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7 A A

F 79

A7 1

%29 olu]A (ultrasound imaging)S 3+ HAXH3I SlE|H o] ~(conformal interface)ZA,

thaksts A2 EAHGBHRY © A (stiff)Y Al BH(32)S zZtE wEd £7)(28) — A7) A2 TWH(34)& 3
ZFo] 9 FHo| AXH(conformal)star, A7) A1 FH(32) Lé(bump)g% HAY &3 EWAFA o
o](ultrasound transducer array)(30)$} &34 HZ(acoustic contact)dt=F FA4EH —;

A7 dEE &71(28) Wl e, ERT gL Aol de 7A(36); H

A7 dEE £71(28) el wix" AlA(40) — A7) AAM 0= 37 EEE 871(28) e dEHs SHsta
Z4E 4HS AAE Fool AFsH, A AR e A SAHE GEd Hoj BRHoR J Rl %3
EAS ALsE —

& ¥x3fsle=

Z29 ol A 9%k AEFS Qe o]~

AT 2

X

Q1 el lolA,

A7 Al FA32)S AAAE = A4 ZH Y (frame)S ETea, A7) ZHYS, AV ZH Y =9
Tl 9 7] A2 FH(34)ZREE Hox A AFEE H(lip)S Ze,

Z59 olnAE A% AExII QdEH oA

A7 3

7] Al EW(32)S 7] A2 RHEGHRET ¥ FAE,

253 oS A% AXHEF AEFH o,

A7) A2 FW(34)2 PEBAXo]aL, 7] A1 FW(32)2 PEBAXQI,

Zo3t ojvAS A7 AEII A H o],

24

| 5 &l 3ho1A,
&7 AL FH(32) B A7) A2 FH(84)2 Fel’ FF9] PEBAXS,

Z59 olndS % AEPE Qe Aol A,
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A7 Al 2AE2)S, 23 o]vA
HOoERH 0.5 cm Bt} ¥ BlojuA]

f

Rz

A

Aol 10 emo] A &S Zal, 17
= |

2 g8l o JRAE 4 sl U B WFIE A (cdge) O
[e) 701_

e}

A1 el §lelA,

71 A(36)= 2 (oil)S EFFah=,

A7 A6 = 1 7IHE ek b stellA] A7) "EE 871(28) el jl,
Za3 ojvdS A7 AEIUI A o],
ATE 12

A1 el QlelA,

A1
[
N
B
1z mlo
P
_EI‘
_O|L
rir
22
L)
o
fru
Jo
X

471 dEd 87128)=, A7 FAG6)E FAsta vl #A1(36)
]

(holding) AI71 =5 F+A4E EE(port)E Xgsta, A7) 452 A7
21 ol AE g AxEE AEFH o]~

37% 13

AHA]

AT 14

2hA

BT 15

AHA]

AT 16

2hA|

A5 17



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

sS550] 102065331
24
AT 18
ALA
ATE 19
2
A7 20

2

/I

[0001] BFHIEZ ZF3(volumetric ultrasound)¥= FAE oW (imaging) sl AMEEH =, oxddl, 4
FHES 2e oJ4E o Asted AEET. AW FHES EF 1WA (volume imaging)dhs= Zleol dis) th
o d¥gEo] &A%Y, EBEHF 2Y EWAXF /\1 olume scanning transducer)+ el 2 HE(large
fraction) ¥ HF3A F& F AAY, Ee o 2 8o A9, e dA 2WH JF3A e T At
ol EW2A (transducer) ] FE57 $x} Alolol] ojof(air) = thE (gap) 5 oF7lsta, ol& Fofxl
A MA(position) S ZHE  A7d(scanning)® F U= EF(volume)S AT}, o]% w1y
(sonographer)= th& ZAAEZRE 2F A7 (volume scan)ES HHEsla, o= HIR FHEHE EFE9
AS a7%tt. EH 223 (volume ultrasound)oll A2l 92 AHL2 &9 (shadowing)olth. 5 % & 2
A 242 5F S9ES FLET. 2T SYELS ovA olEHE(image artifact) ES FIert
gl &

[0002] L=SJF-2A, st7leA dHEs uigAgr A dES 257 ou| A (ultrasound imaging)= 9%
WHE, 2EQ ¥ (standoff)E, AXEEI  QAHH | ~(conformal  interface)E, EWLFTA ofFo]
(transducer array)s, % Al&H®(system)ES X9t} 2= ¥+= BF Ed2FA(volume transducer)

o} HEHE ZA(stiff) H&, 2 3xto] AEY (conforming)dted © #H& olo] #(air gap) &S o8k

EE ojugt olo] AEE of7|skA] FAl, A4 FAE SHE A (flexible) Fi& zZteErh. AF x40 #A
FaNAA sto] &9 obEl W= (shadowing artifact)® & AA o717 Asl, 2REewE Fa ol s
o,

(0005) A1 FEAHE, 283% o7 B8 AT ALYL WA} ATAG. DL Bl AR A2
EEn o 4o Al ¥Ue ZEt A2 BWe B2 oy EWel X (conformal) 3, Al EHe

Z&9 EWAATFA o]# o] (ultrasound transducer array)9} 23F 7<q7‘(ac0ustlc contact)3t=e® FAHEY. H
TH &I)dA A= 2RT 9 HAdo] .

[0004] A2 oAM=, i At 223 EF o1 F(medical diagnostic ultrasound volume imaging)oll 4]

s 27idsh7] gk el Azt oY stelA " FAIE FHE M(bag)ol AR fike] ureA
2] 25 29 EWAAFA (volume scanning transducer)”7} ol et ¥X4d(positioning)AT}.

d EAZRAS olgato] Wl qhe) ek, gHe T s fusE And o At &
27 E

=25 EWdAFAE = S E35] 5 ~70d (volume scanning) ¥ T},
[0005] A3 FA oM E, &3 on AL Y3t 289 71 AFdArt., d9A(housing) S BA FAE L33t
o S92, Al FEdA e A9 B Bdola, A2 FEeAM e vlud v Ao Edeltt. A FA
9 A SEHeR Aot
[0006] & AAdES 31719 HF&dEo o8 Fojua, & AH(section)®] o= AL 13 HFFEo o
gk At 2 A HEX A ofok st} LAl =¥ PFE T A9 Fte] G, Ee de9 F e 1
z3e] FFE AddEC] AEE F k. B By 1A SANE 2 A E0] uEA g AAdED g



