MRI

(256x256x155) Iphut — 1phut 56 gidy 14phit — 16phat 23 gidy
2,7Mb

2 phut 10 gidy — 5 phuat 12
gidy
3.3. Danh gi4 kha ning phat hién va hién thi ctua 10 bénh nhan khac nhau. Thong tin tap anh cua

Chuyén anh 3D vé dinh dang cia ciu

triic Slicer 10~30 giay

3D véi Billow AISA 10 bénh nh@n st dung dé danh gia két qua cua giai

, . phép dé xuat dugc thé hinh trong Bang 2. Trung

Bén canh nhitng két qud danh gia vé thoi gian binh tip anh cia mdi bénh nhan gdom cé 20-21 lat
thuc thi, cac bac sitai BV TDHYDCT ciing da thuc cét, trong d6 co tir 8 dén 13 1at cit chira ving bat
hién vigc danh gia kha nang hién thi cia Billow  thyong. Tuy bénh nhén, thé tich ving bat thuong ¢6

AISA. Két qua khao sat duoc dénh gia boi 5 bac si thé 16n nho khac nhau nhu mé ta trong Bang 2.
khac nhau (thuc hién dgc lap) trén 10 tap anh MRI

Bang 2. Thong tin tap dnh ciia bénh nhan dwgc sir dung dé danh gia

n A Thé Tich Viung Bat Thuong S0 lat cit cia mgt bénh SO lat cat chira viing bat
Bénh nhan

(cm3) nhéan thuwong

1 158,843 21 12

2 89,002 21 13

3 25,078 20 10

4 12,503 21 11

5 115,175 20 11

6 18,321 21 8

7 111,300 20 12

8 52,080 20 13

9 178,622 20 13

10 107,486 20 10
Céc bac sT phan hdi do chinh xac ctia cac anh luwong va danh gia boi cac bac si. Ké:nlquéi khéo sat
hién thi vung bét thuong du6i dinh dang ba chidu ~ trung binh trén 10 bénh nhan clia moi bac st duge
sau khi sir dung Billow AISA v6i céc tiéu chi: vitri, ~hién thi nhu Bang 3. Cac vang bat thuong ¢6 thé tich
hinh déng, mau sic va do rd nét ciia ving bit thuong 16 da phan duoc danh gia 6 mire 4, mot s0 ving bat
duoc hién thi. Mdi tiéu chi s& c6 5 mic do danh gia ~ thuong cd thé tich nho duoc danh gia ¢ mic 3.
tir xAu nhét (muc 1) dén tét nhat (méc 5). Bén canh Trung binh danh gia cua cac bac si & cac tiéu chi déu

trén 3,5. Vé phf?m udc lugng thé tich, do chinh xac

d6, thé tich cua ving bat thudng ciing duge udc ] ¢
duoc danh gia dat gan 75%
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Bang 3. Panh gia d9 chinh xac hién thi ciia Billow AISA

Tiéu chi BS 1 BS 2 BS 3 BS 4 BS 5 TB
Vi tri 3,6 3.9 3,9 3,6 3.4 3,68
Hinh dang 34 3,6 3.8 3,5 3,3 3,52
Mau siic 3,8 3,7 3,6 3,6 33 3,6
Do rd nét 3,5 3.3 3,9 3,6 3,5 3,56

4. KET LUAN

Hién thi hinh anh dudi dang ba chiéu hd tro rat
nhiéu cho cac bac si trong qué trinh chan doan va
diéu tri cho bénh nhan trong tinh trang cac bénh vién
ludn qua tai. Trong nghién ctru nay, tién ich mo rdng
Billow AISA duoc x4y dung va thuc nghiém trong
viéc phat hién va hién thi 3D ving bat thudng trén
anh MRI ndo. Mb hinh Swin-Unet duoc huin luyén
trén tap dir liu LGG Kkét hop véi tap dir liéu da duoc
thu thdp va gén nhan cta 106 bénh nhan tai BV
TPHYDCT & phat hién ving bat thuong. Tién ich
Billow AISA cho phép trao doi dit liéu gitra may chii
va may khach dé thyc thi viéc phat hién ving bét
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