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5 4] 4]

I
AT 1

o

T At xgyoAe] o]n %] slX(image enhancement)2] WIHO =

>

%2839 A]2A®El(ultrasound system)oll 93], 3Zx}e] FZF O] AF(scan)CEZHE Z&3 olm|A] dolH
(ultrasound image data)E ¥ZH(12)dh= WAl — 7] 223 o|v|x] dolH+ 7] 39 F7H4 JAES
xdEg —;

A7 21 A" 2 M A (processor)(62)0] 2&, WAI-85 EFA(machine-learnt classifier)E “37]
Z53 olux] dlolHo| A& (14)sh= Tl — 7] HA-sks ERAE, 7] 2539 oA dolgH 25 E 3|
e FxE HJEsta, A7) HER sEEy Gzl 71xste] o|vy olE]H E(imaging artifact)e] THE
AEsta, agla 7] 253 oju|R] dlolgolA 7] 253 A|2RY] AY] o] olE|HE YAES EH
& -

7] elnlg ofelHES] fABel @ 47 2gt olvA HolHE the gAEel taAs Folsi WA
0 BA — 7] AR BAE 7] oln ofelBES] 94X Eo Hsl 47 olnd eteHES]
ol we Aol @ olnd TS 4§ wAE £3Y —; 2

WAE 259 oA HolH=RE 7] gate] 2249 253t ojvAlE "AZHY(displaying) (22)8h= @7

lo
il
™
o
by

Hapll A o] olmA] hde] Y.

A7 £Z2(12)%= 9A= B-RE= HE(B-mode detection) o] B-EE= o]n|x| flo]HE ¥zH(12)3lE ©AE
et

o5 e LT A9 ojmA] ] W

A7% 3

271 48148k dHAlE,

Lo
fu
&
=
I
dlo
&
o
2
Lo
S
=)
X
=

e W

A7) Ag(14)ske dAE AV AdHES dol’ EH(grating lobe)d AXEERAM HESI= WA
N¥okalar, 1dal

A7) A7 (20)3 dAE ZE(filter) T2 IZ 2743 (amplitude scaling)S 7] oju|d olg|HE] ¢
Ao H&(14)3ta T2 YA B = FLex FE dAS Edhsl=,

o A% gl qe olmA el
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AT 5
A 1ol oA,

A7 A8 (14)8h= dAlE g Ki]E(blood celDEY #4443 thZx(spontaneous contrast)d YXEEA] A7)

oluld olg|HEES] RES HESe HAE XLEsta, agx
A7) MAO)EE Dl A7 g2 JAERT A7) olnd olEFHES AXES ¢ A IFHF =AU
(amplitude scaling)dl= @Al = 7] & HAERT 7] o[n)d olg|HES] X5 o] & AIHE A&

.|_,

(temporal persistence)& Z-8&(14)3l= dAE L8,
olg A 28 uore] olu|x| sfAe] HpH
AT+3 6

A1 el §helA,

A7) AE(14)3+e SAE A= (shadowing) S HE8= WAS ¥3stxa, a8
27 M7 (20)3h= GAE 7] AELES AFAATIE GAE 2dekeE,

o8 Zet gyt e] ofujx] Fde] Uy

A7) WA 03 BAlE T3 454 HEJH (spatially adaptive filtering)shs ©AE X F3laL,
d71 T3 ASA QE"E L A7) olnd olHHAES] A wet 2=,

o) A% g o|A el oulA el

H-L A4 AFE BF=71s A wiA (computer readable storage medium) = A7,

471 H-dAA AFEH B57be AR viAlddls, dR e xSl A e onx] JjHE fe TmadgwWE =
24 (programmed processor)(62)¢] ¢&) A753 HHES FEst= dolEl7t AdEH,

&7 A% A=

25 g3 AEE 229 HolHE 2839 A7y (ultrasound scanner)ZH-E £41(12)38}7] €3k
HHE

A7l AEE 253 delHe| 9 ndd e fAES /(14387 9% dEE - V] £
A& 7k e g2 o]Fojxal, ] EH(14)+ 7] AEE 229 voHERH ey x5 AEse A 2
AEE SFstE Fxol 7|x23te] ol HES FHE AW S x¥{E —,

A7) AREL B uet ] AEE 229 del"HE A0 ] At WHEHE — A7 1A (20)
< 02 A Ee Hl& A7) AAE T e dig dr] 2539 dolHeY JHE WA E ¢, 7] oE 9
A5 xdLe FAA7IL, olu 7] FEL 7] olE|HEY FiFol wet JolsiA AR —, 2

NE 253 dolHZHEE oluAE A (22)317] fgt WHE

A7 R4 229 dolee HAA-HSAEE 549 deleWo] 2 (ground-truth labeled database)& X
stal= 7] A4 7RES o] &3te] R (14)3te AL X E,

_4_
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H-QA 4 AFE BEbs A% oA,

tlo
Kl
s
QL
i

A7) RRADE AA-8% BRAE ol gl BRI A
A7) A-SE BRAE 7] deleuo] 22 e S

M- A BFE BSR4 A

A7) AR 7] et el AXE mek BEY(filtering e A%

H-A4 AFE BEEs A A,

5!
i
ol
o
rr

3ate] AARYE THE 289 HolHE EFSEE FAE A W3 A 7 (receive beamformer)(56);

A7) &9 HolERRE AEHE fo 71(B-mode detector)(58), == F

EHE
A 7](Doppler estimator)(58), E+ UZFH TIF;

nHN'
ol
1
b
-
ox
i
¥
b
I
\I
m{w

N

HolH =R od¥ AAHES FEF3ta, A=H tolg=YY 35Fdd x5 HEsta, A2 7§
aEal A7) AEE SEEA Fxd 7|28k A7) AER dolHEF Y olgHE 9 Ar] ofE ¥
A8ska, aEal A7) ofEHEe] wal 4r] HER dlolHE olvA| Z=ZA)/d(image process)3t
Z2 MM (processor)(62) — oluf, A7] ofg|HES] FHo uwe} AJolgh oju] ZR2AJGo] AV
olE|HEC] QX Lol A8 —; %

olmx] ZTEAANE HAZE% dlolE](image processed detected data)ell 7]1Z3Fe] A7) AlAFE$19 o|H|AE t]x~
Z9 9 (display)dt== TA49 tl2Zd o] (display)(60)
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il
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35}

A=

f

Lo

B e 2Ftel o) ojujx] S g AlLE.