[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]
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[0007] dEhE(component)*‘ 9 EHE] HEEA] FFo] g A2 olyn, taldl, E o] AES oA
g ow) HFxr} olFoixtk. I, EHEAME, Y3 IFx HIEo] Aoldt EHES 59 dsEe &

[0009] = 2 2~®HI=Q X E o83l X3 onAS 3 WHo o HAAde] s&5% tho]o]a#(flow chart
diagram)°]t};

[0010] = 3& S %= 19 AXH3 QAEH o] 29 oJA|A A3 288 oAsic); 183

[0011] & 4= EHF 29SS 98 =83 A ~®E(ultrasound system)] & AAjde] B2 (block diagram)©]

ot

v e 7/<]o}7] A FAHEQ JE

[0012] <39 EF == & ~7d(ultrasound volume or other scanning)<S 38, AFHI &4 74 2
Eiﬁﬂol/\(conformal shadow-reducing interface)”’} AF&¥Ct. AXHI Qo] 2=, HAlo] = S3F o
2 AR fFAZ SHE ded Yojry, W EdAFAL Fxpe] fi Alolo] xS AdE A AE A
Attt BEE 47be] fue Aoldt 34 9 FRE Zer. 9e F4 WEo R uly s EdamaAe vk
o] F& ;A9 A 4 . AXES AdA(conformal

} Alolol a9te] <lE ¥ o] ~(interface)=
2|

[e]
design)= &% HFS S7HA71aL, @25 HdsHA s, 59 HAE o7l

[0013] EFHEZ %S3 Al2®l(volumetric ultrasound system)<, EA2A9l IA=-d= %53 (hand-held
ultrasound) 9} FAeE S9gdoz, e EF FHS5(volume acquisition) &2, ¥ & X Huk AAES AAY
(capturing)@ & ok, HEEE AdHFHol~=, 39 ¢ & F2o dis] AE glol, % A258 AT
T 3

[0014] E9] o &A=, F9 o|u A (breast imaging)o| AFEHY. UE AA &A=, A9 & 59
55 2AEEr] fE AxEE Iy Ao ~7F ARRET. BRe] A2 7@y Wi o] WY thE o Eolth

[0015] = 12 %53 o|uA& 93 A2 g ol=Y A HAAlE =gt AxEs AHFol2s %
$3 Ed¥laTFA(ultrasound transducer)(30)9F A} Alolo] EXMYEE AEI=QE(28)0]t).  ARIEQ X
(28)=, FAI(36)2 FATH = £7|8 FAsl= dA AXEY EW(patient conforming surface)(34)3 A
EdATA HE FW(transducer contact surface)(32)S &3ttt 3k, 87| A3 3 IE
(port)(38), 3t 3 AlX(force sensor)(40)7} Z=AIETE,  od], X£E(38) B/Ex 3 AIMMA0)E 24 &=

F7Ael ) Aol e ¢ AL g9 AXWE (component)E°] AFE FE Q).

[0016] EdlAA S FW(32)2 GATHA, o7 PEBAXo|th. & =ds5°] A2 + v =42
At 7hsstar, ofol wet Al B AAEE 98 E3F A" (steam)ol FFE e Ao E=F, =2
Z

Frow ArAela, did = 9 243 FAE 53 9D (acoustic impedance) & Z

ally
Jo
_)ﬂ
w
2
w2 rlo

275A1(30)e] wi A (matching) ¥+ & AT AE AF3ic).

[0017] EAxTA HF BW(32)S 259 ERLFAGBOY} 53 HFes #4490, =
B0t +F HAFshe EWRLFA HF EAHG2)S TS S8, A9 shhe] oA E (arrangement )
EE Ugs AquEIAYMEES] Aol AgE 5 3l olEHMELSS 395ty] s, &3 vwiA (acoustic
matching)o] A|-&Hc}t. A3 A2 (impedance)ol A 2] % 1] X (acoustic mismatch)S FHA3}goTH,

gk o A](acoustic energy)”} QlE|Ho]X(interface) e AAE E33 o|& 7FsAlol ¢ AY. ZAS
2Aget7] A&, EWREFAB0)S] HE AI IF Afeld] oojrt gle HFS AlFstedl A(gel)ol
ARgEY. F5, A F B AN 5% dIEaE ZEXRE, o ot

[0018] & AAlefoll A, EdAFA HAF FH(32)2 ol HAY Ee= &4 Zx™ #Wd(patient conforming
surface)(34)Hth B ZHdel QOEW HA5e 98 #Add. dd, Edans 45 191(32) @24 Ax
WO EHGH dis o FARH, A, B2 AdxH 5w(34)9] FAY 3-4nj(d, 10-15 mils)elvk. E

001’
=)

s
M
©
R
o
o



[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]
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dAxwA HE BUE2)E Aol FA sk 7x, AW A (ridge) 50l AHEE 4 Ank. X, EdA
A RS 79(32)9 =) dF e AR Folol "(lip)e] d4EY. o Ee dAES & AddH.

[0019] EdlzwA HE5 FW(32)2 AdA o=z HFysta AA(rigid)eltt. élélxqgi, Aol As F3f 1
glaL ool EZAE(pockets of air) glo], EdxTA A EWH(32)d EA

HAEol A= FEgh, HHFoZHE | ofgte] APyt A E). Oﬂﬁﬂk 259 o AE S8 Edx
A HE EH(32)0] diEte] ERAFABE0) O3] dHol A= Bk, tEske oA (edge) B0l WHOR
FH 0.5 en& Z2FHsE HE HoluA] REE EWHAFA HF UGBS F Aol o AU EE
o Ae Hah B FE] Hol ATE & Avk. A, Ao aFIp(dAd], 2-10 MHz) 2AEE A
EWNATAB0)7F ERAFA HE FHU(32) Aol AEHESE 583,

[0020] ThE AAlA, ERXRA HE BHGDE 4 B 9% AFAES PHRD. EASFAG
0 ¥ W BHAAL e wFHm, ool Pao B pevh. EdASRA 4F EHGDE 4
g % wIRE gevh oA, ERAFAGOE 15 x 15 anelth, mEAR, EdARA A5 mW

