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- ol E

Astelr] A% A3 AL ARAES TSI, A4 5 AW
AN

RIS

A FAe) Al A AR Avfstr] A A4 AREE AR T, Alo] AL E=3 A3 A
of A3 Al de|dES] oste] FAH= o E A4 Agtell A4 Al A WES] oste] FAlE= o me %
gomm Al AAe A2 25 oMAE BN TAHET.

2y Al SellA, Ao] A2FE &4 Wste Qg Al 29 ojw|A|ol 3 A2 253 o|m|A]e] WeE B
Jet=s PR

G- 253 o|nA AlzaglelA, Fal AT, Al A AT, 2 A2 A AT B kEAl gd FA)
W (scan plane)ol] UA = &

EH] Zhagt 49

T las 2-7F Al2ES EA s

= Ibe A EdawA dYdE 9 54 EdAFA ARE FHe BE gAse e A Ad 2

A 2 FA VFES fd g N AFES AMRge RN 223 ojuAHdA IA FHE S SY=rt
9AE 5 o9k, B gAY AAEE 2 HES ¥E AAEZRE £A V)55 D ) ke 1 23
o] A ATFEF FA AT Atele] ARE uel FAHor tpFd 27 3}=(traveling

=z =
=] a2z S T
through) 253 H2E0 559 WstEd] g nds w5 Aed - 3 a3 5 AL onA] H]
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W 7HE(AE 5o, wA-A4H) 9 tge] FalE ov R ZYdEY I HWE W/EE JAIIYE H st
Z3to o3t e =

B oA Ao A ALgHE uleh o] g5 "Z&u EAAFA" @ "EWAAFA"E 289 oln r|EeEY B
oke] FAAE 93l olsEE= uie} e 159 TA4H YuiES Ad F Jdoy, HAHeR HY] AsE
SEZAY a2 g/EE I dHE B3 5 Qe oo o HAEXPEE AT ¢ k. odE 5o, ¥
B AA A EAA, 259 EWRLFAE Fol|277] fufo]~E 23S 4 Qrt. 29 b AAldEAdA, %
S E%’\C"ﬂr‘t %ao upol AZHAIGEH  ZST E%i%/ﬂe(CMUT capamtlve micromachined

A ofellele] dEHE: of

E O] pE =
B RUESS] oldlols] 490, Z7el AeUEE B solxis] D Age F et
H

YA A ALEEE blel o], gojE "FAl dHE" 9 " AYHE"E 2

ofe] At ofate] olaE = wiel T2 15 A4 oWES Ad F k. &o] "FAl AYHE"E H
Aoz 7] As7t 255 /\1§i HEE = F4 715E Aok A 2t SHe 283 ERARAE
AT 4= vk, FAEH, &0 "FA AYWHE"E B oR dWE IS F 2SI AE7F A7)
Aoz MEEE A VTS 791015 Ak e FstE 259 EdawA AYWES AT 5 vk, wiA
29 Z25ue] FAIE Eg "aF3 WAL (insonifying)"®A I A AHE = vk, 25T} fo]HE
S WALEE AR B FRES "URALE (reflector)" HEiE "AFgHA|(scatterer)"®A A AE 5= o

ACIS ﬂ/qoﬂ/q AREE = vkl ol 8o "= uASdH oz Fojx &ZH(instant of time)ol] FT VTS
FEHo 2 FYse sty BE I 299 2853 EWdaFA AYHUEESS AHdT. dE 5o, 22 A4
ElA, %01 NTE F4 715s T8t EdAFA AYUEESS] I5S AAT 5 vk, oAl AAl4
SoA, &9 AT A VTS FHstE O EdATA AYUEESS AFHT 4 k. 2E A« &
"1, NTe FAse EdATA AgHEE] 1*% dolgt Al ENA AFHE = 3

. 23
259 ZRHA ALEHE o] JFES HolgErh, XX JiFE vl gEke e AAHES %
«”—E} wA oA FTF oE ATE H ﬂ 2 ERdxFAEERE Egyoz Bygdrg. =
A 'd'E= AT(304) ZHE JHTH(302) Moz Fedtt. A 'd'e MT(302) e ERaFA A
ESY 7F(304) o] EWAFA %‘FJDJE% Abolel HAa AYY F Ak, 2E HAAdEAA, MTFE(302
9 304)9] EE]A weF Afele] AT 'd'E wel EWAFA dHEEC] wiAEA k=t WE AA oS
A, A A Al NFERE S0 HA 9 Holx 28jet U Ak, FHAR, AT Eds
A AYUEELS A% A e 3 HHo|

