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o71A, G A9 FE(Stiffness)E, pT 39 YE(Density)E, C= F3H(532)9] A3t & vepd &
A ddeA IS go = FE F gon, diFE 4EH #Y 5 k. ol
1 a

=
AEs 24 Ueld AshEs P3h632)9) A% SEE ZRFoRA 4FHA @

NE x Ypow oBd AdE vy I Rt
B A Hoh(532)9) Ak £EE PR 2H R PR 249 FW 2] W7k AU A 7] Zstol
Az 5+ Ao

A S630001 4, & e FA(300)= FrE AupE= B G99l EAF HBA(Tracking pulse) 24 A3
x Falskal, A3 253 o= %é(562)E TR, = 55 Fxshd, Sl ofs) LA
A

3}(Plane Wave)E Al
o

(300)= =29 =3 ZHd

O

sked, A2 H(320, = 3 FE)w A3 & AB(M0)S #Al Gl $4E 5 3
ool A, Fue] dn £ Huh A %Xéo}ﬂ Flal, Ae(320)= A3 25k A5 (540) 24 FH
I i glvh. A3 25k 2540024 AWabrh $A8= B8, a9 A A

&

JE(Frame rate)® 3 3= st ¢ 9},

A3 253 B2(540)7F A2 FAE *, A3 253 HA2540)= B4 99 9 224 e 2I1E (560,
0)x= %283 ZTEH(310)E B

Scatter)ol o3 Ar&kd 4= vk, 2=AE(560)0] o3l A A3 257 H2=(540)=
AbE F oQdek o] Ag-, 2=AE(560) o ofsf AbgheE A3 2& T HA(540)= A3 23T o3 Fa(562) 24 2
RSt

%

, H A3 2T o= FA(562)00 71Este] WA el A o)
o 94(550)S AT A3 2T odlFE BA(562)E FAIE] wheh, AH2H(320, = 3 FXR)E A 99
of et 253 F4S Y 5 AT A3 253 A= F2(562)00 7R AE 253 9N T JIE
E3sle A2 gut 29 3G oE AFE 7 AUt A3 253 S (540) 2N HHATE FAHE A
A F(320)5 29 T3 ZH dolER 3 29 436G50)Ss 44T + AT
A S65000141, 253 e X (300)+= 3 #FYF FFG50)T 7w 2T F4(510)S Bty B4 99
o] WMeE A=d. A AA g, AgH(320, = 3 FX)E= 7FE 283 9AG10)F 3 29 gak
(550)& Z+ZF 714 Yge® the A|XE(down shift)sle] HZ dHelgz W3 4 glvf. o A%, AH
(320)+= ¥gd Ex Eﬂ‘-”]aoﬂ Zlzste] 71 253 974(510)2 33t Z9 GF(550) HY] % AHE Aatst
i, Ak 9 AHE A 9 Ul 249 o]l AR Fbste] x4 WLE dalkste A EES xFE
T 2 AAdddA,  AYF(320)= 7w 2T °§/}}(510) 2 gn #ZY GAG50)E Bt
(interpolation)d+ ©]%, wx} A#(cross—correlation)S T 2o & AAE U= 3 270 kel W9
A Ao 2HY B9 24 HAE AT + Ut
@A S660014, 223 A FA(B00)E HEE FF HYRREH HAdge =g A7kE A o
AAldo A, AHEF(320, & 3 Fx)E JEH(B20)225EH F HFXE whHoz 7|d4gd A o o4+
4o &4 AR X¥EHE 55 27 HAREE Futo &Y AIEE AT 5 dvh. o] B, MR
(320)= B9 A5 Wed digh Wslsko] 7P F AHE 7Y kg AR AT ¢ YT, olF 4§
3 MeF(320)= AZHE 55 237 WYE Al wie) v dibeta, vlE AabE 54 237 W b
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=
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s
&

3l +X

=

o Ad, Al

2]

1l

3

e
4 % vk,

T

:
2 o4
221 (300)7F &

;AL AR dD)7F 7] AR

s

HH
jul

RL

=
5 21

o)
1.44mm ¢
o
=

T3

e A2 7‘]‘3]((‘12)

1(xz2) AFole] Al A2 72 (dy)

RS

=

2l

.

7}
pakel
L
=

<

o= oAl

et o] s

L

=
& Q.

](Xh X2, X3, X4, X3) A

RS

J

]

T 7be 2 A A AAlde] o}

of whe} AAY
(d)= 5mme

o
o

[0104]
[0105]
[0106]
[0107]

)

)

oA, 2S99 Ak FX(300)9] A2 (320, = 3

el

[0108]

N

A

5
o

A

!