o

378 13
Al 12 el dofA,
471 B-EE AE71(68)= 7] A& dHelHEA B-EE HolHE &¥sta,

A7) Z2AA62)=, a#Eely 2H, 4AE5-(shadow), = Qo2 47| olHIAES FF{HE
Axa aglal A7) olE]HMES QAES UE X EY AHolsA FEH (filter)dtes FAF L, a8l

7] B 2EAOl(G0)E Ha OFEMES 2= B-RE onA RN 7] o|uAE HaFAYsREs FyHE,

% et gyl ofulx] S 913 AJH.

h

BTE 14

A 12 el olA,

o

) Z2AAE)E 47 AN e EiE fER WA-gs ERAE olgstel AEng THt,

Lo

5 3 2Evtel el ojux] RS A7 AJLEL
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[0001]

[0002]

[0003]

[0004]

[0005]

[0006]
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Al 12 @l 3lolA,

7] ZRAA(62)= A7) otEBEZL gl AAlEel el e dolstAl A7) ol A ES] fjAFel el o]vA]
LAY ES A,

=)
o
(e
=
e
>
>
2
i
rlo
o

F A %53 oln]A (medical diagnostic ultrasound imaging)el]l 3+ ZHo|t}. =

v F 7] =
[0002] & e oA /| <ig]Z&E(image enhancement algorithm)E &3 o|n|A] S WA &= A
gl 2 dugFEY sEo| AsdAY.  oHR JJHL oA oA FHH= ol ER|(anatomy) 2 W

(pathology)®] FAA1 APH A2 glo] F2bgttt. A9 &3 DE(low pass filter) EF £ 7|E4<1 o]y
A ZZ A’ 7] (basic image processing technique)E2 2¥E T2 (speckle noise)S ZHAAZIARE 4

A L Z(anatomic structure)5< S 8&HA 3},

[0003] ®o AL, olu]A olE]ME (imaging artifact)ES d|F-a+4 FFE = ZZFo s L3
el a)

Eﬂi\

o
rT

Ee AR SAES 7HH, 2R, oA ZRAY gaFEd og ¥
A7bssbA kvt olmA] TEAYS AAo] offHESS 59 F Utk oA FE(edge enhancement)E ¢
3 o] &%= 1Y FI HE(high pass filter) 52 29& &S =dd. ¢ 53738 7[HELS olnx]g vt
g FEES dudom ZIRA (process)st?] $18] E oWl A 4], o] EHW, L tidE(gradient), A

(variance), Hi= ©Es] ME-7|0k olw|x] g o|&gitt. olelg VHES Y d&d o|WAEde 2-E&3)
Auk ol AES (AW, FelE(clutter), Alo]= ZH(side lobe)E, L#loly ZH

g AE%(rib shadow)E) =& FAS SAES 71k b2 ol EVE

o= g2 FEA S & Ak, oY, 2HYUJE A HES HyH (filtering) & MAS 98 €
3t ol EN 9] dAES FAAWH olHHAES X 2A AT ¢ QlojA, o|u|x]o] Fie] sjMde] sHdEA
%S 7 ATt

F

(grating lobe)E, T+
Zb= ol &2 5% JHE )

=

>
5
g

ygo] &

[0004] AMEoZA, ool Ay vgtxs AANGELS o5 Ad Zgaor e olnx] 7jxs 93 WY
5, #FE #5715 vAlE(computer readable media), WHE, @ Ax®l(system)ES EF3,  olEN]|
T olglHES X2A]-7]¥t #ZE(knowledge-based detection)& ZWAA(AA, 712, JAE, T Y29
o Ao ZEA/dD(processed)) ARAES AHETH, AAEY AA-7HF AES D}E ol}EH| HE= of
HAEZS 2PHE 3|93 ¢ vt olnA] /dS AHE X5 AE&HH, OE fXEole A&HA &

.51

[0005] A 1 FdelA, g5 ek 2Fao A9 ojux] /& $3 Wio] Algdnt. ZF3 A=H2, A
o] A9 2=7H( can)&il‘%ﬂ Z539 olvA] dlo]¥ (ultrasound image data)E& X2Hstt}. 53} olu|A] do]
B+ x4 I3t S ¥, 229 AlaEe] ZZA A (processor)E, =

learnt class1fler)—§— Z:uf olulx] dolE o] ALty WA-stE BFRAE 2o Jul#] "olEol A %o
AEg E9dtt. ouA olfAES] AXEe] e 253 o|u[A] HolH=
=S H—] of "HOHHQ} %}013}71] HAET, A 2A9 28T onX = WAE 237 o]H|A| dHeolgERP
B HxEe ¥ rh(displayed).

Al-gt% 7 AH(machine-

JN
do
o
U
F

d'ﬂir
°

—

0006] A 2 YoM, vH-AAH HFH F=575 A7 wfA| (computer readable storage medium)ol=, 9 &
Zgo Al ojux] AAE el TR WE Z2A XM (programmed processor)ol <3 Ad7}sE HH
£dste dolgrt AddEn. AR wiAle, FXE zdste AER 259 dHoHE 253 24
rasound scanner)=ZF-H FA87] 93 HHE, HEF 257 volHo] & xdAEH= ==

HEE — BEFE A #o]~(knowledge base)E ©o]&3te] o]Fojx —, HEH 27 dolH

(o)

do mlm

u

5ot

i<
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[0007]

[0008]

[0009]

[0010]

[0011]

[0012]
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o wie g M) 9% BHE - AHe 95 wFe BAS fAEA B 925 He) 9
N5 F Qrol U 23t dlolEe] AES WA —, % ANE 235 dolHEYE olmAE AR 9
@ 9use wga

[0007] Al 3 FdelA, o5 gk 2o olux] /jME 3 A|xwle] AF

(receive beamformer)‘“ 5}4,] AAELAE Edsle 259 dHolHE 2= AP, B-RE HE7](B-
mode detector), =Z2 FA7](Doppler estimator), T+ U¥ZE BFE X3 HolHZYEH A=EH U
8t s AdY. TEAAE HEE vl ENE A= A A-(input feature)ES %%6?1, A2 o] 2
o grrx 1 AEE UHolEHRERE olHHES Asta, 18|l ofE|HE] FgrA 1

uz] Z 2 A7 (image process)dtEEH FAETE.  txZdol(display)E °]v A ii*ﬂo]%] Azd
(image processed detected data)ell 7]x3}o] A A|H-Q 2] oA & Y2Z# Y (display)stes T4 H

o}
olglol A w=oldth, R wye the
HE AGomA weuA e

2
)
i

[0008] ¥ wlgo] Z=7}o] s 2 o|HEL ut

] = = % ]
of Akl o8 Aojum, E F&e oumdk A =
o}

EHY pEE 49

[0009] FAEZHE(component)E ¥ EHES Hr=A] A Ao gz AL ojym, thale] & wge] dES oA
gt ] Fx7) o]Fo Xk, Y=ol RHENA, 5UI FF HIEL o3 =HE Ao ZAA ggste F
TES AA