_4

=

e Bast gvh. = 3604, PG00 BE Aew
ESe ATG02)9 ole] AeMERRE] i@ #4 UK |'§ vk AWNAR, ATES WY 7Y
of gt F& 2T (line of sight)S FH3HA FETh. = 3004, 7H:rL(302)“ EQE(i, jel W3 =F=A
W'E MR B, ATE0E 22 b'E 2t AFE Qoo Age] AEAe 283 AeuEse
EHY Al IR s 2esh ANESL DAl AL i, BT oA Ul Aol OJ
Aotk BEAT 285 oluld Axgel B4 Bk, AT A7) (AE Bof, 28 AWUES A5 2
r - -

K

S o) W/EL FA)E AR AL AR S| clolus waE S Ao,
=

2 RAAGlA AFEEE nlel o] o] TYQIE s $4S wel ¥ 9Ny WAz $4% 289 o
YA £9e ARE 5 Ak, o)Re B 28w EAARA AGWE Ex ) SAGE AP EdAF
A AYUEES £FL Agdtel G4E S Avh. 7] AYVE(E)ZRE B FAE #AE 7 9ol
BEZE gL, EE o) Lt s olu et Agel, oAL 2) Letolx el FUF AY Holux
EEZ ARUT. o EQAE A2 FAE EAXFA BAWE ofglolzE 54 PO qUAE P&
£ A GArenyE el $UA SYEAA gl AY WA Sale 59 84 Feoz uF
st kb Slol B (insonifying wave) & JEAZIAY 2Bl PSS, Az EdsFA AAUESY] 1§ 9
e AR, BE AS7 EAE Aa SAE E AN EIE £a BARA ARHY. G4
AL e ASE A D FAE W FANNA 19 g Bar A A

B A ARSI Hhs gol, olE A A, TmFS WA A R/EE BN A 285 o
"4 7% Rokel BeiAEel ostel oldlHt vheh g aEe] BAY oEe A9 & gow, Qe Fol
A Al AT EE Qebt B4 pPomyEel Qakt 4 EE 4 7152 S5, 949 Ay
E, ofgo] Vo] WelWES IF, ®E Aol FEF 194 vle] WA oldlelE5e AYT & ek, = A
AdEdA, o5 dad ATEe A8 se 2t B4 AW AxdEszg 448 & Ad. g



[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

SIHS3 10-2020-0067932

A B A, B7] 7ee dadd wel dAH o AFHAY wstd F Q. vE FIHH AA A EelA,
AT 7152 1489 2 7Y AYHES FAY =28/ 0 5 Sl

A5 A SelA, ATE e ENRAFA oldelsaiE RuHe A= ofgeleltt.
A oo A 25k oA AAREE A SUHE S ddRE ATdn. 33 AAdEd e
G-l ol e AL ATERE 2edh xR Bl tideel nFuh WAkshs WA, AL AT RRE
27 Agel A AAH = Az TR A" dase HEste WA, AL el g A2 Ao A 9l
A AAshs W, # B didEE § o] Mate& RAsAAM oluASE 2Rl flste] 2dd
= HolHE ZRAYsh: AS 2w

rir
ll PN’
oo
j':_(,
(m
=
[

u

tlo o

2 HAAl Bl A, ARG JNFE Atolel A @ wiEFS A -] ARGl g AT o], ARl T3
2AE k. gty AAdEA A, A2 B3 ANTFEY AYE 9 IFEL olsd HIIAE ol&stE
AT o] 7AAY = Adrk. F7HA Ik AA 54, NTES L %%O] Aol WAE A &g
HE, gdo] F EWAAFA ofdo] A AYWEES] IgERA AHoE & Adrh. oAE Eol, 1ud A=H
o] AAJE2 "Multiple Aperture Medical Ultrasound Transducers "= Zﬂ%gi 2010 10¢ 13¥x=2 &

