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LOI CAM DOAN

T6i xin cam doan day 1a cong trinh nghién ciru cua riéng ti. Cac so liu, két qua
néu trong Luan vén 1a trung thuc va chua ting duoc ai cdng b trong bat ky cong
trinh nao khac.

To6i xin cam doan réng moi sy giup do cho viéc thyc hién Luan van nay
d3 duoc cam on va cac thong tin trich dan trong Lu4n vin di dwoc chi rd ngudn
géc.

Hoc vién thuc hién Luén van

HUYNH CONG CHUONG



LOT CAM ON

Trong sudt khoang thoi gian ching em hoc tap va hoan thanh luan van tai truong
Pai hoc Cong Nghé Thanh Phé H6 Chi Minh, chiing em di dwoc cac thay, cd truc tiép
giang day va cac thay cd thudc phong sau dai hoc gitp d&, huéng dan rat tan tinh.
Chung em xin duoc bay to 1ong biét on sau séc.

Véi tat ca tim 10ng em xin duge cam on Thay Nguyén Thanh Binh, huéng dan va
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dé huéng dan phuong phap nghién ciru, hudng nghién ciru va co sé dit liéu vé hinh anh
trong luan van.

Em xin gui 101 cam on t6i thiy V& Binh Bay va khoa Cong Nghé Théng Tin truong
Pai hoc Cong Nghé, da tao diéu kién tét nhat gitip cho chiing em hoan thanh khoa hoc.

Cubi cling em xin cam on céc ban trong 16p 14SCT21 va gia dinh d4 bén canh, dong
vién va gitp d& em trong thoi gian qua.
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TOM TAT

Trong linh vuc y té, chuan doan bang hinh anh déng vai tro quan trong. Anh y khoa
thudng bi mo, nhidu.Dé giup bac si chuan doan tét hon, chling ta can xu ly cai thién
anh, 1am 3 cac duong bién cac khéi u bén trong anh MRI.

Trong luan van, t6i d& xuat mot phuong phap phan doan anh MRI dua trén sir
dung phuong phap Region growing,level set két hop véi snake dé lam rd duong
bién cua cua ddi twong. Ching ta dung thang do Jaccard Index (J.I), True Positive
Rate (TPR) va True Negative Rate (TNR) dé danh gia hiéu qua cua phuong phap dé

XUAt.



v

ABSTRACT

In the health field, the diagnosis image is important. Medical images are often
blurry, noisy. To help doctors better diagnose, we need to improve medical images,
clarifying the boundaries of tumors inside the MRI.

In this thesis, | proposed a method for MRI image segmentation by combined
Growing Region, level set with snaketo clarify the boundaries of the object in MRI
image. We use a scale Jaccard Index (J.I), True Positive Rate (TPR) and True

Negative Rate (TNR) to evaluate the effectiveness of the proposed method.
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CHUONG 1: GIOI THIEU

1.1GI101 THIEU PE TAI:

Ngay nay hinh anh da chi phdi trong viéc trao doi thong tin rat nhidu. Mot bic
anh bi chi phdi boi rat nhiéu yéu té nhu mau sic, do bong, moi truong, do séng,
...V vay mét bac anh khdng bao gio mang day du thong tin. Dé viéc trao di théng
tin bang hinh anh duogc t6t thi linh vuc xir Iy anh (Image Processing) can dugc
nghién ctru va phat trién. Mot trong nhitng bai toan cua xu ly anh 1a: 1am rd céc
duong bién anh, cai thién chét luong anh ma dién hinh 13 phan doan anh, ...

Trong linh vyuc y té, ngoai tay nghé cua béc si thi viéc chuan doan bang hinh anh
cling rat quan trong. Anh y khoa y thudng bi mo, nhidu. Bé giup Béac Si chan
doan tot hon, anh y khoa can duoc xi ly, cai thién anh, lam rd cac duong bién.
Viéc 1am nay gidp cho Bac Si phat hién nhitng vi tri va hinh dang caa cac khéi u
bén trong anh MRI. Dac biét, khi khéi u c6 kich thuéc nho va cé hinh dang bt
thuong.

Xuét phét tir  nghia trén, trong luan vén, ti xin trinh bay phuong phap phan
doan trong anh MRI (magnetic resonance imaging). C6 rat nhiéu nguyén nhan
gay ra mo nhiéu cho anh y khoa, vi du nhu do sy thay doi do nhay cua dau do,
do su bién d6i cua méi trudng, do sai s6 luong tir hda hay sai s truyén..... Chinh
vi vay, phan doan anh y khoa mot viéc 1am khé, nhiéu thuat giai dé giai quyét
van dé nay. Tuy nhién, hau hét nhiing thuat giai dé rat phac tap trong mién phan
doan dya trén mién giam tap nhiéu. Do d6, van dé cap bach hién nay dit ra cho
nhitng nguoi lam cong tac xu ly anh la lam sao nghién ctu phuong phap xu ly
nhitng anh y khoa sao phan doan chinh xé4c cac d6i twong trong anh y khoa la
viéc 1am hét suc can thiét duoc dat ra cho ching ta hién nay. D6 ciing chinh 13
nguyén nhéan va dong luc chinh dé thuc hién dé tai nay.
1.2MUC TIEU VA NOI DUNG CUA PE TAI:

Muc tiéu ctaa dé tai 1a d& xuét giai thuat phan doan anh y khoa, cu thé 1a anh
MRI.

Pé dat duoc muc tiéu trén, noi dung dé tai sé thyc hién gom:

- Thu thap va nghién ciru cac tai lidu lién quan dén dé tai.



- Nghién ctu va phan tich wu nhugce diém cac cong trinh nghién ctu trong va
ngoai nudce lién quan dén dé tai.

- P& xuét giai thuat méi cho bai toan phan doan anh y khoa.

- Hién thuc va so sanh két qua véi cac giai thuat khac.
1.3GI101 HAN PE TAl:

Trong dé tai ndy, tac gia chi tap trung vao viéc phan doan anh y khoa MRI.
Cac anh thir nghiém 1a cac tap anh chuan dugc cac nhém nghién cau trén thé
gidi str dung va tap anh do gido vién huéng dan cung cap.
1.APHUONG PHAP NGHIEN CUU:

Phuong phap nghién ctru duoc sir dung: dinh tinh va dinh lugng.

+ Pinh tinh: y kién danh gia cua cac chuyén gia trong ca hai linh vuc xu ly
anh vay khoa.

+ Pinh luong: dua trén thong sé Peak signal —to-noise ratio (PSNR), Mean
squared error (MSE) dé danh gia két qua thu dugc.

Str dung cdng cu Matlab dé tién hanh hién thuc giai thuat dé thu két qua.
1.5PONG GOP CUA LUAN VAN VE MAT KHOA HOC VA UNG DUNG:

Dé tai nghién cau duy kién s& dat duoc cac két qua sau:

+ Tai liéu tong hop cé4c cau trac luu trir va cach thtc thé hién cua cac anh y
khoa, dién hinh la véi anh MRI.