[0010] % 12 9= A =gTofAe oux] s A% W d AAde aF%0]|al;

[0011] X 2+ 1dloly EB olE]¥ME(grating lobe artifact)ES ztE A9 A2 olm|x]o]a1;

[0012] %= 32 o|wA] ZZA/)(image processing)= &3 o)y ZHE AA e FAA7IESE /A8 =

29] AAo] olm|z] 9] ool
[0013]

H

4= gAo g RE o A4 o Z(spontaneous contrast)ES zrE Aol o A] A o]n|A]o]L;

[0014] % 5& Ao mHEY A4 YRE A T AAAIEE JHE T 49 AFY GAaF ojn] x| o]

oy 18] al

[0015] %= 62 ol A ZgToAe] ojux] /AS 93t AlaEe] A AAlde] 55k (block diagram)©]T}.

Wy AN} g A W

[0016] Z53} olmAE2] AA-78F Aol AFHATE, A2-7| A HEF 7IHES & tdE(object)E

= AEFT] Qlo] 253 onAeA SR8t FxE L= ofHAESS AR AET F A oy

s HES ] ~ulEdH(smarter) WA ZZAA EE QA S4nEES Ve FAAT) =Y SLFT)
= 2] A o] (application) o

Soll o 54skA =24

7] =
Z -3 o|u x| 7R (post-acquisition image enhancement)& A 2]-7]8F 7
2HEE o9& d& oln] 2zt oln X HolH = HEE ofUEN XEE olE
}ol " F (localized) O]U]X] ZZA & HAE F At

m e K

[0017] A AAdedA, NAE omAE A3 o|u]d ol HEEFo] A¥EEHATE. X2 X2 do|EHol~
(knowledge database)ollA] ©olE]HEESS] HE7} A2 =24 (expert user annotation)EZA FAAHHET}
(captured). ©]E]dt XA olE|HE HE Y HA4sE JI3] &F4A7Y. oy ZBE, ¥ WA (rib
reflection) E25-E 9] Alo|= ZHE § AE95, & AESE, Bv A4 dx9 22 olHHEESS A
=3H7] 93 XA-71HE HE dagFES 83te A2, LAEE o)A AN (focused image enhancement)-S
Asdth, A2-78 dugEEe 8 AAY ole]HE (captured artifact)E AAS7] ste] Fd o]
A Z2ZAEE A8 o]&H

[0018] %= 1% off I 2& T Al o]m X d
719 HAEE 0] &3t ofEN = olHHAEES = 7+ °
ﬁ@’ﬂ/}i(collectlon)g ofEN EE olHHELES XEL Y HEeA A
AEe] digk ojn] XA HoHEHE onAL thE fAEd
k. oluA AL A2 wo]x9 A AT EHE HAE 5



[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]
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[0019] 79}, Ao, e ¢ A2 5350 AlTd F 3
2 =24, 223 279 (ultrasound scanning)S &
252 A4 o] ~9] o ZEAlol e B3k Folth. A2 H =
& et el = Frle] AA B AFE 5 U FTHELS

T

[0020] E2(12)eIA, & M¢ULé%h4&a4 EXUEY &
S @AE RHAT oln A9 Egaf A%EE A7) A8 7,
o=, E@*/W4ﬂ44ﬂﬂfa AN (scaming) 371 A3 B oA (energy) & S AUAZ

}Jl

Hi%‘(convert)?&ﬂ}. 2709 e H o] (operation) S F415817] 3 EWHAFmAL] dHE (element)
ol F(echo)Eel FalHe] A7l AsE= AWEdch(converted). ¥ 3 =7, =70
format), X+ oA REE(imaging mode)”} ©o]&E 4 oo}, d7d], F7tE+e Ul ofo]HE
agent) 5% I e FUEE dix ooAESE glo] axm} oju|o] oLt TIE o EA, B-EE
E E=(color flow mode), 2~FEH EZ7 T =(spectral Doppler mode), M-E=, T+ ¢ & ojnd R=7}
o] &g},

[0021] siF3t4 BRE RFdse 22T H]O]EV]' A =
(point), 21 (line), VY, T+ < x¥et. 5o 257 FHFER F2HA, I
FAEY. &3 dFmEo] A7 AZERE AWYE T WEA o] (beanformed), AL AAFEY Yo MZ
QA (sampled location)E°] ¥ &% C}.

1%} (processed). & Al

(0022) WY Folelis A A GiTrered) £ G2 B2 22
=2 Al w}ﬁi s, g,

oA, &3 HolHE 2% FRES = B-RE tﬂOIEi |

_,r\-rl

70“3(01]74ﬂ4 B-EE X+ 9 g =
Hd(vessel), 35, Tt 28 33Uy @Y&% %‘]%Oﬂ 3t 38 == 579 H]O]HO]E} %‘éfﬂ A=
FEO o3 Mo ES] Ald2(sequence) = AEC whE} %, B4t W/EE dUAE F33H7] fdF o84
Atk FAEH FFES sty e a2 29 AxTEAAY olmEe] ZrALE F I HAzd #g=s g
HPya aga/Ee fagye] xow A7 AWB d(scan converted) T AUTh. FAE H¥sIE 23T
dolH+= A5 AE dlo|H(post detection data), ©|EHW, ¥4 2/ A7 AEH(filtering) o] H ol
AE" doly, =7 AW (scan conversion) ©]F el %H%‘J tlole], t]~E#o]l W3 (display mapping) ©l
Aol =70 AWEE Holy, & faIyolR &9 ofd e o9 tzIYo] PEE o|nA HolH
(display mapped image data)©]T}.

