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dé khir bo cac nhiéu anh nay sé gitip cho
viéc chan doan tré nén thuén tién hon. Tuy
nhién cong viéc xtr Iy anh nay can sy phdi
hop véi cac ngudi co chuyén mén vé anh y
sinh nham dé tranh loai bo cac thanh phan
quan trong trén burc &nh ma c6 chira thong
tin vé tinh trang bénh.

M0 hinh bién d6i anh dya trén bac
thang hinh hoc xuét phat tir ho bién doi
Wavelet, tiép ndi thé hé X-let 1a mot chudi
cac ho Ridgelet, Contoulet, Bandelet. bé
biéu dién mot dudng canh cong chinh
xac tir bién doi wavelet can nhiéu hé sd
dé xay dung [2] Dua trén ¥ tuéng va khic
phuc han ché cua wavelet, Do va cong su
[3] d3 phat trién contourlet, vu diém cua
contourlet 1a ¢6 thé biéu dién mot canh
cong voi ty 1¢ nhé hon 1/ JN.

Cac thuat toan khtr nhiéu bat dau
tr thap nién 90 véi md hinh khir nhiéu
ROF (Rudin, Osher va Fatemi) [16] bang
phuong phéap bién phan toan phan. Céc
cong trinh khir nhiéu vé sau duoc sur dung
trén mién tan sé6 nhu DCT va Wavelet
[12,13,14,15,16] bang cach tach cac tin
hiéu nhidu mot cach gian tiép thong qua cac
hé s6 biéu dién. Bai bao nay tap trung chinh
vao gi6i thiéu phép bién d6i Contourlet va
Ridgelet & muc 2. Muc 3 sé trinh bay vé 2
mo hinh nhiéu anh thuong gip trong qua
trinh chup/quét anh y khoa. Muc 4 gidi
thiéu vé phuong phap danh gia va so sanh
két qua cua Ridgelet va Contourlet trong

viéc khir nhidu anh y khoa trén mién tin
sO. Muyc 5 va 6 trinh bay két qua nghién
ctru va mot s6 thao luan cho trién vong cua
cac cong viée tiép nbi.

2. BIEN POI CONTOURLET VA
RIDGELET

2.1. Bién d6i Contourlet

M0 hinh bién d6i Contourlet [3] duoc
xay dung bdi Do va Vertteli dya trén phép
bién d6i truc giao da hinh. Contourlet hiéu
qua hon thé hé X-let dau tién vi n6 c6 kha
nang biéu dién anh tot hon cho cac duong
thang, canh va cac duong vién ciing nhu
duodng cong.

Bién d6i Controulet bao gdm 2
giai doan: phan doan ra cac subband va
giai doan bién doi tryc giao. M6 hinh thap
Laplace dung dé két ndi cac diém roi nhau
sau d6 thuc hién phép bién doi loc cac dai
két ndi cac diém theo mot cau tric tuyén
tinh [3, 4]. C6 thé tom tat qua trinh bién
d6i Contoulet qua so do ¢ Hinh 1 nhu sau:
Thép Lapplace s€ phan ra lién tuc anh ra
thanh 2 mac tuwong phan cao va thip, va
qua trinh bién d6i tryc giao s& ap dung cho
muc twong phan cao nham thu duoc mot
tan s6 anh c6 do biéu dién rong.

MO hinh thap Laplace twong tu nhu
phép bién d6i Wavelet. Dudi diéu kién
thong thudng, muc tuong phan thap ciia bo
loc G duoc 1dp lai boi ham s6 ¢(¢) € L, (R?)
thoa diéu kién sau :

#(1) =2 glnlp(2t—n)

nez?

iy t—2'n
b rfis2)

Trong do:

Vol jeZneZ’

Khi @6 mot ho {¢j’n}neZz la mot khong gian con truc giao xa”ip xi Vj & murc hé sb 2.
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+uQK 6k yx &RQWRXUOHW
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PXOWLVFDOH GHF GLUHFWLROGDO GHF

i}, FKR WDFRXWL FoE [| FiF NK{QJ JED® WRQ F&F
PIF SKkQ JLSL NKIiF8Q@XNKXQF &R WQOFRMK|QK SK«Q EL
yehel,eV,cV,c.. YBNV, VAWUGF JMQRBPRQXLDL yR¥Q EL
WmkQJ YRL PYW KN@]mek(@/boF JLDR VA . WKG&F KLE:
NtFK V2K@2RFA WERKPDF [OSLDQ OLrQ WéEF UAL U¥F +uQl
[V 6DL ELEVEGEEMRRDKELAREYBED SKpSs PLRQ YDiI® NKL
IDSODFH Qj\ FKiD FiF WK{QFQWLIX B« QIWKL A\WYWE ELAQ
JLD W QJ yVY SXKQVUREQJ BXik® WuQ KQK