+ Xay dyng mot tap cac muc threshold (multilevel thresholding) c6 thé lam
giam tap nhiéu (nhiéu doc lap voi dit liéu anh, nhiéu phu thudc dir liéu anh,
nhidu Gauss, nhidu mudi — tiéu).

+ Xay dung mot phuong phap mai dé phan doan anh MRI dua trén céc giai
thuat da co va so sach két qua vai cac giai thuat hién co.
1.6CAU TRUC LUAN VAN:

Luan van nay dugc chia thanh nam chuong c6 c4u trac nhu sau:

Chuong 1: Giéi thiéu. Trong chuong nay, tdi trinh bay gigi thiéu vé dé tai,
muc tiéu, noi dung va giéi han dé tai ciing duoc dé cap trong chuong nay.

Chuong 2: Co sé ly thuyét va cac nghién ctu lién quan. Trong chuong nay,

t6i trinh bay vé ly thuyét xtr Iy anh ciing nhu cac nghién ctu lién quan dén dé tai.



Chuong 3: Phuong phap dé xuét. Trong chuong nay, t6i s& dé Xuit phuong
phap phan doan anh MRI.

Chuong 4: Thuc nghiém va két qua dat duoc. Trong chuong nay, toi s€ hién
thue phuong phap dé xuéat va két qua dat duoc khi hién thuc phuong phap dé
XUAt.

Chuong 5: Két luan. Trong chuong ndy, toi s& téng két lai cac cong viéc da

lam ciing nhu wu nhuoc diém cua phuong phap dé xuét.



CHUONG 2: COSO LY THUYET VA CAC NGHIEN CUU
LIEN QUAN
2.1 PINH DANG ANH Y KHOA

Anh y khoa I anh thu duoc tir cac thiét bi chup y té (X-Quang,CT, MR, ...).
Anh y khoa chira nhiéu thong tin hon so véi anh thuong (anh phong canh, anh
ngudi, vat, ...). Vi anh y khoa 1a sy tong hop ctia nhiéu hinh anh lai tao thanh
mot anh duy nhat. Anh y khoa véi cac kich thuéc anh duoc cung cép tir cac bénh
vién tai thanh phd H6 Chi Minh da phan 1 céc anh vudng, kich c& da dang tur
256x256, 512x512, 1024x1024, ... va la anh xam.

Digital Imaging and Communications in Medicine (DICOM) 14 tiéu chuan luu
trix, truyén-nhan anh trong y té, tiéu chuan nay ciing bao gém dinh nghia cau triic
thong tin dwgc luu trong file anh y té. CAu trdc tap tin DICOM chtra nhiing
thong tin:

» Thong tin bénh nhan.

= Thong tin vé 1an kham cta anh.

» Thoi gian chup.

= Thong tin vé thiét bi y khoa tao ra anh.
» Anh cta bénh nhan.

X-ray Computed Topography (x-ray CT) la cong ngh¢ sir dung tia X duoc Xt
ly bang may tinh dé thu nhan hinh cat I6p caa nhitng khu vuc dic biét trén doi
tugng, cho phép ngudi ding c6 thé quan sat bén trong co thé ma khdng can phai
phau thuat. Qua trinh xir ly hinh anh sb s& tai tao anh ba chiéu tir mot chudi
nhiéu anh X quang 2 chiéu dugc chup xoay quanh maot truc.

Dang thtrc anh vi tinh cit I6p don - computed tomography (con goi 1a CT)
thuong duoc su dung hon x-ray CT, mac du con co cac dang thirc khac (nhu la
positron emission tomography [PET] and single-photon emission computed
tomography [SPECT]). CT san sinh mot khéi luong dit liéu c6 thé duoc diéu
khién dé minh hoa nhitng cau triic khac nhau cia co thé nguoi dua trén kha ning
ngin chan tia X cua co thé. Mac du, hinh anh sinh ra dugc nam trén truc hoac

mat phiang ngang, vudng goc véi chiéu dai co thé ngudi, nhung véi mot may



quét hién dai s& cho phép luong dir lidu nay tai dinh dang trén nhiéu mat phang
khac nhau, tham chi cé thé biéu dién dang 3 chiéu cua cau trc.
2.2 KHU MO NHIEU TRONG ANH Y KHOA

Viéc khir mo, nhiéu va phan doan anh thuong dua trén co ché sir dung céc
ngudng loc. Ngudng loc dwa trén gié tri cia cac diém anh dé hién thi két qua:

+ Néu gia trj tai diém anh d6 16n hon hay bang gia tri ngudng loc thi s& duoc
nhan gié tri hién thi.

+ Nguoc lai néu diém anh nhé hon gia tri ngudng loc thi sé khong dugc nhan
gi tri hién thi.

Duya trén dic trung d6 ciia anh y khoa, néu chung ta tién hanh khir nhidu, mo
hay phan doan anh ma st dung cac ngudng loc cao s& 1am cho anh két qua bi
mét di thong tin. Pac biét dbi voi linh vuc y té, néu hinh anh bi mat di thong tin
s& 1am anh hudng dén két qua chan doan va diéu tri ciia cac chuyén gia y té.

Chinh vi ddc trung chira nhiéu thdng tin caa anh y khoa, nén viéc khar mo
nhiu va phan doan anh s& gap nhiéu khé khan:

+ Gia tri ngudng loc phai pht hop dé tranh viéc 1am mat di thong tin ciia anh.

+ Gia tri ngudng loc cho két qua tot voi anh thuong thi chua han da dat duoc
két qua tot v6i anh y khoa. Nhung néu gia tri ngudng loc cho két qua tét voi anh
y khoa thi kha ning cao sé& thu dugc két qua tot voi anh thudng (vi anh thuong
vbn it thong tin hon anh y khoa).
2.3CAC NGHIEN CUU LIEN QUAN
2.3.1 Trong nudc

Hién nay, ¢ Viét Nam c6 it céng trinh nghién ctu lién quan dén xir ly anh y
khoa. Hau hét cac thiét bi y té ¢ Viét Nam déu mua tir nuc ngoai. Cac phan
mém xir Iy anh y khoa duoc c4c nha san xuat thiét bi y té cua nudc ngoai tich
hop vao phan ctng. Pay 1a mot trong nhitng nguyén nhan dan dén gia thanh thiét
bi chup anh trong y khoa cao. Trong nudc ¢6 it nhdm nghién ctu lién quan dén
van dé ndy dan dén két qua bi han ché. Theo chiing t6i, nguyén nhan chinh Ia do

ngudn nhan luc han ché, co s¢ vat chat thiéu, va do kho cua bai toan cao. Mt



khac, & Viét Nam, viéc nghién ciu phét trién xir Iy anh chua dugc quan tam
dung muc. Dy ciing 1a mot tré ngai cho viéc phat trién phan mém xur Iy anh
trong cong nghiép Viét Nam ciing nhu trong linh vuc y khoa.
2.3.2 Ngoai nudécC

