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Tom tat:

Nhan dién bat thudng la mot trong nhitng nhiém vu quan trong va khd khan nhét trong linh vuc x(r ly
hinh anh y t& vi viéc phan loai thtl cdng cd thé dan dén du doan va chan doan khong chinh xéc. Hon
thé nira, ngay nay tai cac bénh vién cd mot lugng I6n dif li€éu hinh anh y té€ can dugc xur ly, diéu do
khi€n cho nhiém vu nay cang trd nén rat quan trong va cap bach. Cac bat thudng trong ndo bd cé thé
la: khdi u ndo cd su’ da dang cao Vé bé ngoai, ¢ su tuong dong gilra khéi u va cac mo binh thudng
dan dén viéc trich xudt cac viing khdi u nay tir hinh anh trd nén khé khdn hon. Trong bai bo nay,
chlng t6i da dé xuat mot phuang phdp nang cao chat lugng Hinh anh ndo cdng hudng tir 2D (MRI)
béng mang na-ron két hgp loc di hudng nhu mot giai phap tién x{r ly quan trong cho viéc do tim va
nhan dién bat thudng trong ndo bd. Muc dich chinh ctia bai bdo nham t6i uu giai phap xr ly anh MRI
trong kh{r nhiéu, do tim, nhan dién bat thudng vdi do chinh xac cao hon. Trong phudng phap nay, loc
di huéng 1a k§ thuat nhdm muc dich gidm nhiéu hinh anh ma khong 1dm mat cac phan quan trong cla
ndi dung hinh anh, thudng 1a canh, dudng hodc cac chi tiét quan trong khac dsi vdi biéu dién hinh
anh. Sau d6, mang no-ron dudc st dung dé loai bd nhiéu con lai va ting cudng anh nhdm phan biét
gilta cac pixel binh thudng va bét thudng, dua trén cac déc diém két cdu va dua trén thdng ké, nd
mang lai hiéu sudt t6t hon va d6 chinh xac cao han so véi cac phuang phap truyén thdng. Bang cac
phan tich va két qua tinh toan cac tham s6 chat lugng anh x{r ly qua thuc nghiém, chiing t6i sé chlng
minh rang phuong phap dugc dé xuét 1a vugt trdi so vai mot s6 phuang phép truyén thdng nhu loc
trung vi, loc Gauss, loc wiener.

TU khéa: Loc di huéng, mang nd ron tich chdp sau (CNN), khir nhidu hinh anh.
Abstract:

Anomaly recognition is one of the most important and difficult tasks in the field of medical image
processing because manual classification can lead to inaccurate predictions and diagnoses. Moreover,
nowadays in hospitals there is a large amount of medical imaging data that needs to be processed,
which makes this task even more important and urgent. Abnormalities in the brain such as brain tumors
are highly variable in appearance and similarity between the tumor and normal tissues and thus it
becomes more difficult to extract these tumor regions from imaging. In this paper, we have proposed
a method to improve the quality of 2D Magnetic Resonance Brain Image (MRI) by neural network
combined with anisotropic filtering as an important pre-processing solution for detecting and
recognition abnormalities in the brain. The main purpose of the paper is to optimize the MRI image
processing solution in denoising, detecting and recognition anomalies with higher accuracy. In this
method, anisotropic filtering is a technique that aims to reduce image noise without losing important
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parts of the image content, usually edges, lines or other details important to the image representation.
The neural network is then used to remove residual noise and enhance the image to distinguish
between normal and abnormal pixels, based on texture features and on statistics, which gives better
performance and higher accuracy than traditional methods. By analyzing and calculating results of
experimentally processed image quality parameters, we will prove that the proposed method is
superior to some traditional methods such as Gaussian filter, filter wiener.

Keywords: Anisotropic filter, convolutional neural network (CNN), denoising image.

1. GIOI THIEU

Cac khdi u ndo anh huéng xau dén con
ngudi, N6 ¢o thé lam gian doan chic ning
ctia ndo va nguy hiém dén tinh mang.

