SES46] 10-1651830

(19) A AIZE3 A (KR) (45) T 201608429
‘ N (11) $5HE  10-1651830
(12) 55331 (B1) (24) 22947 2016308Y23Y
(51) =AE3EF(Int. Cl.) (73) &3
A61B 8/08 (2006.01) A61B 8/00 (2006.01) Pl B RS k- Z o zde], Q13.

A61B 90/00 (2016.01) A6IN 7/02 (2006.01)

I Aol B W el 0 (3

GOIS 15/89 (2006.01) GOIS 7/52 (2006.01) © 19355)
(52) CPCESI&F (72) a2}

A61B 8/0833 (2013.01) &, A%

AS1B 8/463 (2013.01) Ul 98075 S1AE AN olzse] 273 Eelol s
(21) 2993 10-2016-0057469( -3 1204
(22) =444 20161059114 A2, Ax

AT 2016005811 w5 98004 $IUE FRS EIE do] ¥ =
(65) TN 10-2016-0056867 ko] B 8808
(43) FHLA 201613059208 (74) <l
(62) 9=9 53 10-2010-0041971 oA g, AAF

AEAA2 2010905904

ArE A 201504930
(30) A%

12/435,196 2009059042 W] =(US)
(56) Aa7]=2AEd

1520050215899 Al

1520050240126 Al

KR1020080090120 A
AN AT 55 21 @ AR )
(54) ¥ o] ¥ 1= JASd 259E T 85§ 237 FA3A 9 =
(57) & <F
B e wgE QY 28aE A A4 S=uel ABErh HIF MasliEe) Y e 28 o
A5E olgge s SHAT 245 PSS HIFL W)= e Asd Wel e opld 24 uas 4
Za. w9 me owewry fdE 4us 0o ANE AFsy Faseed oed + A wWeel
@717k HIFU 2 335HE Asid AH88 = ek, AASAE HIFU 453 249 W98 GYstshs 2osay
Blo] m=wlog ZFE
0 E-xl

34—

40~

HIFU 341

42 =

Ay




SES46] 10-1651830

(52) CPCES|EF
A61B 8/485 (2013.01)
ABIN 7/02 (2013.01)
G01S 15/899 (2013.01)
GOIS 7/52074 (2013.01)
AG1B 2090/378 (2016.02)




10-1651830

s==9

B A A

F7He

ATE 1

)

= (feedback)S A3}

3:—}

'?4

o
Ny

o) atel el o] el o3} 4]

I 29} (beam profile)?

=1}
=

wele] g oatelelol He)

AT 2

23]

N
-
el

B|A)
o
4o

X
el

w

N
ol

&

A1

g X7 9go] o E# o] (emulation) & 2A SJAFo|Eo] A

1

i

iy

iz)

LI, elEeolAdol

gl 9l

A 2

AT 4

i

&

A1

il

B
o

o

Ay

. ©
g
_,_I
R

"
fi

1
o
;OD
&l

ol
A

BIK

Adr

AT 7

&

Al 1

g]

=
jand

1
o
ToH
#H

ofp

= AN

33

A& bl

=t}
=

REEE

oL
[e)

ATY 8

)

3}

A1

N

=
jand

1
o
ToH
B

-
el

S <¢lE g " (interleaving) A1 7] &=

3

&

5 3

|

R

Ho=

Az W

&3

Gl

AT 10

—~
o

il

&

A1

1
ot

P
o
;OD
23]

_
~
N

el

=3 X529 AEF(dosage) =

N
o
A4r
~H
M
|

_—



10-1651830

S=54

AT 11

B

(model) % <]

CE)

g ATHA]

A8 12

A

Z 2 A A (processor )l 2

33 (programmed)

g
3L

3

b1 9

| &3]

I

S
tlo]Ef(data)

=

ey
o
Mﬂ
il

N

A A

-
Aols

@= 7}

7 57¥ (computer)

1
.

A

A2

Qhel

=
=

RLE RS

R R I e = S E R P B

3] aTA

s

Ar

iy

W

A% Al

f:sl_

=
o

o 9= g

AT 13

N

!

dlEdolde] A&

ki3

g, 17

s

o dEHolde AF

3

&

= 5

|

2

g, gk el f4A7F elEeoldel ofsiA oF7]

she

= =
s 54

703 (scanning) & & W9

2

EXE

=t}
=

A

AR A

.
=3t

ARE B5 7

Fahe

A
sl

[e)
A&

N

W

T8 14

of olelA of7] %

\

)
~
o
X

N

iy

o Wele A W 94

doll oA, =

123

A7 Al

e
=3k

8 9= 7

)
——

il

AT 15

,zrl

"

Ho
!

"

Ho

b A v

3|
T

1=
[}

A%E 95 7

= 7

o &8

AT 16

2

= o

el

ECE

s
S|

A2 F4e YA

o lejA, H

12

I

A

b A% A

)
r

=
o

8 9= 7

AT 17

2

A7 vl

=
=3t

7}

AT 18

froat
o

B
=

~
o

o

Alr
]

w

A7 Al

e
Aols

Fe %Y B85 7

3}

|z

X

—_—
o

N

BT 19

2}
!

QAN ES A 7L

o
=

9 A= 39

7|2 5E 8] Aol wisA

N

70
™

341 7] (receive

]

=]
=4

beamformer);



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

SEE46] 10-1651830

W Zzudo] GAS taZgol(display) s 2 71e3d taZeolE E£3ste AlaH.