%) B8 29 s A161/302,80650] EAHT ABEG. OFI)T 289 oug Axgle] @
AN S, QB ATE Atole] AT Ao e EdaRA dawEs] A 5 g fjerd A4
ASolA, TS Afole Al 54 ZeAeld @ Zan A Aeks YelA Fsd @ 2 5+ Ak

2wl AT(ee] An TR A ATIE 2E BEAT 280 ovg Axd
&40] wate] wago] os) gEHel B & vk, ol shvlel AwHE whst gol, FhE AT s H o]
7] moke ZRdY £ Q2 A A PHE F iR 94w 5 Aok,

lat 2719 ATFEOCNF(102) 2 7H7-(104)) S 3
AA S o Feth. MFE(102 2 104) Z47h2
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e

ol R st=dolE Eashs, ZRAA, Alo] AJAE = ZSFE
2 A Fl A, NAUT AAPEA = ZR25E Add Sy 269 39d& $A87] fAskd
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wogAel AEE 289 ALWES 2L ojdolEe B BE-71¥Y & Ak F, @ F9ol do] $7]
E2A9 EWsFA DeMEE Et ofdolEe] Age ve AtelA FAERAe 150 F7 A4S
A eredh. E@, ® BAM APE Aol Azue] AAdEe AdHor AEA dUE EE AA-
44 R e R NEE el 1o A4ES ) A% SEES TR

GEINTF 28 o]nlg A2 (20009] thE Aol K 20 EAEM, ) ATE202, 204 L 206)2 B
37 glstel AHA EdAFA BUUESS THBh A AN, AT202)9 $4 BeRES(TL
LTne F487) sk AHeE £ m, AT 2 2069 FA BARESRL ... RS FA87] 9

sto AbgE otk TbA AAeElA, BE ATES AeMESE $4 % 4 BEES 98 Agd -
Ak, E 29 DENT 28T oW AxR@0E 283 AUAZ 2A(DE oWAtES 74 & 9
o m w 2o] mAE ukeh gol, NAUL HARAE £4 B 4 ATE0 R 2006 AZLE & Anh
B AAd SN, MU AR E dFAT ol A28 (20008 ASHES FAHE ATE O] ¥ FHe
Aol mashe, ZaAM, Aol AxY, Ex AFY A2 EFT S vk FD AAENA, MAUL A
ARAE ATERE QYT MA5Y 289 ADE FUSD, AT B AzEE S, S 9
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AdE tas-JlT 228 oluF Al2H|ELS oo Ydte FA EWAFAES o&3EE T
) S 5o], 1D, 1.5D, 2D, CMUT =& f99 t2 EdaRFA ofgoled A sfdn %L Aok
E F4A1717] 98t te-slT FAECA o824 Q).

NS AT RA e 7 W 2-AY EdtolaE FAE

la @ 20149 &4 MTFE(102 =& 202)3 2o HA AT

R84 =
soHAE FAE7] g8 T EAARA AeWESe] THE (provision) & Ak, 1
e 9y %

[
53} dAgEE Polo T 4

2 {7
fil
1z
)

H ==

A AEAew AR, AA 249 olnlAE A & shte Aew
Ak, omAe BAHQ FpMEe nFR WA FAE s HrEel
o dloleE Fgets PAAAQ FA AlPEe ostel @48 4+ dv. FFHeR, o

o =4
w0 zvte] ATERYE A YR 2P A 2wk 3D ovAE BT 5 Ak,

o fo

offt 1o

o Sk

o Q

)
—om o> Mo
LoHe e (o fr

4 u
1o
2
=
X
l
o

o
-

T ERJIE L HAFo] SR aFd ovAlE A flste] AREEY, Ao HAaEol 54 F
Ab QD el A G AET O e ERIE A2 JxFo] gEnh. Folxl ARbel] FAlE e Hx
g9 7 2N 2Euke] Hol ol dAsHA AFET] wEoll, oA EJIE Lx HAE o] o
FHAvG o g2 zZedEe]l A4E 5 v Al AAS AEANT. oA FHol= Hle, 59
A S ]:],