Khéi u nao

87 \{,'
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Hinh 1. Khéi u ndo
Viéc xac dinh bat thuong nhu khdi u ndo
c6 thé duoc thuc hién thong qua hinh anh
MRI.

Hinh 2. Chup cgng hwéng tir MRI
Céc k¥ thuat chan doan hién tai duoc thuc
hién bang cac phuong phap thong thudng
dua trén kinh nghiém cta con nguoi va
diéu nay lam tiang kha ning phat hién sai
khi xac dinh khéi u ndo. Ngay nay, k¥ thuat
xt ly hinh anh dwoc st dung dé do tim va
xéc dinh khéi u ndo. Cac phuong phap xir
ly hinh anh chuyén déi hinh anh thanh ky
thuat s va thuc hién céc thao tac phan tich
trén chiing, dé c6 duoc hinh anh tét hon va

chinh xac hon. Bai bao nay sé tap trung vao
viéc nang cao chat luwong anh MRI phuc vu
cho viéc xac dinh bat thuong nhu khdi u
ndo bang ky thuat xu ly hinh anh.

B6 cuc cua bai bao nhu sau: Phan 1 gidi
thiéu tong quan vé hinh anh MRI va khéi u
ndo, so lugc vé khir nhidu va ting cudng
anh. Phan 2 dé cap cac cong trinh nghién
ctru lién quan trong ndi dung nghién cuu
cuia bai b4o. Phan 3 tac gia dé xuat mé hinh
nghién ctu s dung loc khuéch tan di
huéng va mang no-ron. Phan 4 xay dung
md hinh thuc nghiém danh gia phuong
phap d& xuat. Phan 5 két luan vé hiéu qua
cuia phuong phap dé xuat va déng gop cua
nghién cuu.

2. CAC CONG TRINH NGHIEN CUU
LIEN QUAN

2.1. Loc khuéch tan di hwéng

Perona va Malik dé xuat mot phuong phap
khuéch tan phi tuyén dé khic phuc cac van
dé cuc bo va lam mo cua loc khuéch tan
tuyén tinh. Ho ap dung mét qua trinh
khong doéng nhat lam giam khuéch tan &
nhitng vi tri ¢o tinh hop ly I6n hon cac
bién. Tinh hop Iy nay dugc do bang |Vu|?
. Cac bo loc Perona-Malik dura trén phuong
trinh:

0cu = div(g(IVul)Vw) (1),
Va né sir dung cac tinh chat khuéch tan
nhu:
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2\ —
960 =1mm >0
boi vai khuéch tan (2) suy ra ham thong
luong @(s) := sg(s?) théa man @'(s) =
0 cho |s| <A, va @'(s) < 0 cho |s| > A. khi
d6 (1) c6 thé dugc viét lai nhu sau

oiu = d)’(ux)uaqx (3)
Trong truong hop hai chiéu, (3) dugc thay
thé boi [14]

du = @' (Vu)uy,, + g(quz)uff 4)
Trong do6 toa d6 & va n biéu thi hudng
vuodng goc va song song véi Vu tuong ung.

Chung ta thay rang hoat dong khuéch tan
thuan nghich khéng chi gisi han khuéch
tan dac biét (2) ma con xuat hién trong tat
ca cac khuéch tan g(s?) lam suy giam
nhanh chong gay ra cac ham théng lugng
khong don diéu @(s) = sg(s?). Viéc lam
giam nhanh chéng cac khuéch tan duoc
hudng tdi mot cach 1o rang trong phuong
phap Perona-Malik khi né cho két qua
mong muén vé viéc lam ma cac dao dong
nho va lam nét cac bién. Do vay, no la ly
do chinh cho cac két qua an twong mot
cach rd rang cua ky thuat khéi phuc nay
[1].