)

il
oF
il

)

i
,mwo
=0
ﬂa

o

N

=R
S E3
= A1
(711,

=

4
o 71xsle], Al

(320)

2R
1=}
B

1]

=4
x

Al

9
Al 224711 W97 At
+od

(711)& &
(3200 A1 =7 A (xy)

AT, 7)ol A,
3 T At

=]

QI LRTH 7FE
] 215
A~
e

A
[e]

.

Alelloll A, A 2] 5-(320) =

s 2

A F (3200 &9 W
(320)

F(731 WA 735)el o

o

T

[$}
A=}

T A
= 2

]2
o

*
o
3

K

E20
=

_16_

stof, Al

[<)

AL 270 249 (x)) )

b4
F g,
ﬁ].

11]. =]
3]

o

il
ki3
=

=

o 7%

1%
547}
A (L)

‘?3
ke

]

Fo g
3

b F(720)& Hlalste,
[<]

kY

R

s

A&

L

Fap = A7t WA ts)

(320)+= F9

7}

AF

L

fu

<

]

=]
3

-

J
oltt.

]2

&

L

L

H740)= HW

]

3]

FH7b =

A1 FE 22 (71Dl

(<]

=

(320)
g e

B
Al

[e]
=]

=]

]2l

&

o

=

Al uj A =

=

=

L

g E9,
A1 (ty)
o #A

=
L

S IGBERER P

= Al 27 gel(xy)e] Hl
712, 713, 714, 715) 77t

o] wgjel 7] z3sto]
(730)7 7%= %=

o &

o]

(720) We] A1
Z22(711) ] W7t
5

il

o

[0109]
[0110]
[0111]



10-2018-0109500

[}

=

=

H

el
=)

Hujgkolar, webM A1 270 2kl (x) ol A €]

(711)2] W= tolA

s
2|

tH, Al x

[0112]

to0l

(712)9] WHel+=

2]
ZS

AR, Az F2 =

v}

+ gl

=

w

A

?_](le X2, X3, X4, X5)°] AEH0)ZFE o]

Jol kel ar, A2 270 @42l (xy) A9

=
T 7a WA X 7cE FxA, AYF(320)0= H9 27

Al A (d) 2

A

[0113]

A2t

oy
M

s}

[0

Xy, X5) ARole] ofAE Al A2 Ael(dy) et

0 20 (x1, x2, X3,

<]

_o/]

A
-

=

N

82 & A A AAlefel w

s
_

[0114]

=

N

[0115]

5}71

o

L

fu

=3 e A=A(300)

=

)

1

A

BEE
= olAme] wAHE

E

1y

no =z rolA Al

2~
N

o] 7K

]
=]

AR =

L
fu

17t =

7}

~

e
4

Fel WSl Aojrt =

3}

(€}

( tavgl)

)

g T AIZH(ty) WA Al

7 95

]

%

=1 Oy
3

n
k

z

2 Uro] Al

tavgl

[0116]
[0117]

N

o
M

w
._ﬁo

[0118]

3

=

L
fu

o &1 (300)
(tang)

]

A
AN

n-12 HpolA A2

=
s 1

1(tess — 1)

_X;

>
&

754 3

tavg

[0119]

Al

]

i
o
s
0
Nfo
TR

rvie)

X
Ar

T 7a WA T 7cE 3

[0120]

3}

)

g =g A7ty 9

(e}

24 AR oFoizl Ao

A ()2 A4

AZH(t2) ] AH(tsts),

7
M

5

0

@ AIE(ts) 3 A2

4 (-2

=
=

el

=
-

)

i
o

( tang)—Q—E

_17_

[0121]



[0122]
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[0130]

[0131]
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ot = A HE (ta) S ARE. A AN, Fab = ARE WS ()& A 40 met
ATt

B
4
LU

&

w7 S84001 A, E&F | A (3000 P B A WE(tai) S Z1EFE DAA ) vagth o)
oA, AAA(a)S e 250 A (30009 T7, AFY ol weh A8 doje) %A & vk d A
el A, AAX(a)9] #e AHEA JE& B3 242 = At

gAdl, 9AACa)e e 204 5 Uk, Gvk, AAA(a)9 Fol 7IAE FAR FAHEE AL ofyr),
A S8400 4 Hat et AIZE Bl & (tai) 8 #ol YA (a) Boh & A, 2% Ad FA(300) = WIS
AEDH(AA S850). & AAGNA, 2y A FX(300)E o =G Az

urh Ana #ua 49, B 99 delA ARE Sol o8 el AR Roldn A4 F Ak

© 8olAE 289 AR FA(300)7F el 24 A zAzelAe] A we A7kl BFEH L) T AReE
Aol 24 AW Aole] Fo w2 A7ke] 2] BEE (1)) HIEol we} WG AEee AN 2Ae

