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dutxow  AFEF Po|H(PR)E FUHe] JAx AFS olgsto] ARUS Hrlete Foldoltt, oE
o] &3 GPR ¥4 71‘?38, Bl AR/ G AFmHY FRE Twld AT T dxHon wE AAW
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BAE, W 2d # %%(cawty)-"/l =4 55 & F AU

W, GRS 1§ Winta) o) AeE, A A nf SHF shbel F18 Aol slsel B A
Alshel &% Wa, B4 0 WAk So WP AZste] BAFeA A3}

i

!

2 ARbHQl GPR A|2="S B3 As T B4 deEE Adstr] 9 =

pal

2
R

o} #o], AWkl GPR Al Fal <HEWH(Tx)(10)E T3l =
, T4l QU (Rx) (200 & F3 7F dagbe)] fgekis WAF AlE . F
S ol d(single channel) GPRE 3 ®lgfko] wle} ~703E e Ao =2ZA, 2709 23} Holg
| =A8PE = 19 (b)¢} & GPR ¥ A& (original signal)ol]l thal olm|x] FZo] 7}538lt}.

—
lo
o8]
i —

Ao
g3
=AY
o Ok

> K

O = 1y

of
=
of
12
2

St E 19 (ol Ash de Aste] BRGNS BASIA & A%, 5% B2 %
A Aok wAyEo] g AAL WAL wAR. olo] e, A3 !
Skl Al 24 BAel A, S QRO S EEGOE A8 wAsel A%
W AT olsh g @l olal, ® 19] (bl ®AE sk ¢ GPR A A3t '
s z

=R whAbal U A7} GERAl EH, o= A§h 7S dotehed & U asw A8t

A IR gl Fade Y= 7] T olABE olol g WAEE ALY, 2
ole] we 7 BA AsE Hgde] NaE sdshs Wil olgxm Atk oled A& 4 A, AR
o]
(<3}

o x
N
N
L o
ey M
O

ste] Selshi: Fuba weto] Wastel S|4 AvolA oAE WAT F glom AZH 2w Avke

H RS

wol duh. B Hol, BEw mAAe A% @A T FEAA AR/ 199 1-2n Helo) GPR NEE #
Hahe el S5 oo Azl Aast el

olsh Belstel, YT FEES AL-0365UIE(HFE WY AL AXPE o §F AR GSF
WAAE, $A BAE P EE B F ool BAGA wAlse] Bolel NEE Wobol: ©
Ask; %4 tERE A%E AEE /1% % Agstel, A5/ NSHE Hx AR, obdET 4B FA
NEel YA AEY 0F, A7k S AN, 287 05 5 Bl Bad oY WeEd A%
@ SR BAE WAAA FEAD F H2 EUE FalA Pareke, $4 e Fol SAE A5E 3
EAAA 1SE obgdl AEY A R Edelx F AEY 04 R ASE AYse WA 258 A~
ARE oom AN, AU delHE WY usYue e dd FE AYe Agste] wrh
£ Polbe WURE Ueht wAE Fdshs, R A2US o83 AsidE B3 3ue AN 9l
o,

et ol FaA Bk A14H Tl BU1E ukeh e A1EA Al HEEA gom, E g 7]

_J_ZHB‘]— _/': Olq_



[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

S=54d 10-1917374

A9 Hd e
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Aol AgH wmg; 2 7] dEge] A TS Adgste TRAAME XIS, AV Z2AAE A
7] 32k AxFH dojy As A ZRIfel Add glgste], 4] thAld GPR =AU RFE ohAd GPR
AeE F5sta, 7] vAld GPR Alsdd tjal] zlo] wago Rl Ayl 9 Fukge] wE A AE WSS
TVeAE Agsta, 7zt Ad EE HEATAA ASE V) ASE AASAL, 7] 7eAI7E 488 GPR Al
o W 7]+ A15E BP(Basis Pursuit) Wgslar, BP J oA AV 75 AlSE o] &sle] wo]lZRE A AL
A7) wolZ=7F AAE GPR A EE AIZF d9 oz 9BP(inverse Basis Pursuit) W33slw | A7) opp ¥gkd o}
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7 HatE AdsE, AE AR Basdl dgR vl A5E AZse thAld R AEE D59