Trong thoi gian qua, su két hop gitta cong nghé thong tin va y khoa phuc vu
chan doan bénh duoc phét trién va nhanh chéng tré thanh mii nhon nghién cau
trong linh vuc xi ly tin hiéu. O nuéc ngoai, nghién ciu phat trién cac cong cu
loc nhidu, giam nhidu, phat hién va tach khéi u théng qua cac anh MRI
(magnetic resonance image), CT (computer tomography),.. da dugc nghién ctu
tr nhidu nim nay va da dat dugc nhiéu thanh tuu. Gan day, Kailash [1] da dé
Xuat mot phuong phap phan doan dé do tim khéi u trong anh MRI. Phuong phap
nay da két hop céc phuong phap phan cum va céc giai thuat phan doan lai véi
nhau nham cho ra két qua t6t hon. Gopal [2] dd két hop céc thuat toan phan cum
dé xay dung mot hé théng thdng minh cé thé chan doan khdi u ndo thdng qua anh
MRI. Jichuan [3] dd d& xuat mot thuat toan toan phan doan ngudng cuc bo voi
c4c thong tin hinh anh to cai thién chat luong. Phuong phap nay rat hitu dung
trong trudng hop c6 nhiéu dbi tugng c6 hinh dang gidng nhau ton tai trong anh.
Bai vi hau hét cac giai thuat ngudng cuc bo thudong dung gia tri do nhay dé phan
tich. Halder [4] da st dung K-means va phuong phap gan nhin ddi tuong dé do
tim khdi u trong anh MRI. Nhung d6 chinh xé&c cia dé& xuét nay phu thugc vao
két qua cta phuong phap K-means.Koley [5] da sir dung ky thuat Region-
growing dé xac dinh cac ving bi bénh trong anh MRI va sau d6 thuat toan do tim
duong vién dugc ap dung dé tao ra dudng vién chinh xéac cua cac ving. Rohini[6]
doan anh dé do tim khdi u trong ndo nguoi qua anh MRI. Phuong phap nay da
thanh céng trong viéc do tim dugc khdi u nhung két qua cudi cung con phu
thudc vao két qua trung gian (két qua cua giai thuat K-means) hon nita phuong
phap nay ciing chua dua ra do chinh xéac cu thé. Dosi [7] d4 thao luan vé mot sd
phuong phap phan doan anh dé do tim khéi u trong ndo théng qua anh MRI, cu
thé nhu sau:

+Phuong phép Thresholding dung ngudng dé phan cum céc diém anh, két qua
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s& cho ra 2 cum: cum gdm cac diém anh c6 gié tri nhé hon ngudng va cum cé
gia trj 16n hon ngudng. Do d6, phuong phéap nay khdng thé ap dung cho anh da
kénh vi chiing bo qua cac té bao hinh thanh nén khéi u.

+Phuong phap Region growing c6 thé &p dung dé phan doan anh y khoa. N6
c6 thé dung dé phan doan 14 lach, tach bé mit ndo va anh tim. Han ché cua
phuong phap nay la yéu cau ngudi ding chon “seekpoint”, hiéu qua cua viéc
chon nay phu thudc vao ky ning cia ngudi dung rat nhiéu.

+Phuong phap MeanShift chi dugc sir dung cho viéc phan cum dir liéu da
chiéu.

+ Phuong phéap K-Means Clustersing thi don gian va dé sir dung nhung hiéu
qua caa phuong phép nay phu thudc vao ki xao chon k diém 1am trung tam dau
tién.

+ Phuong phap Fuzzy C-means khong cho két qua tét déi véi anh bi nhidu va
thoi gian thuc thi 1au hon K-means. Tuy nhién phuong phép nay lai cho ra két
quéa du doan té bao khi u chinh xac hon, trong khi K-means khong thé dy doan
duogc két qua nay.

EdEdily[8] 44 dé dé xuat mot framework gom 5 budc gom: thu nhan anh, tién
xa ly, do tim canh, diéu chinh histogram va toan tir hinh thai dé do tim, xéac
dinh vi tri khéi u ndo théng qua anh MRI. Tuy nhién, phuong phép nay thuong
xay ra 15i khi anh dau vao khong phai la anh xam. Béi vi toan tir hinh théai hoc
chi ¢ kha ning tao ra khoang cach giira cac d6i twong cd cudng do 16n va nho.

Gopalakrishnan[9] da dé& xuat phuong phap két hop 2 thuat toan K-means va
Fuzzy C-means dé phan doan va do tim khdi u ndo théng qua anh MRI. Phuong
phap nay cho thay ring Fuzzy C-means cho ra két qua tt hon K-means bagi vi
nod co thé tach ra duoc khdi u 4c tinh. Fuzzy C-means c6 kha ning tim ra nhiéu
diém anh bi 16i hon. Do d6, thuat toan nay hitu dung trong viéc tach khdi u ac
tinh va dat ngudng dau ra dé tach cac dic tinh. Tuy nhién, Fuzzy C-means bj
han ché vé d6 nhay, do d6 ddi voi cac khdi u cd d6 nhay cao thi khdng thé do
tim duoc.

Ankita[10] da két hop 2 phuong phap Spatial Kfuzzy va LevelSet @& phan



doan va do tim khdi u ndo thong qua anh MRI. Bé xuét nay c6 thé tach duoc cac
khdi u ndo. Tac gia d két hop 2 phuong phap nay thanh céng va hiéu qua bai vi
két qua cua Spatial Kfuzzy 1a cho ra cac dudng vién xap xi cua cac ving chat
trang, chat xam, dich ty ndo va cac mo bat thuong khac ton tai trong ndo bi
bénh. Tiép theo 1a LevelSet duoc ap dung dé lay dugc chinh x&c duong vién cua
cac vung khac nhau. Phuong phap Binaryzation dugc ap dung dé tinh toan vi tri
cua khéi u trong ndo. Tuy nhién, phuong phap ndy c6 han ché 1a téc do xu ly va
trong mot sé trudng hop, két qua chua chinh xac.

Mohan J [11] d& dé xuat phuwong phap phan doan khéi u ndo trong anh MRI,
nhu ching ta da biét phuong phap phan cum K-means c6 wu diém 1a thuc thi
nhanh nhung lai thiéu chinh xac do phu thudc vao viéc xac dinh sé cum dau
tién (s6 cum khai tao). Pang chi ¥ 1a phuong phap K-means lai la giai thuat
cudi ciing trong chudi day thuat cua phuong phap dé xuat nay.

Ngoai ra, con mot s6 cac nghién ciru cua cac tac gia khac. Tuy nhién, hau hét

cac phuong phap c6 vu nhuge diém riéng.