Rout, B A ANl ool BAHE AL otk e ANddA, 289 A FH(300)E Al B
ok T A7)0l AAEE AAN(E) BTk 2 A% WFL 0EF % Aok, A7, AAA(B)E
g o AAH70, ® b A2 Zeled AolEe] ola) WEEE dele] 1k & Ak,

L 8ol =AIEA kAN, 2Euk g

A gre] Hup = ARE Ape] FH g} mlastel wke HEY sk o vE A
o 7 332

A1(300)= A1 Fat F3k =7 AFHt)S dAskeE T 54 AR

o3t
)
w
S
2
rlr
2
—
o_IL
o@
%
k1
gt
>
s
-
&
l
ro,
i)
o
ol
rlr
el
=
o
|\
o

T 9E E A A AAd wE 283 2w FX(300)7F B4 g4 ) B =4 AH oA =A%
Ay =4 A 7FS JeERE 3d (wave front) 18 ZE(910, 920)9]t),

5 90 =AIE ZYZE(910, 920)& FxehH, zlo] wek(zx W3k)
Hol wixg 559 27 #HRA(x1, X, X3, Xa, x3)olAe] o] gt
I E(910)E Whako] ALK e A9 3 T AZFS TAZ @ Zolar, A2 3 1ef=(920)+ Wh
ko] wAZE H9-9] Iyl ©d A TAF T Zo|uh, Al A :ZEHE(910) 2 oA2 v 2P Z(920)E 3
g #9 Gde] Y #HelEVF 6250 fps(frame/sec)?] A9-E ZAIS Ao, gk, Al 3bd 232 (910) ¥
A2 gH 2 Z(920)0] =AIE FHELS AAHA Aolar, E IfAle] HAld 7} dw #d Jido] 6250 fpsE F
dslo] E5HE A9E A= AL ol

Al FH 2HZ910) o= H5 =7 ZFA(xy, X2, X3, X4, X5) 5 %ol gke] 63mm A A5, S A HolAL
Ayl = A7kl mAIE] Qltl. oAY, Al ) =Y AIZH(t)S WEF 5.44ms, A2 A3 = AIZH(ty)S
6.72ms, A3 Ay =g A7H(t)E 8.32ms, A4 By T A 7H(t,)E 9.28ms, A5 3 = A 7H(t5) S
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[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

ZIHSd 10-2018-0109500

F A4S Rolth,
E 82 @7l RESW, AL W 2AZOI0)04 2E3 AW FAG0)E AL F3k 2P AZKL) dA A5
o B ARHE)S BE Geka, Ud kg 52 ol Al BT 35 B9 AL, E ARE F ek

Al S810). o] A5, Al Bt I T ATH(ta) S w2 (5.44+6.7248.32+9.28+10.88)/5=8.128ms A

AV

3

C EST Aw A G0)E QFsE T 54 AW Aele] Huh =9 ARE Zolo] HHghS Aabeto]
A2 it F1 T ATHtae)E ARE F JTHEA S820). A1 A 1= (910)lA A2 3 = AIZF

(t) @ A1 9 =9 ARt 2 WA A5 3 B A7) A4 Fa B9 A7) 2o e
5.44mso]3L, 5.44ms & 42 YA A2 H I = A TH(tue)S 1.36ms2 AMFE 5 Q)

Al o 2P Z910) oA Fuk = AZE Bl & (t,,)E 5.9762.2 AXE 4 vk 259 Ak X (300) =
b = A AE(tio) S 71EAE AR (a) St HlaL(EA S840)E = Ak, 4 AAlA, AAR(a)9]
#2090, 253 A FA(300)= Al 2#E(910)9] @ES FIE NES AEsHA ferh(d
$850)..

A2 b 2 E (92005 FxeH, B0 A7 F9(x), X, X3, X4, X3) & Aol #hol 72mm ¢ A5, FH A

Holl A o] 3yl = A|7to] EAIE o] 9}, A2 3bd 313114(920)b A1 A 22 (910) 9} vluLske] g4 e
2 SWIEXF U3Hs wg v =Y AIZke] F2 1+ 2o QS & F At d7dl, Al I =
AlZH(t )L OigF 9.92ms, A2 3 =9 AI7H(t.)2 10.56ms, A3 B3 =& A|7H(t3)2 10.88ms, A4 3 =

9 AZH(t) 11.22ms, A5 B3k =2 AZE(t;)2 11.84ms Aok, AEF g2 2T AH<l Aol

PRI R = 8E A Fxed, A2 3 2 Z(920) 04 23 dek X (3000 Al Fu =g A7)
WA A5 ot md ARt S B dska, B3 i@ 52 ubre] All Bt I3 E=Y ANt E AN 5
AeH(EA S810). A2 I z2EfE(920eA, Al By =D ATt w@e
(9.92+10.56+10.88+11.22+11.84)/5=10.884ms & <= Ut}.

