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B oZde Hxd o8] 2 AAZF B "HAAMe E3wE=, @] mAo] "Vascular Characterization Using
Ultrasound Imaging"¢l 2011 4¢¥ 149 &Y% = 7159 W3 A61/475,5505.9 A4 s F43c),

v F 7] =

B A E AR 229 9 (ultrasound imaging)ol] B3 AHoltl. T FA|ZOoEE B JAE oE Eo] 2
o H/EE A8 S8(AE B9, @3 W/EE I BT J99 29 3)dA AgE] A% 2o 29 WU
o

# #(vascular imaging)= Ad# Ayeo] AEF B ol MEL I-=73473} XS (anti-atherosclerotic
therapies)o] gk W3¢ HIIE s WHozx 442 AAL d1 Yh(Ainsworth 59  “3D ultrasound
measurement of change in carotid plaque volume - A tool for rapid evaluation of new therapies,”
Stroke, vol. 36, no. 9, pp. 1904-1909, SEP 2005 &=%). W ZLS3(IVUS; Intravascular ultrasound)+
gl w53 47 3} (atherosclerotic disease)? 3 T FHI ZAHo avxde &5 Alusts oz
=y, 2y, IVUSE Z53(invasive)ola, ZAd oz sy, 292 o] &3 HHFE FPuot

o s

259 2y B3k JiE #FY REES EZHE o8 ¥ Hu HPE(WSR; wall shear rate)(Blake &
9] “A method to estimate wall shear rate with a clinical ultrasound scanner,” Ultrasound in Medicine
and Biology, vol. 34, no. 5, pp. 760-764, MAY 2008 Fz)3} 2% (speckle) F4L o]-&3 x2/¥ 29
(motion)(Tsou %2 “Role of ultrasonic shear rate estimation errors in assessing inflammatory

response and vascular risk,” Ultrasound in Medicine and Biology, vol. 34, no. 6, pp. 963-972, JUN

2008; Karimi %9 “Estimation of Nonlinear Mechanical Properties of Vascular Tissues via
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o] 5&lE 4 Q). o= 5o, A7 a}ou TE 1002 Adteta #9 HAE 40 m=E AsFozH, A
A Zge £ 1000 fpSQ] tolg FHd o]&=E 4 At}

—

0

TR - A A

d ZRH(AE 5], LAI4-5/38)= M2D REo
19

H o712 zkE Sl o]Ake] AAddA], M2D-EEE E9 2000 WA 5000 ZH Y o]AFe] Ze] oA
tole & 3% = v
T 39 E=AIE AAdeA, (& 59, A E= HawFo|ete (subtherapeutic) 71A1H B/EE 94 aRE
e 23 AAES 93 A= TANE 2SIHIFDE 9A] 7Festt. o9k o], Virtex2Pro(Xilinx,
CA) FE-Tz e A= ofdo](FPGA) RE(108)% HIFU 42 % F7/]3d Zel9 EeA A4 A8
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o] Fojzlt},
Fa4 37
x-(t,1) = x¢(¢,1) +x:i(z,1)
AN, x (t; 1)& G4 el A ZAol z=c/tEF-E Y FH3|oJHE(coherent) oI AFES Yehlar, x (¢

1)e 543 YA ZHEH QdF3]oJHAE (incoherent) olF AdEoltt. I HoA, HI|HE AHELS UF
9 Ax] fFRZEE AuURALZ ] A, HASE ¢8, 7 A He] TS5 (single layer)3 Foje nddl

< 74 gt
7844 38

2z = 2z 2kd

2380 Z0 Lilbyy

Xe(t,[) =Rppp | t —— +ZC'-'1I;P e
C =} C
= J{@or+6(1))

a7n, PE) = alt)e o wAg AE 289 Baolm, RE WAL AFelE, di B T
oltk.  (38)olA, R,& ZA-¥ WX} AFE YEU3, av W-232 WAL AE AGe ol wkAL Al
52 B4 Fa(dsE B9, < 10%), (38)9] T (series)= 2+ Fol uid] AA=Z 2 A 47 Folr},
E3Y3]%, "k d(reverberation term)E2 # Ulo Ao gHE] oz AEI et a5 243 7
Aol EFsta, 259 AFS # LH—r«l T dEugo) o]2% YAy FHoZHE o IZE w2
of oJx3] 3] =A ol vk, Ao RHE oFZE Avwl=H(unmask) sl 23 2~HEF F4§& 583}
o T e WE £2E FAs7] Yl vkl A ZE](dereverberation filter)”7} o]&2 4 Qit}.