CHUONG 3: PHUONG PHAP PE XUAT PHAN POAN ANH
3.1 YEU CAU BAI TOAN

Dua trén cac co sd ly thuyét va cac nghién ciu lién quan, bai toan phan doan
anh MRI dit ra cac y&u cau sau:

1. Tim hiéu cac dinh dang anh y khoa, nhit 1a dinh dang anh MRI

2. Tim ngudng thich hop dé phan chia anh thanh cac khu vuc cé chat luong
tbt, hay bi mo nhiéu.

3. Phan doan anh y khoa chira cac ddi tweong can phan doan nhu khéi u,...

4. Tranh mat thdng tin trong anh sau khi phan doan.
3.2 PHUONG PHAP DE XUAT

I
! :
! | 3. Phin
1. Anh Input ! doan thé
=== Scale —_— LQC_‘_ ;:C:‘l-
' Size nhiéu ||
! i

______________________

5. Output 4. Lam

(anh sau = 1o

phdn doan) duong
bién

Hinh 3.1 Cdc phwong phdp dé xuit
3.2.1 Anh Input:
Cac anh mtc xam 8 bits véi kich thudc 512x512. Ching ti sir dung 2 ngudn
anh chinh la:
+ Tap anh duoc st dung 1 tap anh chuan, dugc cac nhém nghién ctu trén thé
gidi str dung va dugc suu tap trén Internet tir cc trang web cung cap dit lidu anh
y khoa.

+ Do gido vién huéng dan cung cap dit liéu thuc té & cac bénh vién.
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3.2.2 Tién xir ly:

Do céc thiét bi chup anh MRI khéc nhau nén cac anh MRI c6 cac kich thuéc
khac nhau. Mic khéc, ching ta giam kich thuéc anh nham giam d6 phuc tap cua
qua trinh xur ly.

Nhu trinh bay bén trén, hau hét cac anh y khoa hién nay déu bi mo nhidu do
cac nguy@n nhan: thiét bi chup anh, ki thuat chup anh, méi trudong chup,... O
buéc ndy, ching toi dung ngudng loc dé giam mo nhiu anh. Dé danh gia chat
lugng hinh anh denoising thi ta s€ dung hai phuong phap do la: Peak signal —to-
noise ratio (PSNR) va Mean squared error (MSE).

e Trung binh ciia binh phwong 16i (Mean Square Error)

Trung binh ctia binh phwong 16i (MSE) la mét phuong phap wéce lugng trung
binh ctia binh phuong ctia mot 16i. N6 phan anh su khac biét giira nhiing gi wéc
luong la nhitng du doan. MSE 1a mét ham xac dinh d6 rui ro, tuong (ng vai gia
tri ky vong ddi véi sy mat mat 13i-binh phuong. Su thay doi ndy xay ra ngau
nhién hozc vi mot vai 1y do chua tinh dén, tir d6 gay ra viéc mat mat thong tin.

MSE phan anh 15i ¢ khia canh két hop ca phuong sai cua cac udc luong va
d6 sai léch cia nd. Pi véi cac udc luong khong co do sai biét 1on, MSE Ia
phuong sai ctia cac ude luong. N6 twong ty nhu do léch chuan, can bac hai caa
MSE mang y nghia cin bac hai ciia trung binh binh phuong 156i cia mot dai
lugng dang xem xét.

Dinh nghia cua MSE :

Goi Y 1a mot vector vé&i n du doan va Y la vector chira gia tri that, khi d6 uéc

lugng 16i cua du doan 14 :

1O,
MSE = ;Z(Yi -1’ (3.1.1)
i=1

Trong do :
— MSE la trung binh cta binh phuong 16i
— nlasb du doan (sd thanh vién cua vector Y)

— Y 1a vector u6c luong (du doan) gia tri luc sau ciia Y
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— Y la vector chura gia tri that, gia tri luc dau

Pay 1a mot khai niém vé sb luong tinh toan dwgc cho bai mot mau cu thé.
Piéu kién dé tinh toan duoc Ia hai tham sb c6 cung kich thudc, sé lwong thanh
vién va chi khac nhau gia tri cia mét hay mot vai thanh vién giira hai tham sé
nay ma thdi. Chinh vi ly do trén, né c6 thé mé rong thanh mot ude luong tong
quat cho mot tham sb chua biét. Ta c6 mot ude luong & twong tng Vi tham sb

chua biét 0, khi d6 MSE cua udc luong @ dugc dinh nghia la :
MSE(9) = E[(2—- 6)"] (3.1.2)

Trong do :

—  MSE(9) 14 uéc luong 18i ciia tham s6 &

—  E Ia trung binh binh phuong 16i

—  @la tham sb chua biét

— 9 la dy doéan cta tham sb 0 truée d6

Trong trudng hop cu thé ctia bai toan nay, MSE lic nay dugc ding dé tinh
toan sy khac biét gitra hai anh trudc va sau khi ting cudng dudng bién va khic
phuc mot vai khuyét diém cua di twong ban dau. Cong thic tinh MSE cho hai

anh duoc cy thé hoa dua trén cong thuc tong quét, vi vay cong thuc tinh 12 :

MSE = M—lNz Z[l(i, N =I'G D) (3.1.3)

j=1i=1

Trong do :

— 1(i, j) 1a gia tri pixel tai vi tri i, j ciia anh d6i twong luc dau

— I'(i, j) 1a gia tri pixel tai vi tri i, j cua anh d6i twong sau khi chinh stra

— M, N 1a kich thudc dai, rong ctia anh

— 1, j lavi tri pixel tai vi tri i, j trong anh

N dai dién cho binh phuong 13i tich liiy khi so sanh giira anh goc va anh sau
chinh stra. MSE néi 1&n viéc anh ¢ bi 151, thay d6i nhiéu hay khéng. Vi vay, anh

cang it thay doi, MSE cang nho.
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e Til¢ nhiéu trén dinh (Peak Signal to Noise Ratio)

Ti I& nhidu trén dinh, thuong duoc viét tat 1a PSNR. Pay 1a k¥ thuat dung dé
tinh ti 1¢ giira cong suat tdi da co6 thé caa mot tin hiéu so véi tiéng on gay nhiéu.
Tiéng 6n nay anh huong dén d6 trung thyc caa tin hiéu trude d6. Vi tin hiéu ban
dau c6 tan sb dao dong rat I16n nén PSNR c6 don vi decibel (dB).

PSNR duoc sir dung rong réi trong viéc do luong chét luong khdi phuc cac
khéi tin hiéu da nén (chang han cac khdi video, anh sau khi nén). Trong trudng
hop nay la dir liéu ban dau va tiéng dn 1a nhiing 18i xay ra trong qua trinh nén.
Khi so sanh cac khdi da giai nén voi ban dau thi PSNR 1a mot dai luong gidp
ching ta nhan xét va danh gia duoc vé chat lugng cua khéi ban dau véi chat
lwgng cua khdi sau khi tai tao lai.

Chinh vi dai dién cho sy twong ddng gitta hai tin hiéu ban dau va tin hiéu
khoi phuc nén PSNR cao xay ra khi hai tin hiéu co ti 1¢ gibng nhau cao.

Dinh nghia PSNR :

Cho anh ban dau | co kich thuéc MxN va anh sau khi bi nhidu K. Ta s& tinh

PSNR dua trén MSE nhu sau :

1 M N
MSE = WZ Z[l(i, i) = K@@, )P (3.1.4)

j=1i=1

(3.1.5)

MAX?