2 A B A, AHAEZH Al 918 (spread spectrum waveform)S sty T I 239 283 EWAFA
AYAEER o] Foxl Al VI Aol E4d 4 vk, 2HAEH i sy FoeEe] Ads, A7d, A
Z(chirp)(dlE& E°1, Z5(low) el 3Jtol(high)Z P+ Ee 1 HR JAguE= Fa5E), WY Fi¢
AB2E(FES FI¢ F(hop) 224 AAHH), EE AL W 3o oste] AAE= AS(PN Ald2)d
ATH. olE VIHMELS FEASE A GFo2A AHE F Ak, A GFHS ZHo] ddEY &4 glo] o
Z do] HAFE 98 9 1 d2ES ATt AR, ZHo| NEE ZEAM &AM A F4E 5 U
A~FEY Ik TR AAL TAHeR XA 9 s (summation) ©HAIE ool AE AFE ZHzbe] A" =
HEo Fe2 4l ¢ B2 AE Z2AES Faksitt. S 324 JEHEY A7) dE2 94X 4358 Hd Al
FTHT. & HAAY nA" PHES $41 "] Yo sk A 48E &

T la® 253 2 AYHEE(TL, T2, ... TS Ze Al A5(102) 2 253 74 dEAES(RI], R2,

Rm)& Zt= A2 M7(104)E Estste ts-7l7 223 ol A|2E(100)2 o HAAAE o533t o
E-70T 289 ojud Al 2E(100)S AAFE AR EmE AA QR AAg ) W Ao AEHEE
TAEY. 2E AA &AM, 27] JFE BEFE U FAF HHo did] ugd 4 k. o2 A« &
AL, ATE T sk deldt FAF e s 5 Ak 7o) e ZH7he] EdAaRA dHES] 7] A4
9 584 A= 5 7IF EUE d& = A= g s g of gt

3 olu At £41 AAAE(AE Bol, AT(102)9) $41 A
Sof, A%, A7), F%, Er A T RS Bd 9w)d 2
of 3FT wASE, 1 F 54 BARE(AE Bol, AT(04H 74 A )

2g AA 5ol

KeX
ol A AA olm R H

)
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o
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LFL
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o
4
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VARMES () Sof, RL U4 kool oste] $a9 & ok, ulebd AAalBolA], slmEe 54 A7l 4
5 EE @ shtel AYWE geld FAE 4 ATA)(AE o), T2, ... ) Al
VAWES 222 Agsha, ez 4 Aelw a7 wAksh, el

= &
ofFell Al A Aol clmEs Ao R, el AP, FAl dUES
=

=
rl
AV

[m
[rl
N
N
N

o

747ke] aFup YA Ha

S Yoo Y= S FAR AeHa, EE s gE 28 gls 5 2 NEHo g, 747te] &
Al AW Ed o3 nuFul WAl o]Fo A5 oluX 5 AL o|nAE AFE|d FEIA &E& F
oy, BE omAEY] 2§ ojngH A Foo] uSHE onAE AFTT F k. E ladl EAIE Hie}
ol AIEE (i,))el ot T FAF 2AE] s, 54 4 AYWUE(Tx)ZHE UF 24 == g
WA= dgHERZS] AA A "a" @ A7) EJEZRYH 54 4 dgHERZ A "b"E AXtsr]
A3 ks Ao}, o5 AXMEL 7|EA AW (trigonometry)S AMEsle] F=dE = Q. ol AE
o] e st 230k el 9ste] olFH HA Azlolt).

A9 25 £E7t 23S B8 74U 2oz FHE u, $A Hro ARoRRE 2l AHEA
o z7t FAlEE Aoz AIZF AAE Atee Zlo] shEstth. (R2FCA Y FUd 5L F|oA =e
HA gk=th) ol d shube] AREE AbeA (S, B IR ule] WAL EQJE) VL ath = FoIF AIZE A A
Ao o] EAELS oJu|stt),. FAS Wo] ojujAE Ushi= 2F 9 Yoo EJEC U (AES ALt
371 §late] AMSE 4 Qlo], EJEE9] AXS AT, = 1be EJEE (g,h), (i,j), (k,m), (n,p)
(q,r), (s,t) AF7E $41 AAE(T) 9 A AYHERDC et L AF AAS 7S HojFr),
A AE 2 JEZ0 W FA-AN-AA EJIEE A 3 LE EJAEL hI oz IEE FF
oz dAugE & Arh. o] AYL HA 2 FA AYUEEAN TAAES ZE EBY(180) FHIE HE
th. & 1bE S MAUL AAZRE o Zan, o] & la @ 28 Fx3t Ay AwE MAUL AR S 23