AT 20

Al 198kl 2lolA, Aol nAE F&H 22y XNFE 9] dEdolds xeeta, 237 WLvF ddw W
S gy, ¥ Z2udo] o EoldS 8 Zlola, TRAAIF x| A Wl ZT2uldde] A e o
FoAQd Y9XE YR olvAE AAAIEE dAHE Al~E,

o~

A 103 o1, EANL AR YA 28 AL AP AEE ASIHES A Ao, 28 A
gol 22 WRYH F%N wskel F5RA Alojus A,

na AEE EYd gdE ol z(license)E 7HAH, 53 AFAtol Al DARPAC JsiA] F-od Ak HR
0011-08-3-00043 ] o] A3te] AzH ezl Ao thalr A 3xF A FolAAE F= AL 233 A3
H g3 Ao EEE 7HA 3 Y.

2 o] FAldE 253 Gl #E Holtk., &
intensity focused ultrasound)ol ¢ 3= (feedback)

m[o ﬂ',
L FN’

v F 7] &

HIFUE &, %, #¥, v O 99 9954 g 23 F2E Adsted AMEREY. 253 oy
(energy)v SWEA e 24S A7) T4l 224& 7Hgsth. 253 YA A43 2248 3
ste As Fsted: JEHET.  2FT 93 AHEe JAFAQ 3R, dA4d, Fe Be 155 dA - S
o3 & Tt

259 9dste HIFU A58 fFXshed AREH o %}E}. FAste aWEHA g= Ao giF Aw =
(pulse) & HFated B85 £t odE 501, 5Yg ofdol(array)7} HIFUE 9438t dE3ste] HIFUZF
eyE AN JEEA eed AP, ey, HIFUE 9332 9aiA AeHE ogolds Aold
olfol & AHEE + Ut

ol X: wotel A9 944 AETH ®WE EUHHS | (monitor) AT =Yo] I AT, dE 5
Z53 A\ A7E 8% As(=30F Edld (speckle tracking)oll o3k 22 B3), A 55, E= %
27 W, 2EH(strain) S S5 AHgET. ey, olF A 7Nk 239 24 545+
FEI AT U 32 = (signal-to-noise resolution)& Ad 4 AU, dAAHoz AgHAd 4 gl
21 8

7hekgl ok

2ME A, o3 VAR A FAldE 1A E JEE 25T o gEws AFsr] A By, 8
@ (instruction) % A|~®(system)S EZ&3t}. HIFU W37 ZRE 9 H(beam)d YA&= &3 JGA3E o
ggtomn =AHC) 259 JAdse HIFU WH3V|E25E Asd del osiA  opjd =32 W9
(displacement)E H&Esd. I3 2% ¥ & I3 HIAZREH fdd ARV B2 XE HEs
Fststed AMEE 4 k. AR WHEUVF HIFU 2 dstE HaEiA AH8E = 9 APBAE Z 1)
FstEFE ] WS FEwo R HIFU AES st dAAE ¥y B 5o W 17P AbgE AT

A WA BHen, X wde uPE U5E 2836 @ HEug AFes Pl AvEt. naw g%
A 283 WA RRE Bae] ZAW olAbol|o] (excitation)o] AEHH.  olAtolEolHol laA fu
A x40 W97k AFAY. olaboleolde] W Ewel(profile)e] Fabel Wele] FrmA AR

_5_



ek

10-1651830
3

-
R

s==4

tlo]E}(data)

i

kel
i

p

[e)

a9 7

1A

o

9/]

A7 wjAZE 2 gkl

1

kel
i

Z M| A (processor ) ol

L

[e

3L

=, AFE (computer) = 7}

Z 133} (programmed)

(instruction)= A

[0010]

w

o

Al

[0011]

N
o

)l

s AEE 259 AR A3YS YA

mm

B
il

&m .

3

9

\

23}

AL

=1}
=]

g ol(display) &=

0%

o]

1,

kel
pal

o}ok

1=

[e23

Aoz oA X

[0012]

K

B
il

[0013]

(block

ZFE = (chart diagram)
A ¢ €]

=

=]

[¢)

714

i

kel
pd

A el €]

A 7

i

kel
pd

ARAA, FAHE

E

=

)

diagram)°]t}.

o]

o

wjr

—

mA

™
Al
ol
;lry!
B
M.O

N
ol
o

1

¥

<23

g
ystel 2zt

/EE ¥A~(focus) 9

A5

L

%

]
|

ZS
A

bou/EE ojereleld
s,
o117 o] .
%]

JEE olHERs) vy

433},

4 2
4
=]
=

il

SRREE

ejAbolH o] L 914 ofelo] B/E= 1)

T
=1]
=

R

2p5o] AlE
J(elevation dimension) .= F

pil

distribution)
o
Z o
S e
o

24 o 5
A5 H137] 9] (power)

=g

)

= 429 <le 2" (interleaving)d -2 A

3} o
or o

kel
, olAd, A= b

lo]61

°ol&
11—4_.
2
(o)
Z}
2}

o
A

=

7Fe],

=
T

o] A (emulation)<

& 26°]

2=
T

o] A (emulation)<
e ARG

h=}

=

A=}
;._‘:L
=
=

=

A
19 o
Wel o
2y

P TAE QL g
=]
% 32 WA

L84

2}
hal

3
=5

1% olajolHlol Mo R A

4 Add e,

38 WA e 462 AN Al AT E A

CEERE

3

CERICE

=

o =A,

[e)

=

st7]

=

AuA= HEH 3 A

E
A, 2 914

SRREE

3 A28l o

(elasticity), =E#9, =+ A(shear)

ZHs 30014, ejAtolElo] el

25e 24
(attenuation)

R
o)
=<3

°]

[0014]
[0015]
[0016]
[0017]
[0018]
[0019]