'MSE
MAX,

st

= 20.log,,(MAX;) — 10.log,o,(MSE)

- 20 l0g10 (

Trong do :
—  MAX, la gia tri t6i da ma pixel c6 thé dat duoc
—  MSE 1a trung binh binh phuong 16i
— PSNR la i 1€ nhiéu dinh
Trong anh s6, cac pixel duoc luu gia tri theo bit hay byte véi s6 bit phu thuoc
VAo cau trac luu trir anh, cho nén MAX; duoc tinh bang céng thic sau :
MAX, = 2B — 1
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Trong do :

—  MAX, 1a gia tri t6i da cuia mot pixel c6 thé co

— B 1a s6 luong bit dung dé luu trir mot pixel anh
3.2.3 Phan doan tho

Muc tiéu chinh cua phan doan la tao cac vung cua anh dua vao cac vach ngan.
O day, ching t6i dung phuong phap Region Growing. Uu diém cia phuong
phap nay: c4c viing anh dong nhat,lién thdng va thuat giai c6 téc do6 thuc thi kha
nhanh. Cu thé, cac buéc thuc hién nhu sau:

Budgc 1: Chon ngau nhién mot diém (x,y) trong cira s6 dé lam diém khai tao
(seed point). O budc nay, ching t6i sir dung thong tin y khoa co ban cua céc doi
tugng dé xac dinh toa d6 cua seed point.

Budgc 2: Tinh toa do cac diém l1an can cua seed point va dua vao hang doi. S
lugng diém 1an can c6 thé 1a 4 hodc 8 tuy theo do phan giai cua anh dau vao.
Trong giai thuat dé xuat, ching tdi chon sb luong diém 1an can 13 4.

(x + 1'}’); (X - 1,3’), (X,y + 1)' (x'y - 1)
(3.3)

Budc 3: Pua seed point vao anh phan doan. Chung t6i sir dung mot ma tran
nhi phan voi quy uéc: gia tri 1 twong Gng véi diém thude ddi twong, gia tri 0
turong @ng véi diém khdng thudc doéi tugng.

Budc 4: Tim trong hang doi mot diém p; c6 gia tri mic xam gan vai gia tri
muc xam trung binh cua anh phan doan nhat va sir dung diém d6 nhu mot seed
point mai.

MiNgistance = MiNi=1.nll;i = Miean

(3.4)
véi 1 la gia tri mac xam cua diém p; trong hang doi, Mpesn 12 gia tri murc xam
trung binh cta ddi tugng, duoc tinh bai cong thic:

Mmean = (Mimean * IRl + 1p)/(IR] + 1)

(3.5

vé6i |R| 1a s6 lwong diém trong anh phan doan.
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Buac 5: Tinh lai gia tri mac xam trung binh cta anh phan doan va loai bo
diém da duoc chon ¢ budc trén khoi hang doi.

Budc 6: Kiém tra diéu kién, néu do chénh léch vé gia tri mac xam cua seed
point v&i gia tri muc xam trung binh chua da nhé so vai ngudng T thi quay lai
bude 2; nguoc lai két thic giai thuat. Chang tdi chon gia tri ngudng T Xxap xi
0.05 dé nhan duoc két qua tét nhat. Két qua cta budc phan doan thd nay s& hd
tro cho cac budc tiép theo dat két qua cao hon.

Pé két qua duoc chinh xac hon, ching t6i két hop véi phuong phap Level Set
dé cai lam min dudng bién ddi tuong.

Budc dau tién cho phuong phap phan doan nay la phat hién cac tam cua céc
viing can phan doan. Tir tm phét hién s& dugc sir dung nhu 13 cac diéu kién ban
dau "hat gidng” cho cac phwong phép thiét 1ap muc do, budc nay Ia rit quan
trong ddi véi hiéu suat cua toan bo qua trinh.

S6 lwgng cac hat phat hién xac dinh s lwgng cua cac té bao co thé dugc phat
hién. Néu c6 mot s6 té bao ma khdng hat, n6 c6 nghia la cac té bao nay s& khéng
duoc tinh khi tao cac phan khic. Néu cé hai hat trong mot té bao, n6 c6 thé tao
ra phan bao (Mot té bao duoc phan chia thanh hai té bao). N6i tom lai, tinh chinh
X4c cia budc dau tién s& anh huong dén phuong phép thiét lap mic do. Véi
nhitng hinh anh duoc dua ra trong co so dit liéu thir nghiém, hinh dang cua té
bao 1 gan nhu hinh elip. [1], [21], [33]. Cac ¥y tuong chinh cua Hough
transform 1a tham sb bién ddi va phuong phap so sanh. Tinh ning phat hién c6
thé dugc dai dién boi mot vai thong sé. Vi du, néu chiing ta mudn phat hién mot
dong, hai théng sb xac dinh mot dudng c6 chiéu dai r va gc 0, phuong trinh cia
phan ving c6 thé duoc viét nhu r = x * cosd + y * sind; néu phan ving la mot
vong tron, ba théng sé xac dinh mot vong tron 1a tam cuaa né (Xo, Yo) Va ban kinh
r: mot phuong trinh ctia duong tron o thé dugc viét nhu sau:

(X—X0) +(y-yo) °=1 (3.6)

Str dung ham toc do:
F=F(L, G, (3.7)
L: Thudc tinh déc trung
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G: Thudc tinh hinh anh
L: Thudc tinh doc lap
Néu: F>0

4 e

=

[ 4

L

-

Hinh 3.2 Biéu dién phén lwéi khi si dung level set.
Véi thoi gian dén: T
Mat phén gidi duoc cho boi: T(x) =t
Tur d6 chung ta xay dung ham ranh giéi:

Khoang cach = Téc d6 * Thai gian

dT

1=F (3.8)

dx
Ham kich thudc: |[AT|* F=1
V6i T =0 trén tap AQ
Q 1a vong tron khi F =1
3.3LAM RO BIEN
Sau khi da cai thién chét lugng anh va thu giam ving anh, ching toi tién hanh
budc tim mot “edge map”, 1a mdt anh nhan dugc sau qua trinh phat hién cac
duong bién lay tir anh ban dau. Dé thuc hién budc ndy, ching ta co thé &p dung
mot phuong phéap bat ky dé phat hién bién trong ki thuat xt ly anh. Tuy nhién,
phuong phap phat hién bién lga chon phai tao ra dugc mot “edge map” thoa ba
thuoc tinh sau:
(i) Gradient Vf cia “edge map” c6 nhimg vector hudng vé cac bién dbi
tuong.
(i)  Nhiing vector cua Vf chi c¢6 bién dd 16n tai vung lan can cua cac