2.2. Mang no-ron tich chap (CNN)
Mang no-ron tich chap (CNN) la mét kién
tric Iy cam htng tir mang no-ron nhan tao
chiét xuat cac tinh nang hinh anh véi do
phtcc tap hodc ciu trac ngay cang ting
bang cach xen k& cac bo loc tich chap va
téng hop trén dau vao duoc trién khai dudi
dang céc I6p mang no-ron tuong tng. Cac
trinh xt 1y tich chap c6 thé dugc lay mau
ngau nhién tir cac dau vao (duoc in dau),
do con nguoi thiét ké hodc dugc thiét lap
ngau nhién va duoc it tia bang cach ting
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cudng trong qué trinh huan luyén mé hinh.
PAu ra cua kién trdc CNN hoic 1a vector
cudi cuing cua cac d6i twong duoc phat hién
hoic kién tric s& bao gom viéc xir ly vector
dic trung va tao ra phan loai cudi cung
thong qua maot 16p duoc két ndi day du [2].
Uu diém chinh ciia CNN la kha ning tong
quét hda va tim hiéu trén tap hop tinh nang
I6n, su bat bién cua chiing dbi vai céc tinh
ning nhiéu, dic tinh chung cuaa xir Iy hinh
anh y té sinh hoc va kha ning suy ra cac
tinh ning can thiét & phan loai. Hiéu suat
vuot troi cia CNN so véi cac kién trac
truyén théng (NN, SIFT, v.v.) chu yéu
dugc cho 1a do kha ning tich tu dé nhan ra
tinh bat bién cua d6i twong mac di co
nhitng thay d6i nho vé vi tri, tan s nhidu
hodc xoay. Han ché cua cac kién truc dua
trén CNN Ia viéc ching phu thudc vao sé
luong 16n cac hinh anh huan luyén can
thiét dé ty dong cat bo cac bo loc chap
duoc tao ngau nhién (hat nhan), cac tai
nguyén tinh toan can thiét dé trién khai va
huan luyén mé hinh, va su thiéu minh bach
vé kién thirc coa phan cudi cing ngudi
mau. Viéc phan loai hinh anh dua trén cac
tinh nang duoc trich xuét bang cac bo loc
da hoc, nhung riéng cac bd loc s¢ khong
giai thich bo ma ta hinh anh, cau tric hoic
dic diém nao da duoc bo phan loai phan
biét cudi cung sir dung. Viéc ap dung lai
cac hat nhan da hoc trén hinh anh dau vao
c6 thé 1a mot hinh dung hitu ich vé nhiing
kich hoat bo loc trong hinh anh & méi budc
tich chap caa CNN.

2.3. Ky thuat MRI

Chup cong huong tr (MRI) l1a phuong
phap chin doan hinh anh st dung nam
cham manh, séng vo tuyén va may tinh dé
tao ra hinh anh chi tiét bén trong co thé con
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ngudi. Khong gidng nhu chup X-quang va
CT, MRI khong str dung burc xa.

2.4. B0 loc Gaussian (Gaussian filter)
Loc Gaussian da dugc nghién ctru chuyén
sau trong xtur ly hinh anh va thi giac may
tinh. Bo loc Gaussian 1a mét bo loc tuyén
tinh. N6 thuong duoc sir dung dé lam mo
hinh anh hogc giam nhiéu. N6 1a mot bo
loc c6 dap tng xung la mot ham Gaussian
(hodc mot gia tri gan dang véi nd, vi mot
phan hoi Gaussian thuc sy la khéng thé
thuc hién dugc vé mat vat Iy).

2.5. B0 loc trung vi (Median filter)

B6 loc trung vi 1a mot ki thuat loc ky thuat
s6 phi tuyén tinh, thuong dung dé khir
nhidu. Y tuong chinh caa bo loc trung vi 1a
chay qua muc nhap tin hiéu theo muc nhap,
thay thé mdi myc nhap bang trung binh cua
cac muc nhap lan can.