Flﬂl _11)@
ol

SA 7] tHAE GPR Alsell sl zleo] wekomel A W Fukgd mE As s E BAstE VA E A
3t a7 Ald HE uEGTA ASE Ve AsE Agste A 7] HERI7E AEE GPR Al
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FoQlES B owwel AAdE A AYath Tet X ouge ol A old guz 1EE & gow
o7l Myats AAde] FAEA @tk B ouge Wi ddelr] e mwelq Ay A
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[0024] e GPR 271V (110)3= A3t A7) davks 7Rdehs 41 helvhel, 41 SreluE T8 7hxE
Pogho] gjLH WAL AEE ASEE Al ekEue] oz o]Folx
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A, olg &3 BAE GRR A2E AST
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[0025] dE 5o = 3& Iz, thAlld GPR AU (110)0] E3E H429] GPR AlAE(E 3914E "Al ~ A20"0 2
UERY, 111)0] =29 XA Aol dd= Axd & drt. o|Ad, vhAld GPR 271U (110)d] EFH 5o
GPR Al2=®I(111)0] Zt7t 54 W (S, 29 B S weh A sH5-5 29T =4 3D GPR HoJEE A5
g v, FAReR, st PR AlZ=EI(11D)o] AERFE o] WEe] GPR ASE g5tk ol
upg}, H4o] GPR Al2RI(11DES 3] Ax 4 d99 3 WFoz dde] gAd PR MeEs 5302
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glo] 3 (pipe) 7} T EAEE AHA FAEE AL Aste], TRAA(12002 £33 3D PR A5 AgES A
W= gt}

ZZAA(120) TAlE GPR 271U (110)E Ea FHS% 3D GPR tlolEl S0 ta] A7k 9 A3 7MEXE F
g3k, olE, Adte EFH g (F, AN B e XI FRE 5)ozRE wAE PR A3E F& WA
2 3z Ak oA ARy "Hashe] 7haf EAC o8 vlg- A Jelhvez ) As yR-ZRE] A5 E &
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=

A 2 mL

w3k, ZT2A4(120)= 9 A9 GPR Hlolg] MR 7]F AlE(Reference signal )& A A3},

Fo] AAY #Hste], 2 iyl o AAdeAE ohAld PR =AU (110)7F 27190 2~ s

9 {D% BEE Héﬂ MAZE gl e As JHAEgg. S, &4 e wdd AT §le
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FAHoE, & 4 Z=AIG Hiel o], GPR AEelA Z7] 2 FRtelE MY s £4de] glom o]z
Z7] 209 FAM Y AlS AN E 7] Al (Reference signal)® AAstc}. ol whEl, GPR Adwic} 7]+
Aoz Aeld & 9tk olfd 7E Alse, olstelA AwWE BP(Basis Pursuit) @9l Ay P
(filtering) #AolA dle] H o2& AAY] ¢ 7IEow2A AMSHT.  Fa=, ZT2AX(120)+= 714
St5S E8 GPR AlE ¥HE AYE7l 52 7] A& (Reference signal) = XA = 9t}

7 2AGE dolHE(S, BAlY PR 2/AU (11005 Fal ASHE PR A1EE)0
W3k (Basis Pursuit Transformation)< # 2] 3kt},

go®, ZRAXN(20)E F
d 71E AEE ol8sto] BP

BP W3S Ay dolg WHE T P/}i’ﬁ d=E £W = 5olMe o], AZF 9 (Time Domain) A&= BP 4

| 124+ 715 Al&(Reference signal)E TAdle] BP 9oz Fds=d, o
7% ANEE VIFEeR ZF AR 99 2Ee] & (Amplitude) ¥ 9174 (Phase) X7} BP °§Ci.5°ﬂ Eilwo] 138%
oh 2 ool o Ao A s 7] 2 Y FIHA] AA AlSE GPR AEE VT AleR o] g3t}

2 dFo FA HAs FARA o2 &7, e PR 27U (110)5 Sall AISE GPR ©l
2

olwl, A7k d (% 5ol A= "S'= vhebd)ol A GPR A5 gkel S = Bp (% Sol A= AR heby]) o] A]
Az gz zaag. oz, P 1z 282 584 9= 9402 (Dictionary)o]th.