bién.
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(iii)  Trong nhitg ving ddng nhét, tic & nhitng ving c6 do sang I(x, y)
gan nhu khong ddi, Vf xap xi gia trj 0.
Chung t6i st dung phwong phap Canny dé thuc hién qua trinh 1am néi bién cua
cac dbi twong trong anh. Uu diém cua thuat toan Canny 1a c6 thé loai bo duoc
cac dudng bién du thira do nhidu. Diéu nay 1a vo cling quan trong trong viéc phat
hién dudng bién ddi tuong trong anh y khoa. Mt khéc, két qua thu duoc cua
phuong phap Canny thoa man rat tét ba thuoc tinh cia “edge map” nhu hinh 3.2.
Sau khi d3 tinh dugc mot “edge map” cho anh ban dau, budc tiép theo cua giai
thuat tién hanh xac dinh bién cho dbi twong can quan tdm. Chidng tdi str dung
phuong phap GVF Snake dé do tim dudng bién. Pay 13 phuong phap duoc cai
tién tir phuong phép Snake truyén thdng dua trén mién GVF, 1a nhitng mién
vector nhan dugc tir anh bang viéc tdi thiéu ham nang luong trong moi truong
bién doi.
Mot Snake truyén théng v 1a mot mé hinh duong bién hoat dong hai chiéu duoc
dinh nghia 13 v(s) = [x(s), ¥(s)], VGi s € [0,1]di chuyén trong mién khong gian cua
anh d¢é téi thiéu ham nang lugng
E = [ Eine(v(5)) + Eimage(v(5)) + Eexe (v(s))ds
(3.9)

Vi Ey,, (internal energy)la nang luong cia duong bién phat sinh do bi uén cong,
Eimage (image energy) la nang lugng phat sinh do sy thay d6i cudong d6 séang,
duong bién hodc cac diém trén anh va E,,, (external energy) 13 nang luong duoc

tao bai qua trinh xtr Iy cap cao hoac bai ngudi dung.

N . ﬂ—-**—r e
Current Snake "., R S

iTime t):

New Snake
(Time t+1):

Movement;
—_—

Edge:

Hinh 3.3Tinh toa do cac diém lan can cua seed point

Mot Internal energy cia snake dugce dinh nghia la
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Eine = alX'(s)? + BIX" (s)]?
(3.9.1)

VGi o va g 1a trong so diéu khién do cang (tension) va do cung (stiffness) cua
snake, va X'(s), X" (s) lan luot 1a dao ham bac 1 va bac 2 cua X(s).
External energy E,,, duoc ldy ra tir anh dé 1am gia tri nho hon tai nhimng dic
trung quan tim, nhu l1a duong bién. Cho mot anh xam I(x,y), dugc xem nhu la
mot ham céc toa do diém lién tuc (x,y), cac External energy duoc st dung dé
huéng cac duong bién hoat dong dén cac canh cia ddi tugng.

ES)(x,y) = —IVIGx, )2

(3.10)

EZ(6,y) = =IV[G, (x,y) * 1(x, )] 2

(3.11)
Véi G,(x,y) 1a ham Gaussian hai chiéu c6 d6 léch chuan ¢ va v 1a toan tir
Gradient. D& dang nhan thay rang gié tri o cang Ién thi s& lam cho duong bién
tré nén mo. Tuy nhién, gia tri o« I6n van 1a can thiét dé tang pham vi cia duong
bién.
Mot duong bién hoat dong Snake phai théa man phuong trinh Euler sau:

aX"(s) = BX"""(5) — VEgze = 0

(3.12)
Phuong trinh nay co thé dugc xem nhu 14 phuong trinh can béng luc:

Fine + FF) = 0

(3.13)
VO Fipp = aX(s) — BX"""(s) VA FF) = —VE,,,. Luc bén trong F;,. lam cho snake co
lai giong nhu soi day co va ngan can viéc bi uén cong, trong khi ngoai lyc £%)
kéo snake tién dén nhitng duong bién trong anh. D¢ giai phuong trinh (3.12),
snake duoc lam cho bién d6i lién tuc bang viéc sir dung ham X theo thai gian t
va s, nghia 1a X(s,t). Sau d6, dao ham ting phan X theo t duoc gan cho vé trai
cuaa cong thtrc (3.12) nhu sau:

Xe(s,t) = aX"(s) = BX""'(S) = VE oy

(3.14)
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X(s,0) = Xo(s)
(3.15)
V6 X,(s) 1a dudng bién khai tao. Khi X(s,t) tré nén on dinh, x,(s,t) bién mat va
chung ta hoan thanh duong bién cho d6i tuong.
Trong mé hinh dwong bién hoat dong co ban con c6 thém mot loai nang luong
tiém an (potential energy). Nang luong nay duoc sinh ra nhd cac thao tac xi ly
anh va s& hudng snake dén nhimg dic trung can thiét nhu duong thang, duong

bién hoac cac dinh trong anh.

(a) Hinh ban dau (b) Edge map
Hinh 3.4. Lam néi bién bang phwong phdp phdt hi¢n bién Canny

3.4PHUONG PHAP PANH GIA
3.4.1Panh gia dinh tinh

Phuong phép nay dya trén sy dénh gia cta béac sy chuyén nganh dé dua ra
nhitng nhan xét trén anh thu duoc.

Sau khi thuc hién phuong phéap va c6 két qua, mang hinh anh géc va anh thu
duoc gap truc tiép cac bac si chuyén nganh dé nhan biét két qua. Két qua dya
trén tiéu chi xac dinh chinh x&c vi tri va hinh dang d6i tuong.

3.4.2. Panh gia dinh lwgng o ’
Sau khi ap dung va chay thuc nghiém giai thuat dé xuat. Luan van tién hanh

so sanh két qua ddi véi cac phuong phap: Level set va Mean-shift
Két qua so sanh dua trén ba thong sé Jaccard Index (J.1) va True Positive Rate
(TPR), True Negative Rate (TNR). Thong s6 J.I, TPR va TNR cang lén biéu

hién két qua thu duoc cang chinh xac.
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J.1 1a thdng sé dé do su tuong dong gitra hai ving dit liéu A va B, dugc dinh
nghia bdi cong thuc:

JI(A,B) = % x 100
(3.16)

Trong bai toan lam rd dudng bién ddi twong, ching ta xem A 1a két qua thu
dugc cua giai thuat dé xuat, B 12 két qua phan doan chinh xac duoc cung cap boi
chuyén gia y khoa. Néu ca A va B déu réng, xem nhu JI(A,B) = 100. Mién gia tri
cua JI 1a tir 0 dén 100, gié tri cang cao thi két qua thu dugc co d6 chinh xac cang
cao.

Dé danh gia d6 hiéu qua cua giai thuat, luan van st dung cac khai niém TPR
va TNR vai:

- True Positive (TP) l1a s luong diém anh dugc xac dinh ding 1a thudc
d6i twong quan tam.

- True Negative (TN) I s6 lugng diém anh dugc xac dinh dung 1a khong
thuge dbi twong quan tam.

- False Positive (FP) 1a s luong diém anh duoc xac dinh sai la thuc ddi
tuong quan tam.

- False Negative (FN) la s6 luong diém anh duoc xéac dinh sai 1a khéng
thuge ddi twong quan tam.