10-1651830

S==4

5
o 0
BT W T N g
~ EEOQTT.‘W-L, X ==
UJAHE Wlﬂ = <0 w
L, W5 5 )l W o+
. R x A PG
S Zgx ZTE T Rz o ST oS i
f2 TIEigs THE  HZ S TERS g
N S B = I 7 2 G g
T D — 0 - e SN = o 09_ iy E
o T8 ) e mdlurm%% 7w ¢z %ﬂ%zﬁ%% D a
W R A No & 5 S .o AW T = o = T T T o Wy iy
i%%ﬁqumﬁ W ~ il 5 E oy T W w W B N > T o T Tk
Dol % H oM Bl Bom BoaT 0 z R A N T v x T 5
- G N " x =22 e 2T 43 IR sTw §E K T T = 4
LR 1% 2% N 2.7 3 E BXu IT®Ho X =w
PRSI 50 2 (T3f s TifZ gz 22 553 LAY
o "o W T of N rmﬂ —_ N o — o | o * do () ) -
Sl [T ) < = X 3 " s E 2@)]]] -
i»wwﬁé%gw T % 2ieg %%%%%ﬂﬂéj frr 2o Ty 5T
o] | ~ 3 ~ £ — \1,o| ) N o = 0 %o
= R S 5 ome r o o P L I B W o
=) EL A \DFL ‘ML o i) El_ @) ﬂ/r ] ﬂ . ui = A# = ﬂ.f gl ‘NL Z‘.ﬂ ;II/I J — X _&.E | By m ! ,Dr i O#E o
2w R ﬂuﬁ..a%oo ™ _Er un%wrﬁo x%% WL o M %,xﬂ kS b o ST
%er.ﬂﬂcmﬂs ¥ 8 TR S Mo Y B o T TR mﬁ_gmm B o
maﬂ@%@wﬂq g o A BT »E %@wwgg_m oiﬂmmﬁuﬁ_iﬁw RO o
oo m T = o= r ) ;o wE N - o o A %o s PT | P E M R
= = = noToR et N o T _ LN n I R oz o I o s
TET A o 7y X wET L TaE e R HE e o ®w s
o H B @_lﬂﬂrail oF o) R X = =~ do G R — O o R %Nro_inn . ,1u.| T T o
ﬂrﬂﬂ%%ﬂﬂﬂ% E2 o R T oMk L d%ﬂ,gﬂj TT L % M a ﬂ%%%%&% R
—_ 0l —_ =T — N i 11_|] [ [o1 0 ! .
o =B MH Wﬁ G oa RS NM mm = < 3 mr Moo sy Y T z ior 5 3 o T mw = ﬂm T E cy Mﬁ wm
ielagicl t R . e ~ ~ w T j TRo_w
il ® W X m; Mm ke Al e N D m = o o ARt o uﬁ ) A~ A i
N %oﬂmbﬂwe ﬁa VR %ﬂ% A w B2 O o = IR o WL mro n ol zu o 4 w_mwm%
U o o M e D o G R-C i 4 D i l).ma&ﬂ&, <
- ) o DS _ BowT L N & NI = I3 SRy < o 3 ol <
w;wiméiﬁ SAL N R L gL ELT Bragiizd z
P ut S 0 0 ‘,I‘l T] ‘O|~| A _.,ﬂnA iy —_ .
SETI LIy rziz IfC ! iji%f:;m
R R s X o - W g T W o2 5 R o 8n = R o P
— o B o].&.‘_Lq = g a2 — —_ o B2 11_|1 o O Eibt_rn_i F o 5 o
E%_oﬂo.crﬁxiu% < oy mﬂ7ﬂ_|ﬁ Aoﬂw Laiﬁ N 1r(\mﬂ Hy i o }ﬂlx
o o BT R of 3 w T = o SR U <)oy 5 MW G w X B R
= =) B o o G O i S ﬂrqe}du X of — i kon_tu%i o 75
GNEE%%M T <+ N Vmﬂ%ﬂ 0 S G Wb ° 5 " G e Y m P A
FENES TS 2E CZIDRy P23 hRE R - EESEIET 2z
i~ < W = ¥ o= T 0 U Toar o H D X T e =0
WﬂﬂﬂﬂwiﬁbtﬂﬂoLW ﬁwﬁ E&r MWWJM% Mmﬂﬁdﬂawoiﬁe ﬂ_Euer,_A/M‘UF MLHMLIME @Wﬂaﬂmiﬂﬂoﬂ OLMM_Eﬁ
ry ,ﬂluoﬂllniuw @ ° o T P NP z ° 29 e R = g E N i} d.ﬂ1r1_
E#oiﬁﬂiﬁx Lw N o < o e <l ~ Mﬂﬁl = N ﬂwiﬂ g s N~
x W | ol ) . g = s B CI =t T M ; NG = oo A = N
Hﬂ@_.x‘_‘m_uztwmﬂm_ldﬂb Mﬂ M_M&HMW m% ,iilwoﬂﬂﬂ Mmﬂmﬂlmnﬁi ym_guwﬂw‘ﬂ %MM %mﬂﬂ%&%&;t MMMW
" " o a%iﬂ_\oﬂ 8 — Xm / ~ Z 4 U5 & : D NE T g
o_umﬂﬂo#v XX EERCIE °T T2 e oo s i Wz & Ei;;_ "N P gl
HE g, W 2 R 2P F® 53 R sed wE T b P BB e 5wz
FLENmreh g Teh 23T TNy ¥ 3g - KopE oW LR S
- ~ = ] ] ~ = ! ) ‘|1A‘|E
%%ﬂ%ﬁ@aﬂﬂﬂux MOE o Uy Uwﬁ%ﬂoﬁ %%%Wyﬂ% WW%M ﬂﬁﬂ L AP
ﬂu,& .Urﬂm o MO zo . e B T 0 - Mo 27 © & R Ho I T
]E# ! — 1H i )lﬂU L].IZ o ° 0 — ‘,IOTH
E,* A_I‘UFHU.L oLﬂéec._ﬁ H_A.M dAlM;o Ogu - ﬂ_.mOf ,Cl%_/ o Zy ~ mmﬂoo‘m_l ﬂuMIL‘Ol,Z X
ﬂoﬂﬂdﬂﬂnﬂ ‘qooopv7 ‘dll..mg ,_iﬂ ‘NLQE mﬂul HQVUEH_,O W,Alcrc‘mﬂo N
ﬂp\f%”o_ © g g 82 g m B ED 5 X 2%
,ﬂggmwa4f%@wngﬁgﬂmgﬂ
W%ﬂ@ﬁﬁ%&?ﬂ it eT oz
A o BT
ST T
RN