(32)2 15 cem x 15 cmo] vt = ofH(eA, 3 em W) © At ©E dz24, EARTAG0)= dole W

Foz Hojk 10 cnd AEFS Zerth. EdawA AS 1WEG2)L 1 WIHER wiHHAY EE o 9 2
A 5S e,

[0021] = ©& AAdlA, EdxmiA HF: ZWE2)2 23 F2E, ]74EH A 55 T+ B2-E
(alignment holes or rods)S E3 &3 A& FAHT. o HZdAE, Hol ERHAFA HE: FWH(3
2)9 = FYA dFHAY. He EdARA HE F9U32) @ FAERE @‘HX] A AFE =Y, EAAT
AE0)E 3 AdET. EWAFAGOE HY EALTA HEF EU(32) AlojolA 1Ea EWAFA HEH
EH(32)0 "iste] EojgdErt. o7y, E%HZ:TEr’H(SO)«] A e ALY WUE We Y JYelA &

[e] R
E‘rc’hﬂ 48, AALY = HARZEE <dld(indention) S
H(32) Atole] &3 HEHE FAs] A& AW ddeE &
A qgE 4 A},

SEAY E== gl o8 Eeel=,
gl jiet. A4 (30) 9F EHATFA

E
A, EE UE Ao YEs AF BHol
el
=

Juch

o flo

o
L:m ]

I—kl

[0022] EflzwA HE FW(32)2 443 Hid 5+ AU = 8- (bup) s Ex UE 725 7 F A
. 8-4E Ev 08 FE2E S AL S AAY, BE vES S ] 5 AAE ¢ vk, 9 A
Aol s, AHE Fet, Aol 3lFHEt,  dldldl, oA (etching)® EWATA A ®BW(32) Ao Hag &8
A7t ¥ (coating) F A, F2H(depositing) = AL, O‘m]“(lmbeddmg)ﬂ?ﬂ‘/]' T A", J2d |84
E EWaFA AE XU 2EEL, EWRAFAG)SY 9% HES g, oAdnd, Ax A, 7F
d HE2AE vE-ASFd o2, 7 B R-gTA (A, 39 EE 1 239 AEE)R +F WA EF

o]

= =
(acoustic matching material)o] A&H o], EAAFA(30) T EWATA(30)9 ¥ 71 A B¢k &
H(sliding) s = Ut}

[0023] 3kx} = EW(patient contact surface)(34)S BHAFEA, oAt PEBAXS] A]E(sheet)o]t}. T
EZdE] AHEE & Y. A HE: ZWEHS, ABAC AFsta, Mt sbeeb, sk, 7% BHA-=
(touch-feel)o] EA= whEolzItt. IR} HFe= o=z ), Fx HAtste] AFHTE. oW FAA
FASEA, Ao FAC AFEE F ok B HEH: FUG4)2 FE TA(wrinkling) S 395170 FEE
e FAT. QA doA, A FE FH(34H)S 15 nilsTEFY FAL 242 dAEY. o FEAAY =
o gk A7 AREE 5 QT

[0024] A} A& EHG4H)S EWAFA AF BWE2)H 5U3 e Adoldt 222 o]Fojztt, o A4
oA, Fdg EF Aol EFSY( ype) o] Algdt}., oA, A H=Z FW(34)2 PEBAX SA MEDE THE©]
Ai, ERTA S BUE82)S o W2 whE Al59] PEBAX 7033% REEo]Zit.

[0025] 3tA} = HW(34)S 3ol Axdsir),  3habs dvbdq o= Hysh e vy 39S zieth. 4
A, F3e dubdoR, fFo o8 FHHe= EEFE verEn. 32 HE5 2W(34)e, A diste] of
b o) ghxpe] o] BW Ev HA ZWe] AEWets B4 AEoth. A AAdolA, A H{F BW
< wgdo] 9lar, stEo® la sojdrt. o] Ea vl gl A AF EW(34)2 EW(34)9 Ao
T AR oA xte] S W

(0026] 4 A% ERGOE §4004 2E olel 4L A, B FAGOZFE 42 sl AAw
Bl wiste] GurEAL e Bk Jolel FyE Atk E 19 A, B4 A5 EAGHE EWLFA



[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]
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H, oA, "o
Z

HE FW(32)9 ?ﬂ He B ANER FAHT. AEE FAG6)C o e A g2A Hs
T IAY, B T 1A xdE vie) o] B dA(bowl shape) e THHEE 7HE 4 Iy oAAW, A
Ko A 2-3 Q1X|(inch)2 Yole] Zol7t AFE 4= A}, v AAdEolA, A HE: TAGHS o2 FA
%E PASS & Ao Fy AFEA vE-wAEE Hcup)S FAgsE AW~ B Y
1’_‘,
B

=
th. tE ArdEddA, EARLFA XS—ZE JL”*(32)3
o]
B

=)
ol

[0027] B2} HE HW(34)2 HHASFAY == F&sltt. d2H(texture) 7} AlFE 4 Ak, 4 AA| g4,

FRsh AFAES vIe-FHE EE JTH WY (indentation) 7 AL,

AUGHE EAAFA 4% BUEd Ahdow ddad. A%, & 84, 9 84,
Tl

S
EE OE QAR AR oAk Ueks AXdsdA, #4815 ZUEHT EdAFA 1%

H &8 g9, FAG6)E dEH &7 FAEA &1 FAEY. Ul

A AAdo A, EE(38)7F AFEL. XE(38):= wWHreE WY (one way
valve) TE¥ oFvlek Wi B (two-way valve)o|th. EZE(3R)= WiEHE $712HE §A1(36)9 H7t @/= AAS
slg3tt. FA(36)9 F94 B 25 AAE 93 AHd(cylinder) = HEZ(pump)7} AlFE 4 AL}
A Ao A FAL] E9-A FA(syringe housing fluid)(36)2] UH-Z FAAINAY T AAAZ17] A&,
FE(38)= wids Fal A6 AdE

[0030] FAI(36) HAAol dut. oAd, FAG6)E S8BT B @Al k. o #A, 4Ad

(oil(dlAd, =78 2Y(cooking oil))e] A-8E & Ak, FAG6)7F & 2 =27 FAE &

2 kA, 2 2 22" 71(dAd, A HE: THG4H) Y EdATA HE ZTA(32) Aloldd dAEE 3§

7 (housing) )¢+ @A el w2u)X](mismatch)7} 3|3},

[0031] SA1(36)= <+& slollA] DEE 870 3194 (housing)Bth. oA, gL
oF FAAZI=H AMEEE EE(3R) e U2 7R FAG6)E 95 o™