- True Positive Rate (con goi 14 d6 nhay — sensitivity) Ia ti I& cua s6 diém
anh dugc xac dinh ding 13 thudc dbi twong quan tam trén tong sé diém
anh

TP
TP+FN

(3.17)

TPR =

- True Negative Rate (con goi 1a dic trung — specificity) 1a ti 1& cta sb
diém anh duogc xac dinh dung 1a khong thudce ddi twong quan tam trén

tong s6 diém anh

TNR = — (3.1)

TN+FP
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CHUONG 4. THi NGHIEM VA PANH GIA
41TAP DU LIEU TEST VA CAU HINH MAY

O chuong nay sé& hién thuc qué trinh truy van anh bang giai thuat da dé xuat.
Céac két qua thi nghiém duoc thyc hién trén may tinh co6 cau hinh: CPU Intel
Core 13-4200U 2.4 GHz (4 CPUs), RAM 8GB trén hé diéu hanh Windows 7.
Toan bo phwong phap nay duoc trinh bay ciing nhu so sanh déu dugc hién thuc
trén ngon nglr Matlab, phién ban 2013b.

Dé danh gia két qua cua giai thuat, qué trinh thyc nghiém duoc thuc hién trén
nhiéu tap dataset khac nhau. Thi nghiém tién hanh trén cac anh mirc xam 8 bits véi kich
thuéc 512x512. Hinh anh dugc thu thap tir 3 ngudn sau:

- Gi4o vién huéng dan cung cap dir liéu thyc té & cac bénh vién.

- Suu tap trén Internet tir cac trang web cung cap dir liéu anh y khoa.

Mot s6 hinh anh trong tap dit liéu test:

Fle Edt View Inset Teok Desitop Window MHelp >

'_]JHQ k"\ _.\‘;(77@(:%, a U@ .n File Edit View Insert Tools Desktop Window Help
- - NEdL k| RV9RL- |G |0EH =D

Hinh 4.1.1 Hinh MRI nao dwoc dem mé phong
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(SN <earch Documentation

0o 3 (g Grwene et (5 fe i+ o B3 2 B E s
|l Compare v Comment % g5 13 A GoTo v ot b

= EME — e 0T J = fn
<@ o 5 L » D: » HCMUT Mester » Luan Van Tot Nghiep » Sourcecode » Thesis_code » viR
 Editor - DAHCMUT Master\Luan Van Tot Nghiep\Source code\Thesis_code\thesis_code.m* ® x Command Window ® Command History Current Foider

theszcodem® x| testm % regiongrowingm  * | initSnskem % £ >

xe s = cd; a= la, %/ *1; path(s, path); A a

=

3

&= J = imread('images/testiORg’);

L II=xgb2gray(J);

6 - J =xgbagray(J):

7= figuze, imshow(II):

8- pause;

8= J = deuble (J) 7

10 VHistogram Equalization

1n- T = ingequapping (J) :

12 %lencise Image us R filtes

13- kernel=fspecial ('gauss 5),5.5):

8- I = imfilrer(I,kernel);

15

16 - disp(* Conpute edge map

17 ash: 1d ¢ thp thi < c7mR, sigms cdng Thip thi c7mk sang ko)

18

Hinh 4.1.2 Dung phdan mém MATLABR2013, m6 phdng Viéc tao cdc “edge

map

42KET QUA THI NGHIEM

Trong phan nay, luan vin chi dwa ra mot sé két qua trén 1 bo anh dé minh hoa va so sanh véi céc

giai thuat khéc.

Fle Edt View Inset Teok Desktop Window MHelp

VSdS R ARODEL- 2|03 nD

x Command Window ® Command History I'Current Foider

. >> thesis_code

a Liver Segmentacion
Cempute edge =ap ...
Cempute GVF ...
1 2 3 4 S & 7 B 91012121324 151617 1819 20
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 946 47 48 49 S0 S1 $2 S8 S¢ 55 56 57 S8 59 60
61 62 €3 64 €5 66 67 68 69 0 T1 72 YI T4 TS 76 V7 78 V9 °0

Nomalizing che GVF external foree ...

Hinh 4.2.1 bét ddu do tim “edge map” tir anh 4.1.1a



fle Edt View Inset Teoks Desitop Window Help

DEd® KA OBDEL-E/03 /0D
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x  Command Window ® Command History | Current Foider

202
a
$99
85
201
600
86
200
601
13
199
602
86

198

Press any key to start GVF anake deformation

Hinh 4.2.2 Bt dau do tim dwong bién (GVF), tir anh 4.1.1a

File Edt View Inset Teok Desktop Window Help

VEds R[AO9EL-B/08 /0D

| Current Folder

x Command Window ® Command History

202
d

$99

8%
201
600

86
200
601

86
199
602

26
198

Press any key to start GVE anake deformatiol

Hinh 4.2.3 dwong bién

ban dau dwec tao tir anh 4.1.1a




4 MATLAB R2013a T >
2 el men 4 »
G2 Jl Ffle Edt View Inset Took Desitop Window Hep N
v NS HdS KA OUBDELA- B 03 nD -
= Deformation in progress, fter = 50
<@ » M
- Ed x Command Window ® Command History Current Folder
thesd 202 #
1= d
A $99
3
&= 26
&=
6 - 201
7=
8- €00
s
10 86
L=
12 200
19 - [
8- 601
15
16 - 86
17
18 199
19
20 602
21
2R = 86
8-
24 198
25
26 - Press any key to start GVF snake deformation
27 - Intzal Snake Contour ...
28 - v

23

Hinh 4.2.4 bién dang dwong bién trong qua trinh md phéng véi Iter = 50, tar

anh 4.1.1a

Lo Jl fle Bt View Inset Took Desitop Window Help >
e NS KA ODEL- G008 ad
- Deformation in prograss, ter = 100
L v p
7 Ed| x Command Window ® Command History Current Folder
: 202 A
1- d
2= 599
3
‘- ES
h=
€~ 201
7=
- 600
s o
10 86
1n-
12 200
1 -
4 - 601
15
16 - 26
17
18 199
19
20 602
2
22 - g6
23 -
2 198
28
26 - Press any kev to atart GVF snake deformation ]|

Hinh 4.2.5 bién dang dwong bién trong qua trinh mé phéng véi Iter = 100, tir

anh 4.1.1a
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07 fl Fle Bt View Inset Teok Desktop Window Help
M NS dD KA ODELA-B08 ad
Final result. iter = 150
x  Command Window ® Command History | Current Foider
J 599 .
3
86
201
600
86
200
601

86

602
86
198
Bzess any key to start GVEF snake deformation

Incial Snake Contour ...
126 ~ Press anv kev cto display th

file Edt View lnset Tock Deshtop Vindow Help

dDcdb R R2490 4 G 08 a0

| x  Command Window ® Command History I Current Folder

) »> theais code

rd Spleen Segmentation
Ceopute edge 2ap ..
Compute GVF ..\

12 3 45 6 7 2 91012122123141512617181920
2122 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
41 92 43 44 45 96 47 48 49 30 51 52 33 $4 35 $6 §7 58 59 60
61 62 €3 64 65 66 €7 68 69 70 T1 72 73 74 TH 76 77 78 9 80

Nomalizing the GVF external force ...