[0020]
[0021]
[0022]
[0023]
[0024]
[0025]
[0026]
[0027]

W97}

=5

g

=

—

o}

[0028]



10-1651830

s==4

5319

<
=

2]
3] Al5,107,837

4,2

1 3

9=

bl o]-§-# .

ek

=
=

o] 270 Abole] We)E

7HAL A el A

)

E
=

] %

L
L

2]

&

Els

o}

; A5,178,147

sht o]l
d A-gE

Bl ==
=

Al 2~
A7

L
i

ol ZAE W =

Al 6,558,324

<
=

e

; A6,508,768

e

<

A5,293,870

L
L

A (frame)<

hyA

3

A

94 w

4

=
=

!

N
o

Wy
<] AR

[0029]

W (displacement) T= I

epuie.

ol

1=
=
=4

ol% gAelA e ~EL

eELE

=
=

(field)7}

Jefell A o]-&

Z

2 7

~EYeE& B=(strain rate field)7} ot

L
fu

e 7E A

ZHAL A el A

@_

jud

g A7) Gl AAA AEH

e ol

[0030]

F 7R T

3
&

B

ol
N

—_—

i
Bo

=B
1%

‘M.O

el
o

- Of

Mz

oy

=0
ks

h=i}
=

(sample)
o

=
=
, o

i

o o A
Pl
=

ol o&

iz
=

) A

H

270 28] =(grid)ol

T3 el 3

<
T+

FTE

A7} Fpol

3 THA FA el A,

3|

[0031]

(stress) <

)

E =7 N
o o

Eail

le
o) xfo] e o] 4

-
T

iy

BEERR-IELS

L
T

<
S

=1}
=

Aol Wl

o}

o

Z.E

!

il
ey

e

Br
Bo

=

Kelyy)

B

[0032]

.ZT&
R

ol

_—

© 7 10mmo]t}.

k

To°
=0

%=

=]
=

= 6mm

;0~

—

m
A
b

™
A=

y
H 5%

o1, 4 7]

A& =

Zhlell weiA e

o] A0
o Aol ¥ o]

PN
T

ol

=]

o))
o

m

[0033]

E AN

bo] ks

F4d.

°

A e

w
=

o, wke] A%

jant

A=

B dapgel webd, B-R= Al7]7F wWstE

3]

[0034]

®
T
w2
o _r_.T_
W

w

5

AR (e, 270 2RAE wEpA) 25-E 9] HolH7E A3t

~N
Ho oo

EE 37

!

el A el 2-%

64 zlole] Awdl(kernel))e] 3T},

A o]
H

A (profile)o] AAIEE A

- =
-

2ol

o

oy T
mw W m
o X BV
,wgorﬂnﬂ
orﬁoio
Uzﬁ@.
ST
holl
o = xr
,AIrL
. N
s R
Wn_tu
2% 7w
= X W
I
O..M,N.._,A
mM N %
Ho .
o
o T
o %o
N ﬂﬁ
=" E
WX o
=
ol —
© 2
,..xw_mﬂi
= 0
zoﬂﬁ
v =
Lmlﬁ.ﬂ
RS
R
orﬂﬂ
HH
T
JlEmM
=~ & o
T m
=~ T
<o
SRRt
XLJnLﬂm
C Y
NE S o
'
o
(=3
2

ol A9 3 F(peak)”} A

[e))]
=

x 2t

(low pass filtering) $lo] &= 19} g

il

)

B

ﬁo

!

i
T

~

mﬂ
a3
i

~o0



10-1651830
247

c==jp
ZAeelA Alg

i

2

B Aol3

=]

-

o] ?H‘;]'v‘ﬂ' /zg}\é X]%%‘Q.i

e ks e,

[0036]