[0023] Z&3 o|n]d A|x~®lL 3AxE xdste AEH 223 HolHE AFste =AY, 253 A~
He AEV|EHEE 02X B-EE HolHE Flste A3 o], A&FH =59 HolHE s, 2~
M) Z2AA e 27u] Fio] ol 97 Z2AAMe A2-7Ht HES A&, HEE 259 doHE
Tl g

[0024] & (14)olA, A2 Hlol2e FAH 253 HeolHAdAA AAES E7Fst7] S8 ol gdnt. EFAe
glolEle] o8 mEE= 77t 9o AL AL} wi Alolal 9T Alo]E pwHaly] 98 Aewch. Z=
AAE 259 dolged 93] fdE Foldt FAES, Zex=(class)oll Fahs o e &apA G 2o
Z BEsrl. 779 92 37 EE 1 2o 2 oltEN; (2) A

S50, (1) W73, ogHE
M (fluid), W (bone), = .%2—’,; T+ (3) ¥4 #A7](organ of interest), 7@}7] 2 H]-24 3 (non-

=
determinative)) % 39 ZFg29 W (member)dl Aoz EFsE A o], ol EFA(binary
% Bl

classifier) & ol9)e] T RRAS] olgh & vk Fold ANEE dol@ BelxBel H3Th. QY 9]
AGe FUR FA2o] £F & Ak, B opuEve] mE 53 ofeMES] 9AE PEI Pol, RFA

Se o 9A50] Fexe] WHSANE AS AT

[0025] ZRAAME A2 Wo|~E 01&3}01 stk A2 wolay 253 dolHe AA-ATAER B
¥ A E(ground-truth labeled set)ES ¥ 33ttt HAEIE 259 onA&ES, Ed£2 2 1 FY=E ¥3}
e AAES X AoR Ee E?%W BE Ao® FAL R, oY), olEHE X5 %A
a17] S8, olE|NEE JM 4, U, EE 3 N9 B-RE ouA S| FAlo] HAHT, olE|HEZS zb
A ke olnAEL e AEJ AT F gtk gE dz2A4, oluAEe HolguelArt s} EiE I Z3)
o] R FxEd s EFE(labeled). ©lWAEQ] HolHHo|AE, AEI AR} oWAES B4

_8_



[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]
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sto] tigete T, AAE, B/EE oEAES il olnA sl FAS Mo APHT.

0028] X3 e\2E A$5A BR) A, i T T Ekel Aolsp 1 o1 el Sel Auas, 2
o oluAN A FEE HEF 9

2 #
A enety pxe W4 mE 9L A4e] 98 ol gHth,

[}
ol
N
Ho
= 4
ML

o

<

[0027] E2AAE FAADAA FAH 285 dolEsh A FAS Ei R fAR A4 do|zmny
ANIAE oM wHIN A4 wolxng olg@rh. HE-Aw, A Aolo Hi &, thE A%, E:
OE AAE Zgo] olgd & Ak 283 delEe AAle Ze(frane) SR EH ANES A4 W] x
of olul X Zel PN e 2D (scaling) D/EE T3 W] 48 F 9
Aed G AAES BelF) s ARHA A4 wlelx ofuHe] FAol FyAch, 23t velE el @)

FHHE, oltEr] B olEBERA A8 Ugshs AAE). B A7 ¥

o

i 4
%
I

(0025] B2 AN, ZEAAS ARG LHAT ASPORA AN MolaE ASB. -ty

AL F4 ARG ol AE Aol s R S FAol A BL AA-ATARL 2

SIAEE Eaold dlolBl(raining dat) A o] G, ZZANE A4 vo|xe] ojnlAEErE FEE
24

IHE P AA ATAR T|xste #F/FE et s BEE I 23 odd HAl-shg Z
(machine-learning process)Eg %3], oft}En W/ ol HEQ JXES HEFEE
TH(trained).

[0029] <99 A EC] Edold F &Aool dS A3l o]&d = Adrk. 3F AolE (Haar wavelet) &, =
S71s I AH(steerable feature)E, WY IJAHE, HAl-8% AHE, E/E= 8 vl X (pattern match)E9]
Zke] §1xle) digk ojn|A] dHo|HEFY FEET. IATF FEEE YA 7Ixste] oo 7] H/EE
9] A (kernel)o] AEHE AU (centered) = EXMYATF(positioned). IHH FEL X5 7tz o
A}

[0030] &Fol dis] oo wWal-sty dmelF e o] olgd 4= k. oAd, A #9EH 9
(support vector machine)(|ZA], 2-%=&(norm) SW), A& 37, ¥2=8¥ UEHYA(boosting network), &t
Z H-2¥ EZ(probabilistic boosting tree), A% M ¥4 (linear discriminant analysis), ¥4 HE
WAl (relevance vector machine), A17d UIE 9T (neural network), #wlo]x|<¢t UEL T (Bayesian network), ©]
o A3ts, Tt U2 dA4 L2 B U AEFEe #HAl skl AT, o, AFH, e Ut
Sty T RA|~E0] o]&E & At} BA e 54 Edlo]d(supervised or semi-supervised training)©]

o1g8 4 Ak,

2 ox I of

[0031] ™Al St viEY
3 HlolE el dloE o]~ %“OEHH g Al

D
i

X,
=

) 2 )

ST ] fﬂifﬂ(programmer)L o g JHES AFEEA

Aofg 4= Q). o7, Z2aHE o] &
B

[0032] =HL =53 dolHd o3 Efﬂﬂv‘:— AA7F =R E 2Tt opdA|e] FES xHETTE. o

S | (membership)2] $-%(likelihood)olt}. “dolst 7M53t el E (o
AN Ee 1 29 Jbedt AHE)T ARE FEEC] WAV EYET. dijk¥o®, fA Y Edae TP 3
< g 7|xste] dFEv. & HAAYEA, FE AR glo] AIntte] FYart EHET

[0033] ¥FA] lBeslolMe Gal, FAG L gold ZEAAY, FAE 283} doly EE 253 o
AHZAE FEE dolE(Adn, AR EE Aeulel el arameterized) Aol ARAS U8
AAES FEAT. Auel 9 A Nest BRA QHAn. 98 DAEY gES HA-45 BRA
Agarh, 2e3h A9 ZRAA b e ZEAds ohlEn 9/Es oggEd A5 A4
A8 ERAZ FAH 2o dolEe] HeTh ZAME 285 doled o8 AW B5o] 945 7
2o Fe)2% 25 A9 EYS wE gE BRA4 PAS 48d0. AR xR AAE e ok