2.6. B0 loc wiener (Wiener filter)

Bo6 loc Wiener 1a bo loc tuyén tinh téi uu
do Norbert Wiener dé xuit vao nam 1942.
NG tim kiém bo loc bét bién thoi gian tuyén
tinh c6 dau ra cang gan tin hiéu ban dau
cang tt. Noi cach khac, muc tiéu 1a giam
thiéu sai s6 binh phuong trung binh (MSE)
giita tin hiéu khdng nhiéu duy kién va tin
hiéu dau ra thuc té. Bo loc Wiener gia dinh
rang dau vao la tong cua cac tin hiéu va
nhiéu c6 gia tri, ca hai déu la cac qué trinh
tinh tong quat va cac dic diém thong ké
bac hai cua chung da duoc biét dén. Do do,
no khong thich tmg va luén duoc thuc hién
trong mién tan sé.

3. PHUONG PHAP PE XUAT KHU
NHIEU VA TANG CUONG ANH
DUNG MANG NO-RON KET HQP
LQC KHUECH TAN DI HUONG
Trong phan nay, dau tién tac gia mo ta kién
tric md hinh dugc dé xuit va sau do dé

xuat don vi khir nhidu va tang cudng anh
str dung mang no-ron két hop loc khuéch
tan di huéng (goi tit 1a ADF-DnCNN), d6
la cét 18i cua phuong phap dugc dé xuat.
Cudi cung, s& ap dung ky thuat hinh théi
hoc dé nhan dién bat thuong trén anh da xur
ly.

3.1. Kién trdc mang dé xuit

Céac khéi u ndo da dién co thé dugc chia
thanh hai loai phé bién tiy thuoc vao khéi
u bat dau, nguyén mau mé rong cua ching
va d6 &c tinh. Céac khdi u ndo nguyén phat
la cac khéi u bit dau hinh thanh cac té bao
trong ndo hoic bat dau 16p vé boc caa néo.
Trong bai bdo nay, sé ap dung cac dong
khtr nhiéu, loai bo nhiu nén, ting cuong
anh dé phan 1ap ving bat thuong (khéi u)
khoi anh MRI ban dau.

Kich thuac cua b loc phic hop dugce dat
thanh 3 x 3 va tit ca c4c I6p tong hop sé bi
x6a. Do d6, truong tiép nhan caa DNCNN
codosauladnén (2d+1) (2d +1).

DPéi véi nhiéu Gaussian véi mot mic do
nhiéu nhat dinh, kich thudc truong tiép
nhan cua DnCNN duoc dat thanh 35 x 35
V6i do sau twong tmg 1a 17. DI vai cac tac
vu khtr nhiéu hinh anh chung khac, truong
tiép nhan 16n hon dwgc chap nhan bang
cach dat do sau la 20.

Cong thic hoc phan du dugc sir dung dé
huan luyén anh xa du:

x=yR (y). Do d6, R (y) duoc hoc.

Cu thé, c6 3 loai 16p.

(i) Conv + ReLU : Béi vai I6p dau tién, 64
bo loc ¢o kich thudc 3 x 3 x ¢ duwoc sur dung
dé tao 64 ban d6 d6i twong. ¢ = 1 cho anh
xam va ¢ = 3 cho anh mau.

(ii) Conv + BN + ReLU : déi véi lép 2 dén
(D-1), 64 bo loc ¢o6 kich thudc 3 x 3 x 64
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duoc str dung va chuan héa hang loat dwgc
thém vao gitra tich chap va ReLU.

(iii) Chuyén dbi : d6i véi lop cubi cung, ¢
bo loc ¢6 kich thude 3 x 3 x 64 duoc su
dung dé tai tao lai dau ra [4].

Chién lugc dém sb khong don gian dugc
st dung truéc phép tich chap khong dan
dén bt ky tao tac ranh giGi nao.
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Bing cach két hop tich hop véi RelLU,
DNCNN cd thé dan dan tach ciu tric hinh
anh khoi quan sat nhiéu thdng qua cac 16p
an. DnCNN duoc huan luyén theo kiéu dau
CUOI.

_——————

Conv

Anh khér nhiéu

Hinh 3. Kién tric mang dé xuat DNCNN két hep loc khuéch tan di huéng

3.2. Md hinh hoat déng huan luyén
mang no-ron khir nhiéu

Hoat dong cua mo hinh dé xuéat s& duoc
tién hanh theo mo ta trong qua trinh dudi
day:

- Tao mot ImageDatastore dbi tuong luu
trit hinh anh ban dau.