£33 CIL If
TR D —_ i ! - T Sy
- N R T PW%H o B % T = R 2
=0 Th 1»_A| ‘U| Lo ‘B oF ™~ _zT.c m &0 ° _z#.E 0 K o ‘AIUM ﬂﬂ oF MurL
RTE BTG T D 7w T A % g 9 T
T ETEP pEE S Fuie 2w T_ T T TR 4
1 = = - 7 N T AN — %
2= AT o 2 W AR ﬂE#TWr T o m o 5T frlen FE . T M
@ oy B = X o < oo 0 ] < 2 A - o o Wb o N y — 1k ny T W o AR = o
L IR x = W w NpE R g L =T XLEM ,Hw_maﬁ %ﬁz% T W
m O#U ‘m N ~ Ty = \m.w 15 HWL — NM AT ME L ‘Zfl ;IHJI ~ T o= o = T :L el o L o~
oM T T3 g %ﬂw,ﬂ % iz ° B oor %MW# F o ® o g Rag
4 - x o X = ﬁ.ﬂ-ﬂAT_ X T W oo £ ) o W o L LR S <
‘ﬂAﬂuAIWQWHOI ﬂﬂM‘L.L TS nnv“o — ‘DIL‘LI] K o \m7|1_ 17rL Xy ﬂd Wm‘ﬂvflm\* q ﬂLijﬂoﬂLwa &IPQWJl ﬂ_l‘l__/l
M ® Ho B o,k N g T I N a T 3 g o s T o ES T (e
[ N =z E E.HXW%Q] <X © 8N K o %i T o E o N 2
H ~ X it 5 ﬁ . ﬂﬂ%ﬁ_a’mﬂﬂ ,ﬂw\a% @lwl%ﬂ R " s T oo .2
T T W amw_m B3 maﬂoﬂu% iﬂvm ST xS %r%ﬂuv AmLﬂLdr.ﬂmrL %Wﬂ? T g
= X Hy L X W T oo X =T w2 M i R
= i) Gl iy i N o W o aN XK il = B RN~ (s ) ) o
@ T ME Y TS mﬂoﬂ%w@ﬂma%. ﬂtﬂﬂEW}_zﬁoﬂ A,LE__%%ATM
o EEHE zhn K EC T g oo 3 ® W 4 TN Zo o g b u%&aﬂilo 3
R T T o S N m T XOH A ﬂmi(gﬂmoﬂ S Woo i A G
AATﬂ_ner Ea mﬂﬂoﬁ ]1»1%@ fRCa X 1@%&% mﬂmmeadmﬂ T o RO A
T ‘_nxr — =n ~X . O#D X o ,._t ﬁi C..ﬁ 1:” Al Ho o o T = C..# 0 ﬂ NN NJ =
=g 2R oI TR IR S RIS X Pe X g Rl TETm N
N B 2o o) of o g W o B o A X = = NP o= B AW 5%
NN g 7 o5 T L M DN i <oy g M oT o TR o P o s W
Mﬂﬁ%% T o o ﬁnw.ﬁ_.%whbm_x 7ﬁp|%mm weﬂﬁinﬂ ofnﬂ_ﬂqﬂ.AW Wurm,m%wm W
M _ o x T T ° ° N e — R
PabT o g S 3 TEv Lo EETR oZas = E S ST = R
i 5 Phaw =5 5T T rxs »o g T T X 2T m o w0 F GECREC I
o W 2o © - dw%.é%l%% - TR g2 Yﬂiu%ao B - CET
2L E g E L N x.xgmwmALw R w T _exTZ T T o w5 g
TG i i T o B b 5 ™ Z0 RO — = 5 TR o WS 4
oy Ho go F R o 9 =X ° X oor - %0 ® < — T o . W N T 5 - AT
"ITE CRrE Tl SRS S A E R 2o 5 T
5 — —_ ) | I o T ) ~ o~ X
X P T - T E W b Mo R T T o T il S o
%M%m BT _®m LV ﬂ%%%ﬂ%ﬁﬂ%%% 7War.mqﬂ%..wmmwﬁi% g o
100 W Y ﬂom,m_ﬂﬂrﬂ oL R muﬁ ot o 5 o)) ﬂg.oLlﬂ ] w0 npﬂ]ia d-ﬂrﬂ|110 N ﬁq ETIR
= b Mg 5 e 3 y TR = W N Moo =T W B N o o) T .
3 3| R T T = ) S % om YW g S o 5% £ Wo— =
\m/a H oM ZH ll ° = i e t‘* N . ‘_t A_l i_v oI o ™ _zT.: ey £ ‘UI _— = ;Lpr _zi ) N o R . ,Dl
o S R E AR B E T g T c TR mx P58 TommA g™ g R
[~ S V . eg “W — ,HW Y o ﬂ| M - ;&E ,ﬂl‘_ QL 17rL 1&! io o) ri EE ]” Ew o N Mm 70 ri e‘A ,UH_ — ﬂW
T Ex Mg o mOE 4 W COC Y NI AS DK X m o B W g 2w oA
w3 z%ltﬂ_t T B szur%.i qyﬂﬂﬂ 57:”4?0% 2ERT g
imﬁmﬁ} S nﬂﬂinl R~ G N ﬂtxdi T o ° "o~ Eﬁomm&c._
L ®KX N —~ - B R - o ‘U| < o _ ~o ] X & ;IVJ| Lt &o 1_ﬁl © o5 Oﬁ Hﬁ o ot
P _wmar%w%w% mLmMmongmﬂMA%@%wwﬂﬁ%gﬂﬂﬂwﬂﬂmTﬂﬁwﬂﬂ%
Z b= A S w5 — oF o} AU s ® T T o S A B R~
AT@%MM %Mrmx% WWMG W?%Mﬁo:? M%ﬂwﬂﬂ TE o w Wﬂ%%m% ooa«mwﬂu & o
© - 0 —_ 0 ~ - ! o — — N = Noop P = Em S =
« ‘OI 7 io N o ‘#In—ﬂ 3 <= R ‘ml ﬂ_me EE OE QE Z‘.* s X —n 0 é.E ok e AT M Mmo Z‘.ﬂ o :.L - o7 ~ — &O ﬂk N rl
- E e ] QIS mﬂﬂmﬂ? %ﬂ%ﬁ%% CER T o 2 A R
- F T Lt <o T i) Y ‘_ri
_— = — _— — - —_ % .Z - i — —
ﬂ_wﬂmumﬂﬂ %%ﬂm mﬂ_.% oo Amﬁw%dnﬁroﬁ %%drbq.{mﬂ mj%ﬂﬂﬂjl, zwv%ﬂ_(wi %N
o < . o— o ; TO A5 o %
R By~ 8 Ll o) D e o ﬁ_mﬁaﬂu%ﬂ N &R <
i) o Zo T W R —_ < =
T RE 2 = 9 8 [
S N = S =
5) =S S,
— 3 =)
[oN = =
—_ ' iy S
& S S,
g S



[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

SE535] 10-1651830

is)
o
o
K
<
ol
12
o,
it
)
oy
4>
ki
o
v

g 7 A el A,
Atk Ao 3
HOog FOTMH
golgh 1A el
AlFstell =E

g=p VLR FOIAM | 74, pE W

v Ad AR, odxdl, dd A

g B9, 779 AE $H o
.59] 3Fol H|(Poisson's ratio)E FAHIAY FA=
B AT Aol gk AZFel A B o)k 1Al tigk Aol
S EA HHEA o " ALbE.