[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

SE545 10-1906916

HE O YREL WA= EFAte] EHE A2 Hjo] 2o 7 %Fte] ZFHH

[0034] & AHAdolA, olE|MET}L HEHTE. 199 ofg|HEVL AEE & ). olHHEE 253 Al2H
271 93l ofr|E=d, o|SHWH, EdATA EA, A0 ¥ A~ 39| E (scanning parameter)E
EE olux] ZEAYLR QA et UiRbHo R, olEHMEE olfEnd o3 ofy|xH=d], o]FHW, A}
(aberration) H+= WHALZ <QlgfAo]t}. olg|HELE A3 dAE(false object), #A1%=% (shadowing), T+ 9
Ao AA ofGEVE YERURA gAY EE AEHA folok st olUEVE UEE o HEZA YERd

[0035] e, &3t Blolels st i 1 x3le] ey 2HES RITT.
= 3 =

[¢]
g 2HE9 JAE HEST. T oAl A(AA, A% omA) H/EE %“o(@ﬂ?dﬂ% E%H*%H
Fog, A XM, EE T2 Ao diE] 2yl 2EES JFE EE O’ RHES 2HX] @S onXE
9] A2 o]~ E o] &A], Yoy T H olE|HEEO] 2o JJr dojeo|q HAEHAY. = 25 AF9 dAlH o]
A ZAgT. ey ZHE AY FoAM e 27 RS ob/|dt. 26004 HAME G9L aol”
2HE EAGT. oA 3 dagFe otEHE ﬂmoﬂ ZAoZA Odold 2HE AT 4 9t A
=4 7N A Ee]l ZXE dolEE WA e AS Fsy] f8, RAE vUE gdEERSE EsE)

[0036] o2 oZA, &3 dolEe dd AXE
A xe A /;“E‘(heart chamber)2] N3} 2
2 B-EE ojuAo flg] FHomRE FHS HAEIA Fervh. ddlA 259 HAELS A H(heart
chamber)ol A +3eE Ao gRE ATES 3 7t o] Ea
S Uil YA, Ao BRE | AF e B-EE o|u[X|dA olUEnNE
JA & = drk. o2 HE Mse] olzg A g EHE
g ds wE, 2A0RHHY R FEE fFAEITH. E 4 /on}«l | A2 47]-2 (four-chamber)2] =
EAlgt. A gixze 2 AH(chamber)E % 2719 A (chamber)Eol A EASTE. 2824 HAME 94
3
X

1o s
oﬂ
d —|—‘
ol
e
S
K
>,
o
ol
o
|
>
=
ofo
Y

4 x5 TSt @A (left ventricle) (X 2 (upper chamber))olA ] A4 7t &

g g oy, BERAE A gixdd s ofrld ARE e AAES A9t I HE2

, = 4olA AFE A(chamber)E EF) EE EE X E vwre] A E(AAY, dA FAA
Yol tisl o] Fod 4= U,

RN

[0037] T olEeld, & dolH: AEde mABT. =AF x4 E: we Teje @Al ojdol
(array)e] $EozRE el Lt A4 ofdlolziEe] 2e% AAYE HoE BRHom B (block)stel,
AEYS o1 5 ek, E T alolAl, wli, 233 dolHE wAsHE 2 Ei AT A,
&% Ul sl M irror) 24 A0 8l olEHES g

olelg olEMES F e} mi 1 2B AEB. UE oEMESe B od 4% 4 Ak

[0038] 7] i jrAQ) AN SN, S} EE 1 2o fReH pREo] BiAdl oa AxHd.
BRAE 2, A, B, 444, EE O ohtENE PEeh: A% gol, Aol e P EE ol
o] $g dEshes Edolduttirained). Shinch @e 59 @394 327 209 docated)

=
AE AdH(collection)o] HAEH F O’E‘r

(0039) oI fEAEE R/ ohimrE S Wol @ WiAEel mdolgan. ARE v Y 3
$o agleld 2R ojEAES PEe] A BRA 2L e ongshs A5e aeely =n ojHHES
2317] A% Fold LFASH gol, Hol@ olvld Tl tal A Ex Yoldk EFAZe] Eeloldd
ook sl EAsRA L glgshs Fuash @1 Ages] 918 shtel BRA % Aol EdsRA
9 oigeks Fobesh Wl AbgElY] A% tE BRAsh dol, 74 54 BRAEC] Edodd & Avh. o
HHES AEe] A% shtel BRA L ohtErE AEHY] A% e BRASH gol, Yold ugBEL
A7) 919l BU EE AolF BRAS Edeldd & vt

[0040] = 1& oAl FxsHH, Z2AAM = 52H16) 0 A %’]Eﬂ EANE 830, 229 dolHREREE o]
A7k AgETE. Folzl ofuEN He olHHES] g AEE fAEc], o/FHW, A, @9l 1z (line
graphic), & W(probability map), T ZXkol 3], o] ]X]Oﬂ EAET. 522009 olmA] AMAE, F
2H(14)o] A& 5], F2(18)AA ] AF&AF Fel(user confirmation)s G418 o Fad Zolry. =

_10_



[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

on
J

31 10-1906916

o3k N2Be WA-SE ERAY F2e AR Fol oMAS Z2AY (process)FTh.  AA-7]k oA =

ZAEE AFEAAA FHEA o] Fold £ vk, ZaAATE ovAe] F REES ATor WAS] A
Folol wAd AYA B 3 offi7h ARSAIAl et ARARE AEE Ad(edit)d 5 e,
= g ARG, 28] ARAel o F &L 7] =~

t}.

EHE, S

s
(key press) B slole MelHe] 2= 9t}

[0041] &2 20)NA, Z2ZAA, B, 25T A|2H, EE o
H 259 dolHE Mgt A, AFH
golglo] o3k w7, e 237, A, o gdE, 2= O ELO] A
A AAES v A B vl o T A A REET] ¢ S
AIZ171 918, EEshr] 98l aEa/we oln] AEH ﬂO]Eig Ii‘rE o
"ok dF gHE OiF oW A Z2AEL tE fAE dig o] ] 3
5 BFo Bdg AAEHA, A5 AAE dig 253 dolE 9
o HA wAIY,. AR gNEL AR Qs AR(zero) EE BH 3
xdsE= YA El.