- Tao mot denoisinglmageDatastore ddi
tuong tao ra dir liéu huin luyén nhiéu tur
cac hinh anh ban dau. Bé xac dinh pham vi
ctia do léch chuan cua nhiéu, hay dit thuc
tinh mirc do nhiéu. St dung gia tri mic
dinh cua PatchSize (50) va
ChannelFormat ('grayscale') dé kich thudc
cua dir liéu huan luyén khép voi kich thude
dau vao cua mang.

- Lay cac l6p bién tinh duoc x4c dinh trude
bang céach str dung ham dnCNNLayers.

- Xac dinh céc tiy chon huan luyén bang
chirc nang .trainingOptions

- Huan luyén mang, chi dinh kho dit liéu
hinh anh dang giam gia tri lam nguén dir
liu cho (Hop cong cu hoc sau). Péi voi
mdi lan l3p lai cua qué trinh huan luyén,
kho dix liéu hinh anh giam gia tri tao ra mot
batch nho dit liéu huin luyén bang cach cat
ngau nhién cac hinh anh ban dau tir tép, sau
d6 thém nhiéu khong duoc tao ngau nhién
vao mdi patch hinh anh. D6 léch chuan cua
nhiéu thém vao la duy nhat cho mdi patch
hinh anh va c6 gié tri trong pham vi dugc
chi dinh bai thudc tinh cua kho dix liéu hinh
anh.trainNetworklmageDatastoreGaussia
nNoiseLevel

Sau khi d& huan luyén mang, chuyén mang
va hinh anh di loc khuéch tan di hudng
sang denoiselmage [3], [5].
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Bo tao

dir liéu dao tao cac Iwa chon dao tao
Kho dir liéu anh Cac lwa chon dao tao

Xac dinh

LAiv cac 1ép khir nhiéu

xac dinh truedée
Cac 16p DnCNN

l

Pao tao mang khir nhiéu

Mang dao tao

!

Mang khir nhiéu . B
dwoc dao tao Anh khir nhiéu

Loc kKhuéch tan

(e |

di hwéong

i nhiéu

Hinh 4. M6 hinh hoat ddng mang no-ron khir nhiéu

4. THUC NGHIEM VA PANH GIA
KET QUA

Phan nay sé thuc hién cac budc thuc
nghiém va phan tich két qua tham s6 xu ly
anh tir phuong phap dé xuét.

4.1. Tién trinh tién hanh thwc nghiém
Giai thich chi tiét tién trinh thyc nghiém
ctia phuong phap dé xuit s& qua cac budc
nhu sau:

B1: Tai anh MRI dau vao, tién xur ly va
thém nhiéu (str dung 3 loai nhiu dé danh
gia bao géom: nhidu gaussian, nhiéu salt &
pepper, nhiéu speckle).

B2: Thuc hién loc khuéch tan di hudng.
B3: Thuc hién khir nhiéu trén hinh anh dau
vao stir dung mang no-ron DNCNN da dugc
huan luyén.

B4: Panh gia truc quan céc hinh anh duoc
khoi phuc bang mang dé xuat va céc
phuong phap hién co.

B5: Panh gia chat lugng cua hinh anh khoi
phuc bang cach dinh luong d6 twong tu cua
hinh anh véi hinh anh tham chiéu qua cac
tham s6 tinh toan chit lwong anh RMSE,
PSNR, Entropi, SC, NIQE, SSIM. Cubi
cuing, thuc hién danh gia hiéu suat vé thoi
gian thyc thi giita cac phuong phap. Két

thuc budc nay s& xuit cac gia tri tham sé
danh gia ra Excel file.

B6: Ap dung k¥ thuat hinh thai hoc dé nhan
dién, phan 1ap ving bt thuong, va thé hién
bang dudng bién khoanh ving.