F Eol, GPR AEl Ak GGolA BP GO MBL ofd) £ 3 W 4F T ved 5 Yok,



[0048]

[0049]
[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

S=54d 10-1917374

_ X
ojlw], 2 3 % 44, Ax% GPR <telLte] Hadako o] &5 (Resolution) o™, Lo Azgeleta

714 & A ]ﬂoﬂ A EAE= GPRAI 9] S (Response) < Lo}, o714 l“ GPRY] Xl &H}eke) uwlE

0

HolE (5, ASE GPR Als)e] 7ol A% HZo|31, +=  ¥}<4=(wavenumber ) ©] 2L = dlo) &n

o

c=3%10°m/s = e | t% Al 7HE o)m] s},
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9lo] 4284 5o A . AN BT Fyave)Z VERAT.  alm D= DA A BAE s

el A= 2@ E BP dgelr e 1ES vehie, V& Aed d9 =19 gzl w3 9
AARFANA A ke 71F Aol g 94 (Phase)S UEhE, 7FE A5d A T 9= 19 e

v,

>{\I

NE Azl TgEE kel ohd ThE ko)A

Sgke) Y weks oo 84 63 ol xEL 5 9)
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= flz,—ct) + Cqf ((x,+2Az,) —ct)

= Mz, —ct) +Cof (g, —ct)

=d, + Crdy = do, + dyoy,
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Ax p
At ,=
WAL she] Al7ho @A ARV T £TRAA GRR S QrelubA AshE e Alzkoln, G =

ST GPR 41 erelutshe] Joid AE vhebdn,

olEd Azl Pt qwtol Ak, ol

db)(ﬂl*ﬂ-"% &S yeEblY &3] whAbAIR<) CRTJr Eaas

1= A4 Wgd BP d9d0lAe] @2 e Az BPEFoNA Y @y tE Fhol
2 2 TAelA e BP F e ol&d HA dR(dE B0, =2 ¥E 9 &

e, X 6o =AlE upe} 7
(Amplitude) 2 <)% (Phase)S 43}

q) dgoll Ao Ao EFT3tellA e 54 Alart ¢

A7 Wk, olele A 2
(P1D)E SHo =z A3 YA A2 E (Phase Shl )&

P W3l Al WAl E o 2] (Computational error) =& w-olzxELo
Fe ALOoRHE o= AwjA ] WA} A57F EFEC] lom R
é,F¢é£@n)§:1$%ﬂt%ﬁ}%%}ﬁﬁiﬂiwlm%$WWtMmrdmm%)ﬁ§%
é 69 (a)el "allFH, = 69 (c)ol e o] &7k F3)el o Al
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SS5061 10-1917374
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5o gl val Bgekel AF AL D oMAT A5 5 ek, @@ D oWAE WPl wet A%
pAgozs el U P2 9§, 5F 5o £4TL AN Ao EAY 4+ .
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oldf, & 8a WA = 8c°ﬂ/ﬂh 3D GPR A& A& X ( 2 23 A4 AFs do]y & GPR el 21359

Aoz oF 1m¥, & 6709 T3+ A4ste], BP
Ads ekl o, 67H Tzl g E 47, F
Hu Alse] xaureky) ujad® mlo]xy) Azl Bl 43
F vpol 27} Azh/4sg W] I = ke AAEsith

3lol| 7)ukEF dglolE ZTaAAS x7sh
; 7, TFY WEo] o] e 3k, oF
o) 77, e 3 obELy AlE el R sulakyl A

_l
o OH

r
2
I
)

ogt

HA, B 8aE FEsH, & 8af] (a)vw EATACEE)ol ik gk Jle] GPR Aol AeE BP W/ BP Wk
£ Fal, 9BP WS Az M54 GPR 270

Q Eko 2 119mty) 123~126m Y-l £ shelsr 4 211:}. T3, & 89 (e &AT(E

3ol tist thAld GPR 4155 BP W3/ 9BP W2 =

Wk oldl, = 8a9] (h)olAet o] Alol= H(Side View)ow XW(PM)Oi TAE RE gHS oy R

(Upper View) = 358 < glow, olzlgh tafjd A& A A3}E Eghate ofs 3

= ZR1E F gl

7l

2
T3 % 8hE HFaW, & 8bo (a)= WE F7to] thdk 3 e GPR e AEE BP W3/ BP W] 7
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£546 10-1917374

[0081] L9 B ool A Ao wE 3D GPR AE AP WP AElr] 9 Aot

[0082] T 99lMi= 3D GPRY] ¥ 2GS Bl Ax A E A3 Uil HAEE =2 g5 58 Hrsky] 9% b
olf ZEAEY AWA] 35S YET

[0083] WA, FHAbelaz ek Ax(e: =2 F5)E AAste] thAde] PR 71Xl ey 2 SA <FEHUE el W
F(F, Ay W) or ~7dste] 3D GPR Al5E FE53H(S910).