[0042] olYEWY 4 3= AAES 2] A8 SAZA E=FEe &S oWA-ZRAY duYFES A&
371 R=, A4 Wo]|aT7t AAES el o] &HTE. oY), oAE uwhet AolsiAl HE P A o
A9 FAIRA IHUJAEES ZA ¥ (locating)ste A2, 54 ITHYJAEE dAEolgte A &
th. olHHEE e UE oluEM] } Abgt YA EES JHE ¢ g3, agEE BAAEEA AdE F
ATk, A Hlo]x HES o]&el= AL, Ao|gh ojuA] =AY (A, dAE wEt Ao T "JH‘%‘( ow
pass filtering)stal oA|d o2 19 %3 AE]¥ (high pass filtering)d)o] ALH+= A= AWHeH
o olEHEE EE tE olUEN Y qAEL FUg WA A s v JNAEA AV EE xdoi 7N
HA gerh. olEd HEHE AAES U 2vtES aga v FEg ojv R JNAE Ha olw A ZE A A
o] &HTF.  fFALEHA, ofHHELES A HE AASY| A o|uA] Z2AEE, olHHES fAMg B4 &
AES 7H BE X ERYE @A olHHE X507 2 g-¥

[0043] <)ool olmx] JRdo]l Z&uk dHolgd HE&d 4 vk, AW, 3t HSH B H(spatially

X
=
et
2
o,
=51
[4‘8(-11
e
3
%0,
)
=
2
2
ol

rlo :(0

adaptive filtering)o] A&¥t}t. HH sh Ee= 1 239 EAEC] A& E7d 454, I3+ 2
Bl Ad(spatial filter kernel)(dA, Z7] /&= 9o]E(weight)E) T+ FEHo F3o], ZEYHE=
X il wEf JpAEn. gE AXED vuste] o @ E£E o 42 dEH di§)] ofgEn EE of

GENlS AL AAE ok BRA] o8 AAd ohbmEv W/EE ol HEY fxe] FFEA, A
WE, A BEY, ANE BEY, W, B g o TRz bue F

y LD,

[0044] & AAJellol M, 7L ofEHRES] AA E= FAaE F& olFoixn. AW, 19 F3 dH E=
XE 27D (amplitude scaling) (7], F(amount) W= % o] Aol ofe|HESL Axtdl X5l 4
SHAR, 253 dolgel o8 xdE "E AAE= A8HA @AY Ee O HE ARAEd= Aol
#- g€t

[0045] Z1eflold =X deoA], o’ 2B HRE oAET. = 2+ A4 2604 ARk oz AR
agelyd 2HE ZAgE. oy 2HE AEAE ZHRAHA T 5 vk, = 394 REdE upe} o],

19 T3 Yy BW/Ee IAF ALY o|Fd, yold ZHo| o3 opr|E FrEo] FAaEr. olnA <]
v g (aesthetics) /v D FEHE (utility)7b F3dE 5 k. 2oy 2r EXEo] d x4
Aol A5 AJolatA] kobA, AA-7NF AEFE FXIA FuAE 2T HolE o] 5A Vxde A%
2 e P s o E Aol AE ofF{Al e EHA o)A GA vET X A-7NE HES o] 84|, olHHE

g 9 A EE A RIA gl BE FRE FUF ofgAE 15w dAA,

[0046] ©}E2 AAolA, RZE ~ALH (AT, 7+4) T ¥ 2 A3 A< (temporal persistence)o] A
A dzxzzmA R xEe] A-&dnt. "LO]??} 2ALFG (A, o Ag), 2AYH fla, Bv old AE
o] & AL HLHT. T 4ox FRlF e Hiel o], HAAANA O AAR BTt ALEAE &7
234 & 4 k. JAF A9 £ ’\]ﬂﬂ A& o]Fe), & 5o =AFE wpe} o], A A gk Al A
=7t A", e A H(heart chamber)ollAe] A4 dizxrt E3k AAHA LAY EE oA T

T ol HE gt YXE AtolE FHEA k. X 59 oA, oA, & AAH

KX
G T A U £AE AN olel, BUAS AT UELE AT Aol A4 WMok AFE o8

_11_



[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

SE55 10-1906916

oAlE olrlA o] W W/EE A FUEE FHANG. HHoz, gl o8 19 go] &
A5, AQA Es oAHE ol ke gxd 4 k. ohEr|e ynzre Add oxg
qel7]) 98], A4 gzt ¥alel A Wcolor map)3 B ATE 5 A

[0047] A=} 2L G olFAESLE oux] /WS sl FolstA Z=Ad
% z

18 &g A, Aws
NN BEES A AEe A7) A ARl B A5 b ok

Mudg o go] 2714

(048] T AAdelA, x&sh HelH: AFE aned pxe szss 9K oa ola
E‘Ei"/’ﬂ‘ﬂr 22 HWjo]AE o] &3 HEL HAHQ L ¥ Fx Ao W ALAS AT
zo =

< Gl (leve)ES Fe 2 ZHEH(clutter)E 71X oA & A 27019 AE HA(pixel ) E°] L 53}
)
[e]

Z—1 Txo| FEEAY AFE ouX] A duygFEel AAse AL TT A" AAHA A
(setting)ell 9J3] olu]#] 7ol o A4z, 7Mad JAE = HAd(voxe ) ES A3 49, olUET
o] FFo] ofd fJxEo] xggd 4 v, HAEVF AA dolEHlolxe Y ExdE HE VIHES &t
A

o, FaA A% FHehE ddod oA ZeAd nelEsel A4 AFHelA & & e, 1
Fri ol HASS ZRAYUAT ok Ao A S wRolrt

SJE|HEE E= oll}En|E <o) ¢x

= | AR olux mzAe ols) Mg
A BrAom AeA717] fal 94 L7 ol g

m\-ﬂ

_/,:

t} O]U]X A EA olJETN], olE|WEES W/
AHES], 23 dolHd & mdEFH= o 27, AN, == F2d ¥E JAIAY, FRIAAY, &
HAE 4 9tk ol ER Fi ofg|HE EH A 0176011 T olFd, A& olUEN T olEHE &
AE A e F7}o] ojux] TRA|A o] HEd 4= ),

[0050] F2H(22)0lAM, olmX|7} AT, ZRZAAM EE 29 AAEE JRAE x2Sy dolgHEHEE ol
A5 s, el gaZde] HE(AAY, RB #E) HEFE A, 23 dtolert gaEye] A
of AlFEtt, W Holl, o]ZHH, HE o|Fo el HEHE AS, yxaFEdo] e e 2= AMA

w/wE WMo AyHck, 2 vgor Anr) vaZdold HHHAU).