8)& ol&ste, e avd u It e Fad F vk dEHe FY Ee AA

=
2
:(o
OEE
é
ﬂJ}L
2

A A=, AA
a

2
N
i)
&
%0,
oy
fua)
oX
Jo
2
rlr
to
&
=)
o

=
IH

Q3 (28)= sh¢-Aol 3
%Oﬂ/ﬂb HlaA o Aol
Al MYPHA gor, ol
(peak) 2 13k 24} = glo
A FE VtREY vs gdd gEs nAgsta
ol 90%5‘1 2= E(28)E 259 2ES A AHEE 5 o A Ve e EA

‘?1(04]74\’41 *ﬂ kil EEt O zx3) AR S Y. 314
[} ]_—5 =

o o
A S |
fo -
N
Pr\o}.}_%ﬁsb
m{nrﬂ I
)
X,

o L 2

fru
[N

[0034] & Ao, s} == 2 3o 3 AlM(force sensor)E(40)0] ABI=Q E(28) Aol i 1 9to

AT, deo)e] 3 AA40), Adt 2EH A]A(strain gauge), A SAHS AT 257, E= 49

A7 AHEE 4tk odd], oE AA7E 2= EZ(28)9] R vk, dEd &7]9 4E AAE f

A HEs %Xéf“}‘?}. A e 2= 2 (28) U9 #x1(36)9 ¢ 4 A 2
= .

1 3==] 1=
= E

o ¥4 W el gHAn. @A FEAYL
EE]

= 2]
AEE B8 F s, 0 olfE S heae A del 23

=
(e
w
2
k1
[\}
rlr
Lo
il
2
a’
P
oo
o
il
o
o
=)
)
5
D
=
o
o
[aN
o
b3
=
o
wm
—
&
=
o
o
w
(e}
o
=
o,
<
o
o=
=
D
=
o
0w
=
&
=2
x
o
o
tilo
>

_8_



[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]
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MNFst7] Qg el oA HAAlde] 5% volojafeltt. §HE 23] 7] AT 25T oA A~
Bl (ultrasound imaging system)™} 7 & 19 AEHE Q32 (28) Ty Ato]dl AHHE 0 Iy} ARRHTE. A
(scanning)<, #x}e] fH1loll ha 2El=Q Z(28)2 =
housing) S @ EA M3 (repositioning)dtx ¥, A
olgt FAES 2~Adsy] A8 HEAME = 52 Yo
[0036] MWL EAE SAR EE 02 AR FPEc. 92 WA, SAH48) /B
E2(50)0] Tgk aEtt. BIUMAQ, Aolgh, T U AL o FAEe] ATE F Advk. d7Ad, 5
(50, 52, /T 54)2 FIPHR vk, tE g 2A, B4 oluH(elasticity imaging) T AAYE FA
(scanning configuration)< 93t F#E0] =3},
[0037] &2H42)NA =, 48 stolA AAd FAZ FHE o] Ao fol stk A wixgct.  dAdd, Ji
< I3 I HA FA 29S8 Tl AY T ZEY B HAo dE UE fAE ®
2 & K

h=
%19 2REexst H8d9 & Avk A del, A EE o

=

[0038] E&(4) oAM=, BF 29 EWATFA(volume scanning transducer)”7} #of] wberA] ExAJ ),

EdaTAE U gigsts W] W wek xAMYHEHY. XY o, A EE U2 S AEH

EWfamA B W 489 4 Q. A AA A, &3 AZHE 8 agu/EE 9E oA 9 g2

A2 EWAFAY o o(array) & 2AY F A7) 8, q-FFH FZA Wof| QAFA (infusing) H AL,
(

= o] w34 fA 2 Wo] g -38 (pre-coating)FT}.

(<

[0039] EWLTA a}-9-o] AgAQl v, BF 29 ERLFAE 259 SuRy B WS 27
J3at7] 93k olxkd o] o] (two-dimensional array), ¥ (wobbler) T+ t}E EdAFA ot A A 40
A, EAAFAE Ef(track)ol Z&FEE Ak o@lo](one-dimensional array)o|th. 7]o}(gear)E E& =
2 (pulley)”} B8 22719 (volume scanning)S $3] LAY odolE 7IAH oz YAAZLE, Wo] EWAFTA
S-S 8] g ZA U (frame) EE UE FXE ZE Afde, dES(vindow) EE TUE A
(cover)7} W& W flo AFTEA & = Ak, kA AAdEoA, AWZE AFTEHIL, o] AWM= W 53F
=

[0040] F=F(46)°ll A=, helo] kel Zhalxith, EflawmAs wlo iste] ghbeny, o] ke v 5l B

sEAel sl Feel 1@ Anch zdbach, Awagsel & EE 2% D(robotic arm)el §E hH.
Qelo] ool ghelol sl etk Mol alAL Gelel @ Bael e,

[0041] elel A2, Agel, Mol FAZ FAH Fio] Bael el AERAY. FUL o PAA
% F(ush)Erh We, fe Fyol AXYHEE FHAL 2 n/EE PFEL. olHd oA
EolA, Wel H% ZHe m: WA H¥o] EAAFAY PO HEHL, Ay Pio] fyol AxY
dth A4 2R L JbkE 44 RAZE fogel AERetel, g i w1 kel shgel A o] A(air
gap)Eol WAHAY EE EASA @A Bk AL T, B4, R/EE gEe W) 9y B 7

Foh. WAk Qo e xR A BeRAl e @ YeH(E Al
we gd, 9 FEol ¥ AL g, Zeide g Jasithd 2 2 99S ned g% 259 99)