b 22d e FA 3000 A2 s (9200004 A2 Bt H9 BE AHtue)E ART v
Al S820). A2 oA 1 (920) 0 A2 Fu =Y ATHe)H Al F3k B At 2 UlA] A5 Hok =
g A A4 B =g A ()9 e §e 1.92msolal, 1.92ms & 42 U A2 B Fd md A
Tt o) S 0.48ms2 AR 4= At}

A2 vbd 2 Z(920) oM B3k 2 AIZE B S (t,,)E 22.6752 AlakE = . 2Su Ad A (300)E 3
bomer AIZE M S (o) S 71AAE GARA(a)9t (A $840)8 5=tk A AAelA, AR (a)9
fE 2090, 253 A A (300)= A2 g 2#2(920) 9] gES S WS HETTH(EA S850).

@A SIOA A, S8k A FAGIE ASHORNE He) 53 AY Ak SAelal B Aol 58
A4 ZzelAel g9 wg Azke B olgste] Al B3 HE(sw) e AddTh o AN, e

94 5
n
Xh=1 %
Il
S‘W"‘.Tl Zn—t
k=1"k
In
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[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

SIHSd 10-2018-0109500

& 728 9 Fxshd, FEHO)EFH Al 230 Sl 9 A= A smed 4 vk &g, Q)

ol 7re] Agle AdAY 1.44m¥ = U}, gwtk, A& PES
o] =4 Ao A AgE (5+6.44+7.88+9.32+10.76)/5=7.88mm = AAFE 4 At}

% 95 A sy, Al spE 2 (910)0l A Al Hit FTk B ATHt) S 8.128ms Q1uk, AL F9k &
T(swv)E 0.969m/s 2 AREE 4= duk. ouk, AEd gELS AdrFQ Feld. A2 v e = (92002 7
A2 Bt Byt T A (tae)°] 10.884ms ¢k, A1l A S=(swy)E 0.72m/s & AME 4= o},

@A 51020014, &9k 2k AA(300)= B 54 A T AR T 54 AR Abele] A ek Fe
= AH 747k I35 wuk A7) 2HE o] gate] A2 A & & AS D}. d Ao, 2adt A

AR ele Fole) =4 AA Abole] Azlsh Y =

#9146
En = Xn_.
swv, = ——F
Tt
o2 AAjdelA, 23 e FX(300)= 7o F4 AF 5 AR T S - Aoly AR Hu
=9 A7) AE Ba S50l G5 RS AL oEe] BEL Az I% FE(sw)Z ANT FE gt

T 95 3 Fxskd, Al s 2 (910) A A2 Fuk Ed AFH(t) I Al BT =g A7) Abole] A
ZF 2= 1.28ms 18F, A2 D3} S (swvp) S 1.44mm/1.28ms=1.125m/s = AAE = Q). R R A2 53
(920004 A2 Fo =e A9 Al B3 =Y AZH(t) ARele] AR A= 0.64ms <1RE, A2 # s}
£ (swvp) & 1.44mm/0.64ms=2.25m/s 2 AMbE 5 gtk dEd GES BT dAAA gtelt.

A S103000 4, Za3k Ak AA(300)= D3 S5 W (swvaio) s AREekaL, F3 H 8] (sw)E 71EA

3 AAACy)SE Bt A AAjdelA 2Eub A AA(300)= FA 73 Zo], A2 Al H(swvy) S}

Al B3 S5(swv) ] A5 Al 3 SE(swv)E o] F3 S5 M (swypi0) E AR 5 9
#9514 7

SWV, — SWV,
EWViatio =

SWV4

FAACy)e #2239 A AAE00)] FF, AR T
Aol A, AR (y)e] w2 AR d8s F3l 24E s

A, dAX(y)e L 0.5¢ 4= Aok, gvt, AR (y)9 Fhol 714" A2 TFH= AL oly),
@A S1030001 A4, AT &% Bl (swvpaio) 7 AR (y) Bop & 49, 2539 A AX(300) = WHeEks HE3o
(A S1040). & AA oA, 2&9 2k ZAX](300)= @A S103001A] AALsE a5 8] (swvaie) 7F 0.5

30 2
v

T 98 A #H=xshd, Al i 2 EZ(910)4 B3 X B (swypai.)© (1.125-0.969)/0.969=0.16 2.2 A4t
2 5 oodvk Al s aE910)e] B, At Gk S= v (s 7k 0.5 Bk 2uk, 253 e g2

=
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