29
(o
i
ox
2

rr

e ox
o X
A

R
do Iy

rE
o 2
(R}
o
ofo
ok
o
i T

ST
>
.ﬂ m
- 2 =¥
p
2
0
r{l ¢
[eZ )
o
4 r
N
1>
) _1141 rlr

)
ne
(@)
%
o
o
=
[> o

1o X
)

i
i

Lo g

[>

[m

)

ME,

=

v’

fO oy BN
o,

m
l

o

A5 34014, HIFUO] oidh W 921 22 Are] W2 ojgdtoan =%
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[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

AY v, i, =24 29 Ee Fold fdo Aol 72T W-Ag wAo] o
Elo AU gt mEe] 27 = g o
Al 2A oA 9 ALE(sound) o] ofElFroleldo] HAE

ol Tk HAgo] A e

(o T
2
ofl
ko

A 40014, = HEE 239 AE 9ol AEHY. A o] nAE FH&H 2oy WEvd 7
A, 23 WMEY|E= HIFU X5 39S 53 =vdoez AAAZIY.  HIFU B27F 48E o gl (phased
array) ¥ 7|44 EA2E o)&FomN J&HI 27 EE W XA A A E SF JUAE AT
gk, Am 259 e oudt A FagolA o] AtolES Atk & JEA] FAdAA, As F
25 &9 FuE, dAW, 500kHz WA 20MHzol A 132 WA 5= 2 ok A&, ouWd 9= A7), oA
o], AW AEUE (centimeter)d 100 i 1 23 9} E(watt), HW AMEnET 500 T 2 23 9E, Hy
AE I ER 1000 YA 20009LE, =& 3 AEVEE F 10009tE7}F Aled 4 Jrk. ojwg AlY], Fih=,
/= Alo]lEe] 5 AW oud FAE EE ol AHE A5 o] of&H F Uk, FHF L ALK A o)A

[e)
= H aus
af 5l amEE HolAA ek, FES| 11 AR Hx2o Ae, Ao g ddAow dAT 2EYRI
BAdd. 2EdU, e 24 FAE, E, A%, n, ® HIFU WAz EHo AEHA] Foltt. A8
a H

IFU AI7] T o) Z2AelAqe] Alezo] &5 o] o] uF g},

=

£ 9 7 2 =
24 G EFT + dvh. 24 FAEE 5C Ve &
3 ES

E 9/mE gARe 7} e £ A 50T

o T,

2

o Azaly] Aol HIFU Wel 91x7 2%
= ARG AY, 1 vre] AR WIAA B
FolAe AL A4t 94 @ 5 Ak o =
2 olggromn AQHE Aol TAdNA, A5 49 So] olgd + A, wWe
A7 Fol, HIFUE A5 40014 A%HT.

B Iy
i

jmm]
—
eS|
[}
=2

HIFUS A&Ho) A Aae & gk, ojmst A 2ol ol & vk, A A4 ok Ei Yolat
Az Aelol, 4% 369 GHEL £AY F Ak AF 409 AR RFe 4F 369 Jys Ae Y
A% 369 GABE AE 300 A%, AF 329 4F, 2 AT 349 2HL olgPoA FYAY. HIFU A=
b FREEA ) A7 24RT. oedoR, 4% 409 HIFU A% A% 320049 W9l PEes] A%
ojfolelol o2 o GHTh, HIFUE Welel A%< 9lsl4 $98 & 9/, HIFU 302 Qg Wizt of

A

|dT. T g& digtelA, HIFU= stye] S e ZTgloA 35, oA |EHE (excitement)] A

& o ALF= Fealo] Aboldt Fus = FE3(coding)ol A AT, HAZ 2F YA

AAE 7hsshAl . JdHEW 2 &Sl HIFU W] AFSA e A28 G E 7hssiA . 3x e

WM3717) A& ol Fstd, o] AAs =4S XNBdEs’ WAE 5 Aok, 2F A Al LU AR
O

=
o Zlste] WakE, Wol A4 %4

AT 440X, 7

5 P%8 xe% Amel @ x4 Wt Z4Ed.  «F B, wele Wt

49, HIFUE 24 9 S8l s € g24eld @ 4 Q. 84, W4, $3 EE o g
A AR SE EE e BHS WAND S Ak BUsL 3450 AW @ 2Edx B
Welgol 49 & Avk. Wl F E= Ak 549 5 Ak, owW@ H47, dA, 298 F90] o
2 WA, B, SE, EE

Ll
gk oasfe] wistel] ik Fgh = Frol o8 5 Jdu. dd, 2ELS,
il

Bl 2% 5ol

=i
= g ol AAS VxR 3 WsE HE3i)
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Wk 4 osing) o] A= ASlE oA o882 s a2, A5 403l HIFLe] A gl v
32 1z stel WAsAY FUE At 3R 45d 280 AR d(dosage) & Wake] P
w7 3 asksh] 984, FRE AR SRS HIFU A7) e 72k 7
AE