[0043] = 29 T2H(48)ol A=, o] EF ~Addn. 2AdS B B3 dojdrt. EF 2Ad Edx
A o@lo]l(volume scanning transducer array)s 9 W=

energy) & AEdth. &F AyA= WS S SAfel] dgddv. SF Ao Hol= 70%, 80%, 90% L=
T e, Wol AAEC 9d] RAEE Ao] ofdg, xte| AdHET. HEFHE % duA|e] SHIE +F

ol Z(acoustic echo)Eo] WS FH3 o] &dtal EdAFA O Zdstr),

[0044] BF 29 EF(GAW, 53 Ao 2x E4k® 270 2l(scan line) S Wb dA$sta 441
vk, oA, Y vy HuEo] A d Y. AR ~E]ojB (electronic steering) g o]-&dte] BE
270 (volume scan)o] ATt diobdoz  oAdg YEZ ofd o] (wobbler array)E ©]-83k], 717124 2:E| ]

s

2]
% (mechanical steering)o] dhihe] WS webr Algsa A4 XElojgo] tE WIS wepA Aledd.
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[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

oin
J

351 10-2065331

[0045] EA2FA ofellolo] s W& wepd o] Tolqi &% PEHOZ 9lsl, F 2F(breast volune)9] B
e wE wE A7} s TAMe] ERARA 94 % vowm 2ddd 4 vk e £ A F3
Fel A%, fgel g 2F oldlel(volune array)e] olst wixsh Azl 27 = o xIHelAd, B4
A 4-570)9 BEES WA s Rl ohle, © WA W EAMY] AgHh  terd Ao
A RS O 8 fUEsl A5 §9 EBOrest wluod o3 RS WAL 8 A9l

scaming)ab7] 9181 0 Aol e A= wo| AuAE 5 A,

[0046] &2H(B0)dAM =, ~MF2ZHE olw|=]|(image) 7t B HTE. 2=F(scan)S 7] ASES Ak, o
A7) 2552 WEY (beamforming) B, HWEYH MZ(sample) 52 F3 ol A 28]=(grid) E+
AMZE ¥ (sampling pattern) & Aold HAl(voxel)E TE XES et Z29 A2H
(ultrasound system)& AF&3le], WXYWHEH AMEEo] HEH=d, odZAd, B-E= o7 (B-mode imaging)<]
AL M71E0] HAEHL = A 38 olnA(color flow imaging)d ¢ £x, A9, = EA(variance) &
AR50l HEHT. e ™ (filtering), 27 W3 (scan conversion), Axd HIHEE HE g=
(Cartesian coordinate grid)ol] g B7F, EE & Z 2 A4 (processing)o] FAF T},

—

[0047] &% vdlelH(data)ZFE olvA7F Addn. 4Axkd A (rendering)o] A8=E o Sl

A, Ao r Aty BEAE=RE taEdol(display) & 8] o]xkd oW A (two-dimensional image)”}t

Ao, =AM (projection) E EW AW P (surface rendering)o] AHEE & vk, dijkd o= E&=

Frretel, e omA7E AAEY. BES Fobs Wwe] Aojya, s webA e 54 HlolE (voxel

data)=, §4& B3 1 HWe o]xk H(two-dimensional view)E AAsH=dl ARSET. oW A A
o]

ol Algd = AUtt.

[0048] EdHzFpAle] o3 W] 7lafjxl= gEo=m <Q3), o|nXAoA SdEe] A& 7Fede o Ao, ZHFE
z2o] o ALEFE, old wat &3 AUATE U A At 1 A, ERAFAC dlE A 234
< UHREEHY 29 (return)E E+ o FZ(echo)E2 ¢ FallAaL, ol &9 Fudtt. AF 279 Zo]
HAE o A st A2 o B 595 Fddr. oS 7453 4"€s o E, A% 24 (39)(HdEe]
Ad 245 el & 3 #2x)2 g HHsiA e 7 22to]l HA A, ole o A4S 598 of
cia=

[0049] B4 == ~EHQ oA (elasticity or strain imaging)olAE, &o] xR 7laizitt. oA, E
WAEFTAZEE eo] sheizley. o]F, Z2F 9 ~E(strain), A4 T wAol FHHEY. driv #
2 Flo] JEAEAE EA Rem, @4 EE 2EFel SAHA 4 vk, 2FH EAE, oAdXd 9F

(Young's modulus)& ZA37] fAal, 71z de] ko] ALgHT. F2H(62)d A=, ¥ QoA F-E o] #AXd
e e O 3] AATE 24 e IR stz 3o s AAst. W e iR E e 9
e Ee g4 JMeiAE JorRH FEE 5 Jduh. FAGH)AAE, 2ldo R E ] dolE (47,
= dQl HlolE(elasticity or strain data)) B Y& AFEsle] 22 54 o] Akldr, dF =&

= 2B
tE 24 5450 A,

Jlm oi

L

] Ak 289 o]n| A (medical diagnostic ultrasound imaging)S 93k A~ (system)(10)
Al gk, ’\]/\5“(10)% A5 2EE] 8, dAad s B 2] fE, cdEex, o7
19] ~8l=9 Z(28)¢} A AFEHE 4 drt. A 2HI(10)& EUAFA ZEH(transducer probe)(12),
3 S v (beamformer ) (14), ZZ A4 (processor)(16), AZ71(18), WX g (memory)(22), Z T]AZdo](24)E =
ek, FIRARl, Adolgh, EE o A2 o AXUEESC| ATE 215} oo, A=®1(10)2 AR&A
AE Fo] 2~ (user interface)E EFITE. A HAAdolA, AAF(10)2 g5 Hd 257 o|v] A|~H
(medical diagnostic ultrasound imaging system)o]tl. T2 A Eo|A, ZTZAA(16) H/EE #HEH(2
)= 28y ouA Al~®El(ultrasound imaging system)¥= Abo]dk = Wl 3 AH o] A (workstation)
T+ AT (computer) o] Aoty HazEolde 253 oluy AlA~H QA e TIEFE YA
ATk, FE AAEoA, ERATA ZRH(12)E UE HAXIEE glo] AT Er).

= 4=
3

[0051] & Aol A, Al2ES Zssld 4 2F 27U (breast volume scanner)& YeERATH, 48 27
337 Yol EdATFA T2H(12)7F AlgdHy. EdAFA T2 H(12)E A=A = (handheld)HAY, == 2
F3le 270d Al2=®l(scanning system)2] AHFA 4 k. &Y, EWRAFA T2H(12)w 22 F EE A
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[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

SE 551 10-2065331

A Zof & AAHG. FTH, MH(servo)E, EE(motor)E, 2EH(spring) s, F¢ =+ ©E vAUE
(mechanism)©] 32kz}e] frfo] gk 9% ]/\1 EAQAFA ZRHE(12)E EY(holding) A2}, F3 oA
(breast imaging) ©]9]¢ t}& o=z Aol A(application)Eo] A&=H 4 AU},

[0052] EWAFA ZRHE(12)E 95 A 229 ongS 3t EdliFA ofdo](transducer array)©|th.
EdAFA TREHE(12)E 28 394 (probe housing) ¥ EWAFA ofgo|E E3}3it). Hrpz e, Aoldh,
T T AL o AxdES] AedE o e, AolE(cable) B/EE WA A (electronics)7h Algd