R N-R=, 23 =22 (pulsed wave Doppler), &% dlo|HE,
Azto|t}, O]U]X]E FolF Akl A e A7k AA FAE T
shob. ou X @A e BEF(volume) 79 722, A U9 sy e O 2ol AE X (sample
location) 58 EdT 4= Ut}

[0052] eolmA & && glo] #FAE xdstt. HRE AA7I7|HuE, AA 270 F9o] ojnx|dA] xdH
ok Aol 9 ol Aol sty B 1 xFe olE|HEEC] AAH L I /EE Y EE I 279 3

$op4 X gl gAY, £ 3 % % solA EAE ush gol, A4/l A4 glol 283 deolHE ol g3
of AAH olnAs ulmste], o A& clElAESe] gl HHY 5 otk ofelHE ol % $A ol
B gz g% mEh AZHE 49, aZdns 289 oAt @ Edadsl s olHdES @ @

Al ol ER ] ek © Be IF A(focus)E Als-3o).

[0053] &= 62 9= Ak 253oA9 oux] /MAS g A28 A HAAHE ZAgY,  ofER] g/%

= olEHEE XA-7|Ht A& xAH 2531 fHlolHE AdYdor sy fd o]&HTk.  A|zEle] 9
Z SHT. Al2EE T 19 ] oA

o pul [e} pud
[0054] Z&3} Al2~®le EA NFA 7] (transmit beamformer)(52), E#WMATFA(54), A1 FA7](56), o]u]
A ZRAA(58), TAZH(60), ZTEAA(62) X wWEF (memory) (64)S E3H3It} E}E A|="Eo] o] g4
T U, F7R], Aotk e O A AXUES] AFE 4y, d7d, Hue AEVE 9 270 1AW

El(scan converter)7} T3 AFHATt. ©E G2A, ouA ofZgAolA(d A, Ftrlet o]m| A (cardiac
imaging)), T4, /LT HAE9 19 A& HA€9g &3] a8, AHEA 4= tivlo] ~(user input
device) (AT, P}~ (mouse) H/HEE 7)W= (keyboard))7F A&tk #HE7]E L9 dHolg o]9e &

Ax(source) ERHEO vt e 1 279 94F IXEEL ol&F F Avk. dHolHe tE AnES AA

(sensor)&, A& AAH, EE= U8 985S TS 5 vk, o7 Unle]is Ee JHES ZTEAA
(62) T= wmel(6d)el Aed = k. A Ao, HE7]l o8 o]&H= dY dAHE EFe 25d

EBEEEESEE S IEh

_12_



SE545 10-1906916

[0049] [0055] Al=EH(10)2 o5 X Z53p ojujy Alxgjojud,  ojnjg2 2x44], 3Akdl, B-EE=, E=&d, 4
55, &2¥9EY B9, W-RE, W¥(strain), @HA(elasticity), 1229, tix, Ee 4 493l £=
<ol NEE= wE olvd WAES EFIUH. E2E¥ ARE(10)2 F Afel= JEE A Al&E(full size
cart mounted system), T #2 FE& Al~®, A=-A= A ~Bl(hand-held system), & o @A &&zl
T vl WEEE 259 ojujE Alagelt. gE Ao, Z2AM(62) R HED(64)= HIHe] A
/\Eﬂ_/] H‘ﬂo]q. ]7’]‘:H, Ei*ﬂ’\‘}(fﬁ) HJ U1]E'_E](64 = Z;:’O‘EJF 1\]/\1;11_4 Ealx4 k=4 Exlo],t = i%j}

Mgt el sazdeldGorkstation) E= Nl A, thE o224, L2AA62) SR (6
HE A7 Azwe ol

[0050] [0056] EM=wA(54)= @A 1x4d, oatd &= il elaqzd Te Use /s 255 ERHEG

Aoltk. EfRzTA(54)9] 77+ AU EE &3k oA 9 A7) oA AtelE MW (converting)str] 913

FA, wlo] a2 A7) 71 Al(microelectromechanical ), %‘%‘Eé “ﬁ:z]E 21 (capamtlve membrane) F&3 EWIFA,

E dA 48R e YUzl s s M3 defWE(transduction element)o]th. EWATA AHE

< A 1EAA7(62)25H A7) AuAE —}F/‘Jé]'_’ & dZE] SRt A7 oUAE FA WY
153t7] A3 WFA71E(52, 56)° AZAHTE.

= o
7}7)

71(56) ol

ox Mt R EO

2

[0051] [0057] F41 WYPP71(12)& st == 71 2349 38 WA7E, F3F75, Adldelay) 5, 9% IJdAE,
FHAZNE, FA7E, tAE-F-oldZ 2 #AuE(digital-to—analog converter)E, TEE, °o]&9 7%?‘}%, l
g2 dAx gExl Ee vz dEe $A A7 FxdESeY. $A MEAU(62)=

(transmit aperture)®] Z+zte] dHE] 3t $A AT ES A7 Y H59 Zﬁé(charmel

o Z4Zbel AFWHES] gt $4 AMEEL, st e 1 2T A7

(focusing)st7] A3l AJ=2ol s A L ofT}o] ]%E}(apodlzed) o

AE, 2F9EH duUA £X5 EE OE SAEY AEEo] 41 oHE(

zte] AESd] e AgHt.

[0052] [0058] <A1 WEA7)(56)= 3HA}] AlA|H-2
71(56)= ERNATA(54)9] olgt dAHHE 5 2
Els Zbzkol Ad2 AAdE, 9 AAAE, F37]
1( analog-to-digital converter)E, #|o] T 2AMAME
2N MEAY] ATUESS xas 3 gtk &
K é%] M35 (beamformed signal)Z ZAEsl7] 9k
Atk oE A ¢Ed =
= AdIZES ZHst= WY
J¥ 59l (scanned region)d] 3 e I 29 AAES
& HelHE =43t

oL
ofl
oX,

mln :L
1o
:N:‘,‘

uE=9o
/==

su

31

3

d
Arc Y o A 2

Rt
7

|
v
)
i)
)

e

i)
of
o,
)
o
N
rlr
P
o
0%
e
9_',
=
il
[
f b

T
ofy
o
2

i oz
@

l

(o3

L
L
=1
=4

v
o,
12
L fob
i
iz bR
fr u
P
i
Lo,
i
24
N
il
o
B
il
ot
v

rx O
<
2 oy
2 0
I'\
rﬂ
2
OH
m%ﬁ
oft
oX,
N
o
N
kL
:N:‘l‘
i
e

do
2
0 ot
Y oX
N
k)
»
o
r1r
XL

[0053] [0059] =41 WPAPH Az 50
(

wa o rfu BN
S
2
=
=
e s
o>
ol
2
=
i)
9_'; o
rir
i)
z
o]
[
o
i
o
i
Mo
g
2
S
i,
=
o
frt
dr
.
riot
B
., o
roﬂ' oo
O
olo
il —
o
i
oL,