‘ib]
Z2] 9 X zo FEES vehdoh. vazdgd A8E Jsr] YA, 4" W
wRkel] o] s A W == ulol 4 A B2E3 871 =39 Aol HIFU A7) & 7]17ke] Z71E 5= Q.
T 2v 2T FAE5E 2S5y gidk =S AlFEts A A&E(10)9] 3 } A A E VERATE, A]=E(L
T oy WS Ay, AIZE(10)S A5 ® "A7)(12), ¥ (14), A E
A71(16), G4 ZZAAM(18), yaZ#o](20), HE(22), E HIFU W7 (24)5 Eg3cd.  F7he] Aol

[e} )

Ty A2 FEo] AlgE 7 Adnk. dE Fo, AR gEEUE ) ZE9YY] v e Bxd WAGRT
F, Z2H o], 2 gl A%, P (aperture), 2% ¢, "W/E= olEr}olAol A apodlzation)E] A s
AMA AT, AI2R(10)> 934 g 259 g5t Alzaglolnh. digbA Rl FA el A, Al ~EN(10)
TS A UAY HAAZL EBE ALS F5 JAAstE 9 A9 HFE, 2 2=Held(workstation), PACS 2=
Elo] A (station) 7 ¥l A o)t

A% W FA7(12)= 299 A47], vZe, 27| (pulser), obdZI(analog) &, tx|d(digital) 3=,
T o5y 3ot HAF W FA47|(12)+ AolstAu "LEHHL HE dyol(delay), Z/EE #Ho]X
(phasing) &= T} A (channel)& 93 & A 7IEF &5 7hssitt. AdE I 93 W)
Q) EFHY 53 3o dFAldl, skt o] Wo] gt ﬁ% Hlol Al A7 2 A EE 3 A 99
S 2P EE A Y. AE(sector), FMER( ector®) Ay = 1 v 20 Xdle] o] 8= F )

Aoy

A ol ofe] W
A2} ol gH % -
2 oue TgUn. sEdu st A9, 24 we 2

at7] el

g
=
e
v
o2 ©
> T
>,
oty
1o

HIFU W3] (24)2 HIFU /%= EHA 23S AYAI7IL 943t Bgr(14)2 HYE HAE3] s &
A3 AE W FA7I(12)7F =AEH Jrk. gebA FAd A, WMLE FdEsla A8 E 9F ol dAE
WF871(12)7F AFEA k. oE Eol, & A= Alzde] ARgEr. ®EV|(14) 9 AF W FA47]
(12)7F ¥zl A3z A|2"HS ZA5A17]7] 93 "HE JAstslr] A8l AFEETh. & o2 uigtdA, 593
WE7)(14)7 M91E AEsta Az A835t7] AsiA AbgEnt. s o]t AW E(element) 7} X5 %
A AES HAsiA ARgET.

1T JEE 2e9 W34 1AE JE5E 299 AR 93PS A4AT. HIFU W3] (24)+ 713
o2 HE 5 AUAE APATE ofHololtt. dAY Ee thAd ofdlolrt AHEE 4tk dibd e
2, 7MA- ZA2E Ad 9 AYAETL AREHT. ofdlele] AN, AuAel deolrt &F duAE HF
AT, Fojzl HE s deolste] AFHom FAajd Aolgt AHE oA F3F oAU el
F&dth HAE e 24S ARde 259 dUA|Y H2E AT dikH oz, VAR AT}
oAgols g AFTHE. oud FAE T o]F e A7 WY (24)7) AHEE 5 gl

b FAA, HIFU A871(20)7 948t Marl (1) sk dxolth.  gast M7 (1)E HIFU ¥d
%)

|

(208} = MER o]F JlFaltt. WA= AR AAE AAst=d o)&HT. 43t WEr|(14)= HIFU W3k
71(24) 2HE Q] S} ool Aol g o= ATE Al dFE Eo], XF Ty ofEwoldel gt
A&7 FAlEnh dbdeR e FrhHez ) wWEv|(14) 9 HE|(24) E EFE 31 55 Alzd, o7

o, 2 $1A AA(sensor)E EFSTE. WEHV](14) B ®IV(24)= A AAHA ZFAR, T 3H9-A

(housing)ell 49142 4 Urt.

37 (1) gd == g3 o dadES 1-, 1.25-, 1.5-, 1.75- == 2 x4 0131]01011:}. W7 (14) &
=3 olUAIet A7) oA Abole] ®FE 93 thero] AHWMES xFett. 2 AsvF wdkr)(14)9 9
HE FEshe 257 oA (ela)ddl diaix AP, dHWEE A% 2 2 7 47 1(12 16)2 A4
¥ AAgrt,

Eo} dAddn. 41 W A7 ](16)L oA °
S A ZIT), _/;/\] H(16)

o?.i
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FA ASE oo RN T SAE Ut dHolHE FY3th. Aol AWMERNEH 459 A
Al deo] 2/%x #H o] (phasing) B Ak W FAHE AT dirAHd FAlAAA, FA W AT
(16)= *Flddl W& (Fourier transform) i 1 §ro] W3S o] &stoz2a AMES A7 = ZZA A o]},

AW FAY(16)E 2, AW, AF Fak4 w=(band)dll AHA )l o]z} 3t% Y (second harmonic) FEE
7 8k Fukg MEoA e FRE EEshr] A% HE XS ¢ Jdrk. 283 HRE QWEHeE 237, 29
Al A FHAZI(16)E WEY EE H

H/EE I AEE XY 5 A E gE FAddA, &
1

(buffer) @ ¥ X+ off(adder)E X

gtk E ol 44 el m@slel 29 a
AT, olxk shEy, Qi VN w7 yke] WMEclAe] JuE el
A W6 B A4 Jehie w @gad delHE ZHav. wdel 94, #e we 944,
WAL 9% 9K, $9 9% 9K U@ dolHst FHAG. FGekd LAY (focusing)e] AFD 5 ek,
dolE: Aol B4 % & vk, dE Sol, Aold 2o] WSlE 9% o] ohd pRE Ei 24 o