Slck,

[0053] EW;ATA ZRHE(12)= HH ol#o](planar array), =3 oj#o](curved array), ©|xFd ojdo],
HALE o] #lol(radial array), 38 oj#lo](annular array), T¥ EWAFA L HE(transducer element)E
9 g gAY o@lol(multidimensional array)E X3t oA, EdAFA T2 H(12)+ Ay B
ojzbd ofdlelE EFeT. oY ofdlole Uy WIER o]AH dFHUE(element)ES ZA T,
NxM, o714 N 2 M & tF 1& 233), WA A47e] wgos o3 HAE 2zt AL ofvy. i
ofglols, Aol okt J(area)ell 2A, AWESS 1.25D, 1.5D, 1.75D, 2%, WAHY, Ei= thE o7

AAREES T},

[0054] thobd AAdelA, EdaBr T2H(12)% 71o]=(guide) 9t AAFE A ojgolE zt=t). 7)o
== YU(rail), =9, #9424 Al~"(hydraulic system), 237 E=z}o]H(screw drive), 7]1A2 H7]A
(mechanical linkage), & HloJ¥(ball bearing)E, #(rack) % YA (pinion), EE EWAFA ojf o=

g4 §49 wE SWE YO Aol (quiding ] AP T HAUZIL. A, sl T A
]_

rr o

OFH (groove) 5L T, EAdAFA olfols= 0] OFBEE EFolm E7 mE A<l (chain)ol
AdHT, aFBELS, dityor HzZow oY uE WFoR HO|EF oy elE XX}, EHEE
d7dl F2 & 7|9EE T odelet AAH. 1L ElxaFA g o]lE 207 {8 3I& 7hett).

EdaA ofels HMAAZIAY Ee ol fs oo Av=(speed)e] EA(motion)o] Aled
Ak, 278 F=(scan head)= @ (short axis)ol WE Weoz VAH R WA, o= b HWo
EES 7tEEY 298 (sweeping) st/ Fth. Alo717F BHE fdhs ARbEClA E]al/Es AvE
AT, o] B9l BH, o7d], =9 XH(stepper motor), 7] EE(electric motor), H& H3
7F AREE 5 A

[0055] EWATA ZTRHE(12)= Z2H 394 (probe housing)S EZ&3t}. 9 o]u] A (breast imager)<]
4, ZTEH 5?%782 Z#2E (plastic), FEdf, 35, /=T & 849 ¥Z(pod) T 5 4

Z

lM Do -D

(shell)o]t}. 254 o]gole F=(pad) AtoldlE, &3F %9 (acoustic window), AW, A == v
Z53 734 % —% ZEAY s bz ke dAl Wo] Algdd. dAd, W= dukd f4e) PAlo] AX
Werk, =t ERAFA ojfo] Alele] AL AES §8etil, ERNLFA ofdo]2HE fFHome] 33
ARE AT, otdo=m ZaH 39AL R 7# X~ (nammogram system) i ¢loj¢] thE &ul ¢
v = ~7d A]2~El(breast compression or scanning system)® dX-o|t}.

[0056] S 27ldele 55 H3 e tE §5E5S A3 dijkd Ao EdA, Z2H 3942 d=d
T &% (handheld use)E H3t Folt}, 2B 39-H A A E‘?ﬂ g3 (surface texture)s X 2H 314
o] 7 wA4YS A% 2d(grip) = dE(handle)S XFIY. F A=, dAdd EosY Ee A=
(lens)7} Al&4d 4 Ur}.

[0057] Z&=H &9-HE& EWxFA oldo]s IMAY, EMLFA ofold difis EdRAY, e EA
274 ofge] Ede B3A ZHYd YA (protective frame work)O]E‘r 28 AL dEs, IHE, @
A (latch)E, 9Z2RE, EWATA AolE(transducer cable), ¥ Y& HAIXJEESS T3 4 dvk. Ax}
A7 Z2B 394 el AR S AR, ZTzB d9-AoE dEIB(active)(dAY, EWMA|AE

(transistor)E, 29X (switch)E, &= AXFZ7|5) AAAX7F 1S 5 At

[0058] EdAFA Z2H(12)9] &3 dzlWE(acoustic element)ES, E|&F X234 A(lead zirconate
titanate)(PZT) &4 EdlA~EM &2 (piezoelectric transduction material), ZHAA &AM (ferroelectric
relaxor) T+ PVDF B2E, &34 2 283 EWAATFA(cMUT: capacitive membrane ultrasonic transducer)
EAE, vA-7AgtE HE T W(beam)E, WA HA 71A tlule]2(microelectromechanical device)E,
o2 gd 24, £ S3%-u-17] /s AV]-d-53% EAN=Y M (acoustic-to-electric and/or electric-

to-acoustic transduction)g A% g2 Fdolt.  d7d, 3% JdIYHEES oMT E= vA7|AstE

>~
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TxE, d7d, 3 Ad FHEE AR e el 7k & Al
energy)9t A7) oluvX](electrical energy) AFO]E E%’\C“(transducing)ﬁ}ﬂ 4
% AYUEE v e 1 23, g -8, € = OE JIFE
mE" 2 MT AlcelDE)E FAET. T dAE 3
Axo], g 53 JdHUEY} P}

A4 solw,

ﬂ.,

[0055]

0
m‘p
é

%

;91110
mlmﬂlo_vi

%1

, xl/\}ﬂaﬂ z%/\}z}ﬁg], =3
Al wjA e Ee] B
ek

JEH(IZ)‘“ x| Fol F9E
= 59 79L&, EdLTA ogole
o1«411(11near aperture) 7} o] 2 a}z}
A7 olH A7} Fe] Fol(pie) FY
BEd AxW3= A2WE, A7 Vector™ 270
2 o]FoX =1, ozid], Ohﬂﬂ(aperture)Cﬂ] &) Aro] sk
Oxloloi/yq Aloldl HHE = HHo| Abo]dl A
2get7] flal, EdATA oo, o) 2lel
Ao 2 Ao,

[0061] WE™(14)=

ru{u:

AQOE‘J—UF?‘J

SES
K

AO_

RN

[0056] i
A}, 3
3ol }
T2 ol 24
7o 3

oBL‘

-Lwlm

AF

-
tx]—_l_ )