26 =

Hinh 4.2.7 bét dau do tim “edge map”, tir dnh 4.1.1b
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| x  Command Window ® Command History

"d 281
309
344
200
310
344
279
a
344
278
312
344

2717

| Current Folder

| x  Command Window ® ‘Command History

281

"
809

344
280
310
344
279
35
344
278
312
844

n

Press any key to start GVF anake deformation

Current Folder

Hinh 4.2.9 dwong bién ban dau dwoc tgo thanh tir anh mé phéng 4.1.1b
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26

| x  Command Window
281

I

309
314
280
310

344

844

an

® Command History

Press any key to atart GVE anake deformation

Current Folder

Hinh 4.2.10 bién dang dwong bién trong qua trinh mé phéng vdi iter = 15, tir

Gl Fle Bt View I Took Dektop Vindow Help

DEWs/h 59904 308 a0

anh 4.1.1b

x  Command Window ® Command History [ Curtent Folder
A
Pd 309
34
280
30
344
279
28
15 344
16 -
by) 278
18
19 2
€
2 k1L
2=
8- M
K]
ri Press any key to atart GVE anake deformation
26 - Intial Snake Contour ...

Hinh 4.2.11 bién dang dwong bién trong qua trinh mé phéng véi iter = 75, tir

danh 4.1.1b
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NSl R RSOIRL- (R |08 0D
Final result, fter=75

Ayl

27

x  Command Window ® Command History
309
ra
344
280
810
34
M9
311
344
278
812
M4
21"
Bzass any key to start GVE snake deformation
Inctial Snake Contour ...
Press anv kev to digplay che final result

Current Foider

Hinh 4.2.12 qué trinh md phéng hoan thanh, ter anh 4.1.1b
Két qua thwe nghiém trén anh phan doan MRI

Thuc nghiém trén anh kich thudc 512 x 512 vai cac lat cat. Bang két qua thuc nghiém chi s6 J.1
trén anh CT véi kich thudc 512 x 512 tir 1at cat 1 dén 15.

Bdng 0.1. So sanh chi'sé J.1 ciia cac gidi thudt phat hién dwong bién ciia doi

twong trong anh MRI

L4t cat Level Set Giai thuat dé xuat
1 81.03 82.27
2 15.77 177.52
3 79.16 83.16
4 78.35 80.39
5 81.27 84.12
6 82.16 83.18
7 79.10 81.22
8 78.34 81.15
9 82.12 83.27
10 79.52 80.34
11 82.12 84.55
12 78.99 83.17
13 84.13 85.99
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14 81.29 83.46
15 78.15 80.09
Bang két qua thuc nghiém cac chi s6 TPR va TNR cua giai thuat dé xuat trén anh véi kich thuéc
512 x 512 tir lat cit 1 dén 15

Bdang 0.2. So sanh chi sé TPR va TNR cia gidi thudt dé xudt trén déi twong
trong anh MRI

Lat Do chinh xac trung
" TPR (%) TNR (%) binh (%)
1 84 83 83.50
2 77 78 77.50
3 80 80 80
4 77 76 76.50
5 83 80 81.50
6 75 77 76
7 78 78 78
8 79 83 81
9 85 82 83.50

10 71 69 70
11 78 77 77.50
12 72 71 71.50
13 80 73 76.50
14 70 68 69
15 70 69 69.50

Bang két qua thuc nghiém cac chi s6 TPR va TNR cua giai thuat Level set trén anh CT véi kich
thuoc 512 x 512 tir lat cat 1 dén 15
Bdng 0.3. So sanh chi sé TPR va TNR caa gidi thudt Level set trén déi twong

trong éanh MRI

Lat bo chinh xac trung
i TPR (%) TNR (%) Binh (%)

1 84 83 83.50

2 77 78 77.50

3 80 80 80

4 77 76 76.50

5 83 80 81.50

6 75 77 76
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7 78 78 78
8 79 83 81
9 85 82 83.50
10 71 69 70
11 78 77 77.50
12 72 71 71.50
13 80 73 76.50
14 70 68 69
15 70 69 69.50

Tir cac bang trén, ta thiy rang phuong phap dé xuat cho két qua tét va tot hon phuong phap level

set truyén thng.
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CHUONG 5. KET LUAN

5.1. KET QUA PAT PUQC

Sau qué trinh thyc hién luan van, chang t6i di tim hiéu dugc cac loai anh
y khoa: X-quang chan doan cac ving co thé: hop so, xoang, phdi, cot séng, cac
chi, anh MRI so ndo, anh CT néo.

Dé giai quyét bai todn nhan biét va lam rd dudng bién dbi twong trong anh
y khoa, chiing t6i da tim hiéu mot sé phuong phép tiéu biéu: Level set, Snake,
Gradient; phuong phap phan doan Region-Growing,... .

Luan vin da dé xuat phuong phap giai quyét bai toan bang céach sir dung
phuong phap phan doan dua trén region-growing va level set két hop voi snake.

Két qua so sanh cho thay giai thuat dé xuat da phan nao giai quyét duoc
bai toan phét hién bién trén anh y khoa. Tuy nhién, giai thuat d& xuat van con
nhiéu khuyét diém va han ché, s& duoc trinh bay va phan tich & phan sau.
5.2. UUNHUQC PIEM CUA PHUONG PHAP PE XUAT

5.2.1. Uu diém o o
Qua ket qua thuc nghiém, chang t0i thay rang giai thuat dé xuat da giai

quyét duoc phan nao bai toan phat hién va lam ré dudng bién ddi twong trén anh
y khoa. Phuong phap dé xuat c6 thé lam viéc duoc trén cac dit liéu anh c6 do
nhiéu twong déi va phét hién duong bién cia mot s loai déi twong dua trén cac
dic trung co ban cua cic dbi twong nhu 13 vi tri, mau sic, kich thude dé giam
thiéu chi phi va thoi gian xu ly.
5.2.2. Nhuge diém 9 o
- Tap dir lieu thtr nghiém chua mang tinh tong quat va kha it vé so
luong,
- Phuong phap dé xuat duoc hién thyc trén dir liéu anh y khoa 2 chiéu va
chua thir nghiém trén dit liéu anh y khoa 3 chiéu.
- Két qua thir nghiém cua giai thuat dé xuat trén mot s truong hop 1a
chua tot do anh huong caa do nhiéu, sy bién dang va chat lugng anh
khdng tét.
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5.3. HUONG MO RONG TUONG LAI

- Chlng tdi s& tham khao va tiép thu nhiing kién thirc chuyén nganh y khoa
tir cac chuyén gia dé phan tich, danh gia va bd sung vao giai thuat nhimg dac
trung tot.

- Dé cai thién do chinh xac, ching ti s& tién hanh qua trinh huan luyén trén

co sé ly thuyét cua phuong phap hoc may.
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