Tii danh MRI

Thém nhiéu
(Gaussian/salt & pepper/speckle )

] Ap dung cic bj lge
Loc khuéch tén di hudéng/Loc Gaussian/Loc trung vi/Loc wiener

Khir nhiéu sir dyng mang no-ron
(DnCNN)

Ap dung k§ thuit hinh thai hoe
(Do bién, phat hién ving bit thudmg)

Két thic xir Iy

| Phén Igp/trich xuéit viing bét thwing

Hinh 5. So d6 thujt toan ciia phuong
phap de xuat
4.2. Céc tham s6 tinh toan va phan tich
chat lwgng ting cuwong anh
Tinh toan Entropi:

H==>"p, log(p,) ®)

trong d6 K 13 s6 lwong c4c muc xam va pk
la xac suat dugc két hop vai mirc xam k.
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Tinh todn RMSE:

[RG, i) FG, )]
RMSE =

Trong d6 i va j biéu thi vi tri khéng gian
cua pixel trong khi M va N 1a kich thude
cua anh.

Tinh todn PSNR:

(-
PSNR =10l0Q,,| ~————

MSE
(7)
MSE — ii [1d, J) F(I i

I(i,j) : anh géc, F(i,j) : anh hop nhét (fused
image)

MXxN: kich thudc anh |

Tinh toan SC:

IO}
SC =

f(i,j) : anh gdc, £°(i,j) : anh hop nhat (fused
image)

MXxN: kich thudc anh f

Tinh toan NIQE:

NIQE do khoang cach gitra cac tinh nang
dua trén NSS duoc tinh toan tir hinh anh A
dén cac tinh nang thu dugc tr co so dir ligu
hinh anh dwoc str dung dé huan luyén mod
hinh. Céc tinh ndng dugc mo hinh héa nhu
cac ban phan phdi Gaussian da chiéu.
Tinh toan SSIM:

(8)

Mz
MZ._
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SSIM(x, ) = [1(x, »)]1* - [e(x, 1P
[sCe, MIY (9)
trong do,
2Ulty + C
I(x,y) = #
px tuy + Gy
20,0, + C,
O =G
_ O'xy + C3
stey) = 050y + C3

trong d6 ux,y, 6x, Gyva oxyla trung
binh cuc bg, do léch chuan va hiép phuong
sai cho hinh anhx,y . Néua=p=y=1,
va C 3 = C 2 /2 (lwa chon mac dinh cua Cs)
su don gian hoa chi sé dé:
(2pxty+C1)(2050y+C3) ( )
(HE+U3+C1) (05 +05+C2)

4.3. Két qua thwc nghiém

Hop cong cu ho tro mot loat cac hoat dong
xu ly hinh anh, bao gom:

- Céc phép toan hinh hoc

- Loc tuyén tinh va thiét ké bo loc

- Bién ddi

- Phén tich va nang cao hinh anh

- Hoat dong hinh anh nhi phéan

- Céc toan tir vung.

Matlab str dung trong thuc nghiém la phién
ban R2021a.

Co so dit liéu anh MRI st dung cho thuc
nghiém tu [6].

Panh gia truc quan hinh anh dwgc ting
cwdng va mat dé pho ning lugng caa nd
(véi nhiéu gaussian).

SSIM(x,y) =
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Hinh 6. Panh gia truc quan anh dwgc xir Iy va mat dé phé ning lwong cia né

Tt hinh 6, Chlng ta c6 thé thay rang két
qua truc quan theo phuong phap cua ching
t6i thé hién chat luong hinh anh tét nhat.
Anh khéi phuc voi phuong phap dé xuat
cho d6 nhay sang t6t hon va kha ning quan
sat rd rang hon cac chi tiét anh.

Déi voi mat do phd ning lwong, anh chat
luong thap s& cho mot mat do nang lugng

quang phd thip hon. Do dé, tir cac két qua
PSD trén, dé dang thay rang phuong phap
dé xuét cho chat lugng xir ly tot nhat boi vi
PSD cang I6n cho thiy két qua tang cuong
anh cang tét.

Panh gia dinh lwong qua cac tham sé
tinh toan chét lweng anh véi anh hwéng
ciia cac loai nhiéu.