+uQK %LCX GLEQ ELAQ yUL &RQWRXUOHW

'QK JOF %LAQ YyUL &RQWRXUOHW

%LAQ yUL ULGJHOHW 9RL 5LGJHOHW WURQJ NK

9BL ZDYHOHW SKpsS EYROFyUIQK QKR EAL  G¥QJ
E+F WKDQJ ym¢F WKG&F KEPJY HPEYR WlQJ YT WUt
FeD yIS@QALImM¢F O¥L YRBL 5LGJHO (@) i)
WKBF KLEQ WKHR YT WUt Fa&é DOk ﬁﬁ%ﬁ&é—ﬁ—‘lﬁ—‘WJ
SL[HO ULrQJ O¢ a

&KR KjP VO KDL @LA@ W&
WWREQ+jP VO ELAQ yUL 5LGJHC9|WP QF%K PEW"” WEDP

yiOK QJK-D QKm VDX VO @l@xz Yjoj i
ULGJHOHW 0Oj PYW KuQJd VO Vv

Rf(a,b,e):J‘a)a,bﬂgﬂ(x)f(x)dx x, co8(0)+x,sin(@)=const Y] Fy KuQK G ¥
FéR [ WKHR FKLAX YX{QJ JyF
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phép bién d6i Ridgelet va xem hinh anh
nhu 13 1 bién d6i 1-D wavelet bang cach
thuc hién phép bién d6i Radon 1 chiéu [8].

Hinh 3 biéu dién két qua cua phép bién
doi Ridgelet & muc 2 véi phép bién doi
wavelet 1-D két hop bién doi Radon.

Hinh 3. Biéu dién phép bién ddi Ridgelet

3. NHIEU ANH

Trong qua trinh tao anh y khoa thuong
tao ra cac nhidu anh. Mot s nhiéu anh cé
thé khong lam anh huéng dén chan doan,
nhung trong trudng hop anh siéu am, cac
nhidu anh nay c6 thé lam anh huong dén
két qua phan doan cua bac si do cac thong
tin quan trong ctia anh bi nhidu kha nhiéu
[14, 15]. Ngay nay mic du cac thiét bj y té
ngay cang phat trién va hd trg nhiéu vé mat
tinh toan nhung cac nhiéu anh van con ton
tai. Cac thuat toan khir nhiéu da duoc dua
tryc tiép vao qua trinh tai tao anh y khoa &
giai doan cubi cua qua trinh chup. Bai bao
nay tap trung vao hai mé hinh nhiéu anh

Bién ddi Ridgelet

don gian va duoc st dung thuong nhat dé
biéu dién nhiéu anh néi chung d6 13 nhiéu
anh Gaussian (AWGN) [18] va nhiéu anh
Poisson [19].

3.1. Nhiéu anh Gaussain (AWGN)

Xét md hinh nhiéu dnh nhu sau. Cho
X 14 4nh gdc ban dau, Y 1a anh cudi cliing
ctia qua trinh thu chup bang cac thiét bi v6i
mot lugng thong tin nhiu anh duge thém
vao. Taco: Y =X+ 9

Véi 3= {7/,-, j} la mét anh ngau nhién
vol mot phan phdi chuan tuong ung
7y =N (0, o’ ) Phéan phdi nay co thé dua
vé dang Gaussian nhu sau :

—log(p(X)=a(N-LM -1)/ (i, ] = O)Mfz]] (i) +[s2] ¢h(i,j)}c

Véi C 1a hang s6 va ham s6 phan phoi

X vay luc nay:

E(X,Y)=

la dang bac hai. Ham ky vong cua

N-1,M-1

23;2 N;i_l[x(i,j)—y(i,j)]2+a > [ (00)+ 8, (1))

i,j=0

Qua mo phong mot anh nhidu ngu nhién tir anh gdc, hinh 3 cho chung ta két qua ciia

nhiéu anh Gaussian.
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+UQK 1KLEX 8QK QJ X QKLrQ *DXVVLDQ $:*1 & PiF 3¢

Anh géc X Nhiéu anh 9 Anh nhiéu Y

IKLEX 8QK 3RLVVR&(y :ij=1..N} WmKkQJ OQK EI
'QK \ NKRD YRL FiFQKUEXAWDXETXi WUBQK WK |
WKQK VA GéQJ ORS SOKERWRY«R KM MD E§ QHKRYEPKIiD X
: UD\8QK FKéS FYQJ KmWQY KWEXVAKLEX 3RLVVRQ 7L