ZEAAM(18)E B-RE 713%7], Z7], 3= 9 E%Tﬂ A&7, *Ji e Z2AA, Feo] W T2
AA, HE SolA 4 BAAM, Ao Z2AN, D 1E
oj#o](field programmable gate array), UxE AE T2AM, opdz E‘JE E]X]Eé 32, olg9 %,
T W GAE 259 AEEREHY "HaZdols A Ars HE % == =

= Sl e e Zd

L

gt 7kA] FA A, ZEZAA(18)F st o] A&V 3 MR ZIAAMNE xS HES ZI2AXNE
Aol LZ2AA, byl T2 A4, OAY s Z2AA, J§ Bold JAHsz, de 2233 7153 Ao
E ojgo], YEYA, MW (server), EZAAMl L& (group), HloJE} A=, o]

22 A& Ay f8 o vre] FAE e T EE X ot dE S0, Mk X
SEAE AEF ey o)y ofme 23S gt

Z2AA(18)= W FdE AEY A 24 s ST, ousk f3e wrt AHAHE 5 9

£ B9, ZEAA(1R)E Hdy U HHE A&t E OE oA, Z2AA8)E B4AF, BEE A
&5 S Aesitt. Z2AA8)E 4l Bl FAAVI(16)ZFE Y &9 dolHY 2 A ARE A

= Az faZelnE WIE I EE fadel ghe HUwd. =
A oAsl, Aw SE, AW BAAF, EE Wl gel 42kl 94 haA S, gEd 2 4
A, Az, WE, QEE e YaZdel 54 Wxdth =4 W dehd W o) Qo] v
g UaBde] gozye A4t 9de wRo el £ YAY, BE FU, bR 9
E= 2gd 5 Ao

% 32y ZEvdel 93e tedt. o we 998 u 2 weld 4sdr. W9l @ HIFU A8 33
E AR 9 2 AR dEeeldel F19% WAE 2% Bk, olEdeld ®x 84 AR Aol HIFU

(¢3

X
=
ul
o2
ox
rlo
rlet
R
o
R
Lo
e}

“
f

°,
SE,
ke
rlr
o
=

W20 RRE AEEe] W 927 A Wel s
Q1 $129] F2FA WeE b,

& 7 FAANN, ZRAAUDE Aol TNl @ ZRAMISE HIFU AR HPe) AEE =
g, x4 weldAe A%8 WHE 12 s, ZRAA18)} ANE FR Al ARE FoseAE
AR e,

HAE SAY] A, trel 20 e SO 2R volgrt A5HAY Add 4 vk, HolE =
RE)(22) T Agolgt wEHdd AAE. sy oo AHE WARFE dolv, oHdl, 15T deolH
(radio frequency data), g dlol¥, ¥ Ak dlo]E (beam sum data), FA=H HolE, 2EdQ Holyg, A
o diole, A doly, A sdAlS doly, B/EE Atd ghel AFHT).

ZEZAA18)E R (22) B T o2 R Agd WHl wekA Asdrt. ZRAAN(18)v 1dE H
G8 zgvd O N AFHES Zadssel vk dEAQE AFE BE D ool
ool 7IAlE ZR2Al, Wy 9/EE VEs Fdss WHo]l AFEH-wE Jhed A% wiA EE vy, ¢
A, A (cache), W3], RAM, €188 wiAl, 3h= =ebolH(hard drive), =& =1 ¥re] AFEH #= b5 A
A oAl ATAL. AFEH BE A5 AF AT OE 539 Ay 2wy A4 WA
o, 54 ArolA A ALY Edol 71| 2HE, e e AYe AFYH 85 vbed A wA A

3
o) mi
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[0080]

[0081]

2Rl AE s o) e WE AEC deiM sdEy. g, e B A9 WE AE, A A,
ZEAN SE LAY A SH FYAT FYAO, @Ron SE EFom ATIL sxEd

5% 3
(software), dF=9lo](hardware), HZ 3=,

oL

44 Aol (firmware), nlolA & s=(micro code) SOl oJaiA <
gd 5 Aok FAEHA, ZEAE dEe @E]iixﬂ/é‘(mult1processmg), HEJ Bl % (multitasking), FAl
z2 M (parallel processing) & X2 4 Ut g 74A] FAolA, FHLS ZZ(local) T 97 Al
2wlol] oJefx dmatr] gk o wiAl GA Gl A, 2 sre] Ao, WES AFH UESA
(network) & B34 EE d3dS A/ dES 3 97 (9o A, T o2 FAdelA, e F
o}7 AFE, CPU, GPU = Al2elujo] Aggc}.

t]=Z 8 0] (20)= CRT, LCD, E=AE (projector), &et=rl(plasma), L= ojakedl G4 = A 2dS
zEYolsty] 913 1 whe] tjaEeololth.  t]aEd|e](20) HIFU W Z=atdS vehf= sht o)de] 974
tjz=Zgol gt HIFUSH A¢he Welo] T304 B¥7F o= A9

o

wgo] g FAldE FEE sl V] AWEHL gAY, B s 3w
S WA o]Fold F &S oldlfelof drt. webA, A vy
oz oy, B wHe ®o= & W] AN % WE skt o
SRS 2 EE deEde ook g

(% ]

o
oz
o
940

3
S EEEE
¥

3 —f W 914 23
¥

36 —— O]E]F] AA
v

eSS EEEEE
40 Y
N Hiru £
2~ age)y
!
SR N [Ty
¥

] zo=wuxy
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