Bing 1. Panh gia dinh lwong chit lwrgng anh dwec ting cwong véi nhiéu gaussian

Gaussian

- RMSE PSNR Entropi SC NIQE  SSIM
Gaussian Filter 0.03776 76.59067 6.40491 0.99882 5.21588 0.57067
Wiener Filter ~ 0.03874 76.36761 6.37984 0.98485 5.53718 0.49912
Median Filter ~ 0.03827 76.47370 6.20664 0.98650 4.32114 0.52988
ADF-DNnCNN 0.03139 78.19469 5.98480 0.99095 2.67601 0.61388

Bing 2. Panh gia dinh lwong chit lwgng anh dwoc ting cwdong véi nhiéu

salt&pepper
Salt Pepper RMSE PSNR  Entropi SC NIQE SSIM
Gaussian Filter 0.04230 75.60310 6.27288 0.95428 8.05836 0.61434
Wiener Filter ~ 0.07926 70.14944 559751 0.88954 10.58198 0.50251
Median Filter ~ 0.11224 67.12780 5.08587 0.82881 9.50662 0.56386
ADF-DNnCNN 0.04005 76.07782 6.45430 0.95918 6.69500 0.64018
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Bang 3. Panh gia dinh lweng chit lwong anh dwoc ting cwong véi nhiéu speckle

Speckle noise  RMSE  PSNR  Entropi SC NIQE SSIM
Gaussian Filter 0.02426 80.43217 5.08794 1.01769 4.44737 0.92508
Wiener Filter ~ 0.02939 78.76537 5.11678 0.99556 6.25193 0.86612
Median Filter ~ 0.03211 77.99703 5.11610 1.00513 4.71871 0.77638
ADF-DNnCNN 0.01795 83.05162 5.15317 1.00223 4.11931 0.93567

Bang 1, bang 2, va bang 3 cho két qua tinh
toan dinh luong chat luong anh MRI dugc
tang cuong voi mau xanh chi ra mac hiéu
suat tot nhat va mau do chi ra muac hiéu
suét tét thi hai.

Chuing ta c6 thé thay rang phuong phap dé
Xuat ludn c6 s6 lugng tham sb danh gia véi
muc hiéu suét tdt nhat chiém wu thé trén ca
3 loai nhiéu (nhiéu gaussian la 4/6, nhiéu
salt&pepper la 5/6, nhiéu speckle 1a 4/6).
Diéu nay chirng minh rang phuong phap dé
xuat cho hiéu qua rat tdt, 6 chinh xéc cao.
Buéc cubi cing trong mo hinh dé xuat,
ching ta tién hanh nhan dién, trich xuit va
biéu dién ving bat thuong trén anh MRI.

- Ap dung hinh théi hoc phan lap ving bét
thuong va danh diu, tinh toan do léch
chuan theo cac pixel va khoanh ving.

d Deviation

Standar

20 40

60 a0
Region Label Number

Hinh 7. Ap dung hinh thai hoc

- Tién hanh thém biéu dién hién thi nhan
dién cho ving bat thuong (ving khoanh
do).

Hinh 8. Hién thi nhan dién bat thwong
5. KET LUAN

Theo nghién ciu cia bai bdo co thé két
luan (tir cac két qua thuc nghiém va danh
gid) ring mang duoc dé xuat thyc hién rat
t6t tac vu khar nhidu, ting cuong anh va
nhan dién vung bét thuong trén anh MRI.
Mang c6 d6 sau phi hop dé hoc cac dang
nhiéu tir chinh dir liéu. Thuc hién tac vu
khtr nhiéu ma khong c6 thong tin trudc vé
nhidu yéu cau hoc nhiéu tir hinh anh. Do
d6, mang dé xuit co thé thich ung tdt voi
cac loai nhidu dé thyc thi tac vu tét hon.
Hon nita, hiéu xuat cia mang day haa hen
va do chinh xac cao, n6 cho thay co hoi tét
dé tré thanh mot giai phap cai thién hinh
anh trong cac linh vuc xu ly anh y té.
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