W¥R UD WtQ KLEX QKLEXL@RMRQSKRQ yawKBLERRL yL
BRLVVRQY=&KRj=1.,N] YjJOF ; VA O]

k\ Oj SKkQ SKOL FKX-\WKIFLWWRRY WX.C §QBP3R LR/ QK
WKDP VGO WMmM&QJI YRL VOEQLFIFK JLD W QJ WtQ KLEX
SKRWRQ WKX yme¢F WURQJOT Xi o U0 KQW KX RFWR® W QJ

8QK 'R yy KjP Na YNQJ FEOKSKKGBSWRKLEX < VDX NK
Qj\ WniRQ IPy]=var[N]=x,, TUrQntQ KLEX QKLEX 3RLVVRQ

1KLEX 8QK 3RLVVRQ & PiF 3615 G%

Nhiéu inh Poisson Anh nhiéu Y
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4. PHUONG PHAP DANH GIA
VA SO SANH

4.1. Panh gia chét lwong anh y khoa
Pé danh gia chat luong cua anh sb
noi chung va anh y khoa noi riéng, hién
nay co nhiéu sé do nhu SNR, PSNR ,
SSIM [6, 7]. O day, chung t6i chon chi
s6 PSNR dé danh gia chat lugng ciia anh

sau khi khir nhiéu vi d6 sai léch cia timg
pixels trén ca hai anh trudc va sau la kha
16n do @6 nhiéu anh khong chi tap trung
vao mot vung riéng biét.

Cho anh 1 c¢6 kich thuéc MxN.
1Gj) va I (z,]) lan luot 13 cac thanh phan

cua anh gbéc va anh sau khi nén. Sai so
binh phuong trung binh (MSE)

(RIS = AR
MSE = XN 2 ”l(l,j)—l (l,j)H (1)
d2
PSNR =101 2
o8 10 MSE 2)

Chi s6 PSNR duoc do luong bang
don vi dB. Mot anh c6 chat luong tot khi
gia tri PSNR nam trong khoang gia tri tir
[30, 40] dB.

4.2. Phwong phap so sanh

Chon tap anh gdc (Hinh 6) 1a mot
mau gdm 9 anh y khoa c6 chit luong va
vung anh hoan toan khéac nhau thu duogc
tr may X-Ray, may si€u &m va may cong
hudéng tir. Thuc hién lan luot qua trinh

nhidu anh bang 2 phuong phap AWGN
va P01sson (Xem Muc 3) Két qua nhiéu
anh nam trong mirc chat luong PSNR
cho phép. Qua trinh khir nhiéu dugc thuc
hién 1an luot biang 2 mo hinh Ridgelet
va Contourlet. V&1 trng mirc phan doan
anh dugc sy kiém tra cia chuyén gia
bang mat thuong dé danh gia chat luong
cua anh co chép nhan duogc trong thuc té
hay khong.
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+uQK 7+S 8§QK JOF

A7 48! FéD SKpS ELAQ yUL &RQWRX!
'QK EI QKLEXPOK{®p 18@KLEX *DXVVLDQ

ORQ KkQ G% 6DX WiQJ EmRBEKNKAEKRKWE®\ NAW TX8§
EpNQJ F§ KDL SKmkQJ SKEBAQS5 kG U HADKBW SROIKE QOW U r@ QN
&RQWRXUOHW %8QJ WyP®%WEW N<ARMKRE XWEKDXiJLi WUI
WUUQK NKiAi QBREKX ¥ BEBDWRXUOHW ORQ KkQ VR YI
FKR ELAW PSOKQKMER WKNR\AXQRWtQK FéD &RQWRXUOF
EpQJ) P{ KuQK *DXVVLDQR VBRHLWYRR QAN WXE Wi KuQk
&RQWRXUWHW Yj 5LGJH®HMX FIKRE KKAW R AWR LT EEGJH
NKAi QEBLERF SKkQ YyR¥Q PN KimQKIBEX WtQ KLEX *DXVVI
FKOS QK+Q Yj Fy WKC VWIGRQJ WAWADYNEKOP\WtQ KLE X
YC FK-Q YyRIQ +uQK PLWK XK PemAME KBE Oj J«Q EpQ
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Hinh 7. Két qua khir nhiéu ciia anh X5 bing Contourlet

X5 — Anh géc X5 — Anh nhiéu AWGN  X5- Anh khi# nhiéu Conturlet

Hinh 8. So sanh twong quan giira Contourlet va Ridgelet

Hinh 9. Biéu do so sanh két qua
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