[0084] oz, F53 AQd H PR AS(S, AR 999 2E)el tisl] 7147d% 7eAE 4 8-3H(5920)

[0085] olwl, GPR M@ WE A=Y Wil A5 S &, AFETE Q] Zo] wEow Ag W Fukgo| wel NS 7+
HE W ¢ A=F Wgss 7S E F3le] ARZHE HoALE 5o 7|5 SHFAIUY.

[0086] a8 os, 77 JbER7E A8® Ald M GPR 2lse] uld] BP W3k 7)uksle] 2D dloly ZaAAS
s}

[0087] TAA O R, GPR A HE GPR A5 wol= AAZ 938 7|5 A& (Reference Signal)E A 3H}H(S930).

[0088] ko2 GPR 27 Fe dA JHo] ohd UX JGogt AT o] EAST. ol uhel, =AY
AR F2ds E37HE, 54 did)o]l EAlEkA etk JHAstke], 27 =AY A 24 g54
GPR A& Z 7|5 Az A A3, o]#3k 7|5 AF= GPR A HE o3k Azt Agd.

[0089] Y o, AAE Ve As 9 F 2dEE dolHE(S, 42 A7 48" Ad 8 GPR A1E)S BP W
kS Fasle] A7 999 2152 BP 999 Als R Wskath(5940)

[0090] oluj, BP Wgte 7|& A& BP FgolA 71 A AP, oEE 71FE AFE FAoE WA 9 A
X E(Phase shift)7} @AgH A5 5 &4(d: B2 T ) o3t 21571 olyg do9] 7+ Ass 474
2 AAELE Ao A LA E O (computational error), XW WHAL A& = AlS o= SO o3k Foltt

[0091] ole} &2 Fidol| Asle], 7|A a2 HE BAYSE moj= IEH S A dHrH(S950).

[0092] TR o R, BP WEE 7|% 2T (reference BP signal) % oo 53t vAgh 9 AIZE 2G5 Us3)
= A Bbd A S BP GYolA AFAE 3, A BP 99 Ao HelFo] &7 F WAL AE @ e o]z
ANEE A7z

[0093] o=z, xol= JHYES T3 =% BP A5 & 9BP (Inverse BP transformation)g &3 ThA] AJ7F <
Qo =z AFeTE(S960)

[0094] ool A9 o], Ad M GPR Al&e] digh 2D ol ZEAA HAS 7 Ad HE N FFgoan FE5Y
2D "lolHE Agstd HFHo =z 3D 3 "olH (S, 3D o|nA)E A4 E E= s},

[0095] =, 9P ®WgE tAld PR ASES I3 Yol dlEiA Fdtstedl HEF 3D olnXE AAdste] EE st
(5970)

[0096] ool A Aret B oo Aajdol wpE 3aY AaFI delu] A& AHE A @ 1 AE AHE wHe, A
FEol o) dexe 220 BEY 2 FFE o) A s WHEE s E VE uAY Ju=
T " Q. oys VF wiAlE ASFE w5 Ube wAEA FHSFE o A" S Qe 1o
7hg Al 4 dar, 3k FonjEabag oA, Reld 9 onEed wiAE 25 xgey. T, HEE 3
E7ks wiAlE AFE AR wAE 2 4 o, HFY A uAe AFE #d5rbs WHo], doly
Z, T2 25 T 7|E dolgel e Arol AS e dojo WY e veR FdE A o)
kg, Helg 2 vEYy oiAEs 25 2t

[0097] Aest £ wtyo] Ayl dAlE Qe Aojn, B wgo] &3l v|ewore B4 AAe /Rl A 2wy
o] 7l&=2 Apoly "4Hol B4 WA gur tE FAH dez A HIo] rlssltE AL ol
g oS Ao, aHERE oA ]&Ed HAAdES BE HoA oAl Aoln FA o] opd Ao
ojgisfofut 3}, o B Bof, ddFPorw My o] = 7 FA 4t EakEo] AAE x glow | mpav)
A2 ke Aoz digs o] e 74 24AEE A% dy= AAE 5 g

[0098] TR, Bowbgo] ubyl g AAEle B AAld el BEste] AWERIAIT, IAEe] A 24 T Bz o
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[0100]
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