L_II__

EE
o] =

-
L ke

=99 (hardware) %/EfE AXEY
(acoustic beam)ES Z=E]oJ¥](steering)dt”] <3l X]?i
table)Eo] ALgHETE, AZEYo] Ao (software contro

Asl= a4 L2 A A (receive process)7} TR AT

[0062] & AA oA, WEH(14)E AS O1ﬁ1ﬂ(transmit aperture)?] Ztzhe] g
*Mo}ﬂ A 98 AAANE == xgsith, s 93 ¢ 1Ee
E(transmit event)o] o3t & Aol gt #H o] % (phasing) S 718 &
%_OPE N HAE BEAE e 7] 3l ¥laA(relatively) 7}&
% W¥W(transmit beamformer)+ TF At 2dst= 9 2 =
(steering)® Hx(pulse) 5L A3 93 73
T i HE5o] Ag-d

, &4 27173 (dynamic focusing) o= o}b]—
W E (receive beamformer)E, czﬂﬁq]
AAAZIaL e 99 TRbE
processing), B/ T 2N, T o]FA A3}
T2 x| 5ol AlgE o], Folx
ez, RMEH(14)=, /\7HHH
59| Fof(Fourier) E& oh&
el s o & 7 == 2 )

[0064] <= ™
o= a-v-txgd
element )53} A%

[0057]

o

aL,

[0058]

4

Ll

UIO ru

.—1—_0
=

» 2 E| o] ¥ (phase rotator)E

oy

ﬂJ1OOX‘ir_>rL

m\n&‘

WAL

)

TC =
a1

[0059] [0063]
d3k7]

== 0o
AEEL

oﬂi

(receive beam)E%
5, 9/EE 5

3 2 A4 (shared
9 7)) We

A 521
H] 1l 4

t__O

/\}%0}04
W (transmit beam)ol] &
Too] Aol T YA =
S 93 4%/‘1]/\1(processor)e
A9, ofF 7l e 1 wnhe 4

deole] Als AYMd(signal conditioning) (A
EdamgA ofdele

=
T

T

':%

F

z%”

}0

24
(el 4]

1__

r>~1
o}}

=l v
g fn 8

L
fu

[0060] 2 AR T, H(filtering)) H

W 3} (analog-to-digital A2 HE (receive

A,
[0065] EWMAFA ZTEH(12)¢) H

conversion) el

T2 Iy s dYHEES 2t 2-F (on-chip)¥d

NZv(14)7F A& AZd¥Ed, oAad,
Aol E(coaxial cable)ES T3 EWAFA ZT2H(12)d Addn. E
H Y T FJW Y] NIMEE AYSES A", REH(14)
2% (programming) ¥tF. WX 3l2bv]E (beamformer parameter)¥,
o} t}o] Al o] A (apodization),

[0061]

A4 (channel ) E°] %
3(12) 2 121}1(14)%
FYIEF Ao EE

]ﬁtﬂy .Lﬂi(focus)% Ae A
[

g AAE g/w= o)A, W 2% (beam amplitude), ¥ $’d(beam phase),
34, e U2 AEe] AAEY. EdamA ZRH(12) oA AES A3 oABA 2 FAS g o5 A
7F AAEdg. Hxu(14) 2 EWAFA Z2E(12)E, oAFHAd Ui HPFES AL o] HPES, U
AEst7] A &3 odyA 2 WEstEn AFSET. WAEm(14) 9 ERdAFA Z2H(12)E, 41 oA A4
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[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

on
J

361 10-2065331

2T AT FAsm, £F UAE A7) dUAE w@se, FaE Ayl AEES PEYshed

AREE T

[0066] HWHES ~7dsl=r] A7) 2Eloj& (electric steering)o] AFEE 4 Att. EWAAFA ojdgoly 7|4
2 2 EmE F7HER0 W] 2HO S AMgEte] BF 2o FaE 4 Sl
o]

o =70 ZA(scan line)E ¥
2lolo] T¥l(pattern) W E4ko] AL&E 4= ¢l YA =, dlojEl(data) & FH53H]
s, Z7be]l 270 HW(scan plane) S WA, dA LA e Ei= = vpopsl 271 e (scan
pattern)S = <lolo] HEloz ALHAL. o]F EAASA olfe]D Xoown, EFe thE x|z A7

Hrh, Jhel=E wEbA ERAFA ofHolE: FAYOEN, EFe] ~¥E F Y. EFS &
gk dlojg el o3 =T}

W EZXM(plane position)dl W3], WEME FHS g H ~AFses FAAHET. Oty e
G W 2AYEA Y, FEo R 3] 98 Adolst <7 2 W A% E(scan line angles
in azimuth)® 2FHrh.  Folzl A& Foldt ARERFE 271dsl7] S8l Aolgt o] 54 91X (aperture

)

location)E°] AH&E 4= Ut}

[0068] Folzl EFol thall, 2MEL vtEE = v, 2SS vhEgozx, 24 dolE(voxel data)d] =
A (frame)E°] Al (sequence)7} F 5T, Ztzke]  ZY Y2 Ao w  xAddE A EEFS
YehiA g, B5 e 9 e 98, o7y Huvke el ¢ k. 2ddS wiEgezy BF 2/%
E 3us Yehdle Wxys dojge H4o zygdEe] H5HT. 270 gel, ZTdde dF, THd, £
Sl ey E = Ty e L& (group of frame interleaving) & ¢eolo o] A= 4= v},

[0069] FA=7](detector)(18)=, WXEH(14)o] & ZEH = HolEE FHE3sIL ENXTA ofdold $H3sl=
F 9T, HAEV(18)E 253 A&V, HEVE, WEWE I¥a/Ee BIME dolERREHY HE
S H8l, st=do] 2/EE AT EY ] 93| /‘éfﬂﬂr. oJojo] A%, AW, B R=(B mode), B EE
Al &5 = (Doppler or color flow mode), 31Z¥} R =(harmonic mode), EE 34 48HA s BE o)

MEE g2 REEo] A184d 4 Qth. B RE ”% 9y yx3 REE52 4
(single pulse scan technique) &S A&t} AU a4 tidoA A A%
o] Ve E, dAd, £ e duX e &5 2= FH(flow mode estimation)©