F3|AAHE oz ¥ HHAA 5= 1y = Zkdw/cAA 22k JTE YEAT, ol FIAE HEFL2 (4
Wi b5 WhA(multiple reflection)® S1&l) kol wal gz oz 73, olE 23 JAEL 7|4
WEE o] %o o3 ulolE| o] AT FEFE FHE 5 vk, AAS] # #H APoRRE A=, A
213k o3 flolg e E WX T=(pdf; probability density function)®] Eel=o] s 7}¢~ =3 »d
(Gaussian mixture model; GMM)o]l 7F¢ AT 4 A& dAIST. M E3, (dE B0, 4F E= 48
SHORE lgh) o) ok Abghe] #&k ofu] Jhde] oF Fr|Foi® otk WHEEAIA 9 "ol o3|
3k o138~ SH(IIR:infinite impulse response) ZEI7} FHaf|xlth

41

812] 39

N
J"{”] - I[H] - Z C?k_}"[i’l — k}
k=1

N
Qg iy
22 {ak} =

= A7 A GMMel #atel 2 1-7F5A (log-likelihood)S Hslgto g4 dojd = 9t}
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I Hy+Ny—1 o

(] = i) )

L =— j r—;x(
Ny H;;,u Eiﬁ,'ZFEU; ’ 261-

v.‘ § »
N GMMel A o] 71§29 WS (Gaussian densities)®] 7§g=o]aL(zbzh-e Wit J’é FHADH, &=

N—1
{aide=y of e B2 v oa (40)e] L 2 A

o

HAE A@ze] ololth, IR o Uee] vepr|EEe
gagress Qold & 9,

544 41

22 _ 1R by Ol )i —A]
aa*’i N‘-' i— 1 En 0'2

n=ng = i

£
SR

3714, =
FerH5e 67 48 S

N
~
N
~
—~

40)¢] W& 34t(inner summation) WlF-¢ 1WA &3 S 3Ftojtk. FEH
R oz Adojd 4 9ok

514 42

.z

ag[m+ 1] = ag[m] + 680 i

A71A, me W Qldxolal, dE (Y 55 /IR ) Judk 7 (fine convergence) S ¥ E3=S T
3] A MEEch, Ao g AAldolA, 2 e dolA gk, shhe] X (distribution)el] 2E GMMe] A ul
Ao (41)2 zreEFskd = gk, oRE, AFAH @ §=0:012 103] k& o]} ol e HS oFr|Fit}.
Ba-A e (39)9] SEhalE N2, 2 @ 9 2 2 9S 23e goaRE olm dojHe Ei <l
2o A7 FgelA e 23k mme AMERE A4E 4 Q. ols ARdA sy T4, &l
o] wkgko] digk F o] f2 B(E AX|-%7) ol7|E A ofs) AHE & k. AFH Azt Ao AHF
o A, A= 20 - 45 Wele] A Aol Ee §1del wheh W3 He] Az ~EHAPE do] A H
obx) . B ol S HUEh N A AlolF9 dAle] AR FrAde 7S B3 2AHE 5 2

kgl o3 dolHE dv 22, (F 9 Ad Fo) B HoaHE] AUALE F3ly] 8 €9 EdRAT
AE 71E&d(tilting) o =24 @dd 5 drh. AR, ARRAL A ZE AR AAS A S5 e §E FA
7] el wjg e vjegdowm FRsE. Ay ZTE$(color flow) TE 39 =Z# R =(power Doppler
mode)= ¥& o3 dlo|]HE FE317] gt AR S Aost=d o]&E F vk, LW ozlo] YA 1}
W, #9 EdamgAs AVAIREE 3 AAVE HA4oE AHodE F e AR IEEY. wE Adio] EA)
3HA e YIS AT A AuFgoEy s FEEH BEgE doldHE dv AR 7hsEit

dE S0, 6-mm AAE ztE IS 1 99H(distal end)olA] ¥HEEQE o= dolEe 2 mm FAE AT
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