3 FE A
o] 3o X ZAMA(62)°] <3| o]&% %= 9},

[0054] [0060] ZZAA(62)F olW|AE 7MAstr] L8] o|u|x] ZEAs7] gk Alo] Z2AA, "E, dukd ==
A4 (general processor), %38 F 4 3]Z(application specific integrated circuit), ¥= X 213715
Ale]E ol o|(field programmable gate array), UXE HEWEE oldZ FAXHEE 3l=9o =2
(hardware circuit), °l&9 AF¥E, 2 ot& A 4oz =5 Usol MdEe tufo]aEo|th. TR AA
(62)= AFE F=(computer code), ol (firmware), L/ d=9golet &4, ASH dolgolA TIH
ofER HE olHIELSS APEstal 1E]al ofEN] He ofEAREE Ax e oAty] 9 HAEE dol
HE WAst=s A ET

[0055]  [0061] EEAM(62)% A4-71w ohbEv] Ei ofelHE AEel o3 o148 U WNAZS U pES &
A, eR, W/EE ARET. d AN, FAE F S} EE 2 29 0 ek dES 285 vy
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[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

S=546 10-1906916
ZHE FE2P. ZAA(62)E 2S5 dolHo] o3 mawE e 95 77t Sde e ule Eﬂ
ol EAES sy e I 299 FHES Y. oA, 3 HolE 9 A (Haar wavelet feature)E
Z53 dlojgd o8 xdH 279 YA dis] sty e I 23] Aol SHXES AFelt).

[0062] ZEAAG2)E A4 Wolxe] F5EA AFE dolHYH olHAE W/EE ohENE AUsEs
TARE 9 AR, AN el v-shy AR RHAG. oot ik A4 delss
B spEt. WA gEol FEH0) BRAe 9gud. BRAt 9A5S 47 AAd d@ Fos
WA(E, oflE W/EE ohpEiel MAAUG, old ol AEE, ohhEnl, B/t oFEel Aol
(A7, ot e B (radiolog)) S A Aele BRATel ATE F A A ANAA, BT
A ddlely =1, AR, E: Foo A vz olEfES AUSEE Edodd wEg s,
getAel Ard g, oleuolss we 4 AyA onAE F shtel olwAstel @Al 23 vol

Ele] i (matching)& o] &3k A3 #o], t& A4 o] o] o] g€t}

[0063] Z2AA(62) W/ o]u]x T AA(58)E olEHME H/mE opjgn|e) @A:nw A%H volH g
olnl A wzAdEs pARY. AEE gRd And A5

olul A mmAART. Abold WH, oA Fx, Er TE
a, e AAE gola AgHT. A (setting) 5(5, 3
ZAEA R(F, A AAEL AT e e
ohtEn Ei olE#Ed tg shvbel 3 % thE 91450
AT, AEH olEAE] 95
A,

[0064] T]2Z#°](60)= XUY¥E(monitor), LCD, LED, Z#t=Zul(plasma), Z=ZAE(projector), 3XHE]

il
rlo
o3
o
fu)
14
[
il
12
2
_0|L
N
do
K}
o
i
Ho
el
_\;_1{ [0}
oy
o
Qﬂ,
R
iz}
i)
ol
Pr(
r

(printer), E= o dAAl 43 £ Uz /Hs s taZeo] tutozoltt. T mAA(62) B/EE o
mA Z2AA(58) = H2=Edol(60)F flel HaEHol NeES A4, RGB #Ed &2 txZde] A%
52 ZRAA62)] o3 o]&= & Ut}
[0065] T]Z=Z#0](60)E B-RE olux|g} o], dxte] ~71d®E AAHE B onAE txaZy s}
5 FAET. WA oux] ZEAGE HEE dolHEFEH AAdRET. HEH omx] LAl A&
¥ Foll, o]mA7E AAEo] HaFEH(60) Fell txEddErt. oW Ae= 2 F9S RASAN, HAEE
AA 5ol 713kl A e gAY f8] WA, ARE Ev FAE @G5S Zev. AR Ao HE
| o3l k|l o] A A o] Fo] wlo|E & 5E 01‘11 A7 ARG, G, AEE ofEHETL FHAE B-X
= ou X7t faZEdHT. it FEHAY T 4] AAHL.

sl Ao olm A JfAE fJE] ZEIaYE  ZE2A A (programmed

mlo P
=5
reu

[0066] wWZZ|(64)=, <= Ao
processor)ol| 93] A7t HHE st dlolg7t AdE AFH A5k A ufAolvt. EdA
o EE ZRAAE, HHE 9/EE VHES TEE] 9 HEES AFEH-A57s A wAE B2 o
22 E, ol&HE, 7NAl(cache), WH, RAM, Z&2] wjzlE, st= =glo] B (h ard drlve) e UE AFYH ¥
Ve A wiAE el AlTEvh. AFEH W57k A wiAES vdd FEES A 2 v 3
WAES 2. EHENA dAHAY EddA AREE Ve %X—}é, T A9ES AFH 45

A wAE e HAFH d57s A% ”Hiﬂ"é— doll Add WHEY sy TE 1 2o AEEC g
o2 Ay, JsE 52 54 S AE, AF wAE, TEAAN T I
2AY A ZyA o, ‘359—i e AFsol et aZEY o (software), 3=, HA 25
B, wpo]ax2 F=(micro code) Tol o3 Fahd 5 vt wiRMAR, Z2AY HAZHFES @E]”i‘ﬂ/é
(multiprocessing), HEIElAZ (multitasking), HWE Z2AY 55 X3 = rt. A AA oA, HHE

o5 e 97 AavlEd o3 #5S 98 FAg] wA dulo]x Ao AHET. OE AAd S, ¥

—,—_— = o
FEee AFH MENDLE B9 En A5 RIES B9 A2 A9 97 AA6 AgE. E b AN
ol

%ﬂ_&rk’p
3o

L

SolM, WYEE Fol7 [FE, PU, GPU E A28 el Agerh,

[0067) ¥ Wigo] ThF MANESL Frstel Aol MYsAW, B owgel WARRE ool glo] Be
WAL 2 FEEC oW 5 Agol oldslelol Wtk TelmE, A%d A AHe ARRrtE A7
9 AORA NFHES Susv, B owye] b R HAE JARES ouHE A RE FARES £F
& gel HTFEYe] olaHwS g wHn
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