¥ % qnh

it

w9l olvlx el Az gag
£ EEF] AW A7 Aow
TUEERYE A5HE oNAES 2%

]_

FA AFEC okl FoH = FL-AR-AA BEe] ozt Adold Ao

5 lce dEHE(THEYEH $4 A2z dd AdA] (n,p)ZHEQ odmZEoe] 4oldt A|7+Ed| R1, R2 ¥
o, FAd kA9 A L = 1Y BHYEE

i3
el A
P e S0l walels 91X (EQE n, pE
3]
=

(e}
(180, 185 % 190)° <J3le] #d4d 4 3

3
o
v

S CIRE
A% vehdck. W W4 seslel, Belel, i AXEsel olulAE AN HAs) 2zte] Sal ol

EZHFE dIass ZHTE S Ao, BHLEY uAHA omAE &AEHO

AN S, EAE 3MET ¥ B oo 7] dHESC] ouAE 98 Yk Als-d-Fgn
5317] flste] AFEE 4= gtk & ek MAUL AAEAE T3 o535y, ol = 1a 2 25 #Hx %
HE MAUL AAgaEs 2383 4 .

A ddEe] BE AAAEY S dddsta, el weh B2 e 2akd 9is FAdste el o
Al & 39 v Tl 2Euh oA AREI(300)E Farste] ARE Aot & 32 JlTE(302 B 304)°l 9
ato] ojw| g ¥QIEEC] IH=g odFdrt. = Ao ¥EE XY #ARE(1,)E Fo. ¢

gk olmAE Mol BElEe 2k ojdle]ld Flojth. & 39 IE|EeA, mhi ool 3 o
(dimension)©]aL, mvi= Hdl 37 dulde]ct. = 3& Fg NAUL AR E oTshH, o= & 1la B 25

Zsto] 7] AwE MAUL AAPEAE 238 5 QU

o

=

>

&

)

=
o L

Q AA A, 7] oA} FE(pseudo code)E = 39 oA HE (arrangement) ] dte] £ dYHE
1E S°, 717 (304) ZH-E <] Rl .. .Rm & 3lye] d2|HE)] 23te] FA5= 234 dze 2 sy &
E(dE 59, MF(302)ZHEL] T1 ...Tn & sh}eo] IBHE)ZRE $4 d22HEH 549 &

45k el & Ak,

>
o
=)

for (i =0; i <mh; i+H){
for (j =05j <mv; j+){
compute distance a

compute distance b
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wela], &= ladl d5E uiel o], @l FA/5A AfelE Hot FAINES fE AN E sk Al 2 A
TS 9 AMEEE OE ITE Ze Oe-T oA AzRedA, &4 Wstel] digh w9 2 FUFAQ B
ol Hastth. JNF7F FHe AE 2y 2B Zo| Fuld 4 e ARUE(TLI WA Rm)ZFE F71E
A5 e BFata, AA (L, HEFEHY AEEe] F2F 7 #g dele= MTEY w8 e $4 179
3 Faeta, @A 2l AT (A HERL WA Rm))el Foll FH9-HArt. 5% Wt AAR HAGe FAE
Yell= 553 Z& 3.5 MHz A28E5d s ¢ 16-20mmo]tH( 28] il ¥ ¥ FuEd taixs o F)).
wels, FA JNF7F B2E NTFES s AY o e £E& ke, 55 Wstel] digh WAl Bl 3

S slgmol el AR el $A L £ WEE 98] AHE Fele Bl ojdle] 1D, 1.5) Ei 2D
283 ZREo FUS Fo £A PR GHEEH, ol ATAE el 249 AS(Z, B dgEe
kol )

YA sk B9E AoR AuE det sk AAR w1
Al A

(e #3507 eIt £4 Bk FUE A AEHE BAW ojdlolzRE WAY ©, AAE 4
o e $4 B0t £A ofelel2 e &AM A2 ofdlel=iE MAT W, Aae o 2w, uf
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