[0070] H&E71(18)E EH2 =4S 9
AIZF Bl EF A (resolution) > RIEY &

55 dehdi=, H2E4 volErt Ale e,

[0071] ZEAA(16)E dt=go] Z/mE AT E ol &) FAEE iy ZE A M (rendering processor)©]
ok ZEAA(16)E Uy ZFZ A A (general processor), Aol ZEA|A(control processor), °ofZ&A|o]HA-E
A A 3)Z(application-specific integrated circuit), ZE-Z2ao]E  Jo]E o] o|(field-
programmable gate array), Z@|¥2= X2 Y (graphics processing unit), TIXE 3]Z(digital
circuit), obg®1 3]Z(analog circuit), YAY A& ZZAA(digital signal processor), °|52 25,
e Aoldt HHWER 2/YdEHE B59 A9 dW ¥ (three-dimensional rendering)S AASH7] 913k, A
dHA JE Ee o]Fd AHE thE fulo]~(device)o|th.  EZRAA(16)= @Y tuHlo]A~ EE tnfo] A
E9 aF(group)eltt. oA, Z2AXN(16)T HHR EE AldX(sequence) Z FAEHE Y ZRANE
< X3, 08 Cd2A, ZRAAN16)T BWEE Ev AAAE o]FoAE BAF Z2A(distributed
processing)S 93 tulo] AL HEY A(network) S X3t A AA oA, ZT2AA(16)= A o]
%] A ¥ (three-dimensional image rendering)S 93 &A% tlulol~, &Ad, agigdx Tz &9, 1
P2~ JF=(graphics card), =& AP S Y3 & tjufo]xo|t},

A% WS U 39S AEP. PEEE dolHe] I Q/w:
2~ 7

A (beamforming or scanning resolution)ol] 7]Z3c}.

[0072] Z2AA(16)= EW A (surface rendering), ETZAX dH (projection rendering), &3 &
S (alpha blending), B2 (texturing), F A A Y T o|F JEdyE & gz A3
k. HolHE 7F A A g = (voxel grid)®2 FWEZY (resampling) @ & Yrt. g oe=m  dAHY
dolH 25 E odAdd AA 2~ gRlE 9/Ee BtE A7 #1EY ddd Z:ZH E9(scan format)o& 423
"ok E U2 AAY BN, Z2AA6)E ATHA FAY, e 2EE HHs YERAY B 290
o OEFoRRE HWe AFAHES Yehlle ol oMAE A fg 2= AWE(scan

converter)©|t}.
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[0069]

[0070]

[0071]

[0072]

[0073]

SE531 10-2065331

[0073] Z=AIAM(16), HE71(18), E= B0 ZaAM= =5 270 /% i 27 = AE71(18) =5
] u | =]
)

H 83+ & HoHERE ouAES AT, oA, adgolaAYd ZH/EE A mZd(grayscale
and/or color coding)°] B ==, =Z2 E=(Doppler mode), =+ B 2= =Z%2 E= ZA3INB mode Doppler
mode combination)s AA3F=t] AFSHET.  1e]e] on|x], oZAY], Ak UWrjHo] tixEol(24)d &E€H

txZeo](24)E (RT, LCD, Zet=vk(plasma), ZZAE (projector), ZHE|(printer), & A <&
A e EE o]F o & tyaZyo] tnlo]A(display device)oltl. TlAZdo](24)E TERAA(16) T
IUERRH olnx] HolH(image data)E FAlstal, oW A& gt A dAE™, ozt o]
A, EE uE oluA7t taEdol(display) €T}

[0075] ®l®e](22)E= FHM-AAA) HAFH #5715 2EZ A w) A (computer readable storage medium), <
A, 7MA(cache), W3 (buffer), #A=E(register), W(RAM), B&7}s vt]o](removable media), 3= =
g2}o]H.(hard drive), 338t ~Eg A tjulo]~(optical storage device), e TE AFEH #5571 2EYA
u]t]o] (computer readable storage media)olth. wlRE(22)F, A&7t ofye; tnfo]zo]7] wjiel F3 o]t}
AFH d=7bs ~EZA mr]o](computer readable storage media)v TS EFIES] 33 2 v3dd ~
Eg A wtjof(volatile and nonvolatile storage media)E X33tct. HWEZ(22)E ZZAA(16)] <& <
A2~ 7Fs (accessible)altt.

[0076] WE&(22)x, =2 1giWE ZZ A X (programmed processor)(16), WEW(14)9] ZTEZAA, ZH/EE= %
Sz 2AYsta aga/EE EWdaFA T2H(12)9 ZEHE Aojsly] Y3 ZR2AAMC o A3 r1EE

HEHES UeE dHolEHE AAst. EdolA =% ZZA A (process)E, E4 S 74
sl7] 913 WEE HAFH-AE5/S ~EZA v e WEIHE o AT, EHE diE Ee 2
doll AHE 75E, 55 = AYES AFE A5Vt 2EA vHole| X 1 Ao AE WEES]
Shu I I 23] ME(set)E SRl AdEg. 7TE, TIAE EE AYES EF ERY WH AE

=
(instructions set), 2=2EZA #ltjoi(storage media), ZZAM &= Z2A4 A= (processor or processing
strategy)oll EgZHola, AT EYo], =g, ¥A 3| Z(integrated circuit)S, Ho](firmware), w}o]=
2 IS (micro code) sl 3l Fad & Jon, o5& "G50z e Aste] T, v R, =
Z AN A= (processing strategy) & HE|Z 2 A A (multiprocessing), WEIB|AZ (multitasking), HEd Z&
M7 (parallel processing) 5 X F Ut A AAdolA, WHES 24 T+= 94 Al=¥l(local or
remote system)Eol 2|3 #5S 8 E27ls v r]o] tlulo]~(removable media device) ol AAHTE ot
2 AAdEA, HH HAFE UIEY Z(computer network)E &3 T ASPHES 3 AHS Sl 924

=0
= f=
Ao AFEE. T TE HAAGENA, dHES FoF HFE, (PU, GPU =& Al2=8 Yol A ¥},

[0077] & Wie] ThFe A AES Fxste] 9ol WHAAW, B @y WzRE Hold glol Be
MAE R £AEe] o Told = gol olsfslolor Fth. fle] AANEE dEolth. aemz, %ol FAT
e ®owdel dd vEde ANdEe odNRA olaE:, B wwel AelzA olsnA ekgol
JEfrl. RE SHEES TSE sl ATFEWl, B Ay WS otuS orar),
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