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A (Ps1, Pso, Pis, Pis, Pis, Pus, Pis, Piz, Pug, Pig, =+, Pay)ZolA L3 do]l EAstE FHA(P;,,

P29 FHE 7oz THI A W EW FM(CV) 7+ AR, 2 W)E AEstar, A& A 7%

sto] FA(P; )l tigk AL 7t (a) R AP tHd A2 7t (a)E A8k Al 7FA(a,) 2

A2 A (ay)e AbEd A v B yjEst A 24dE vk FARB300E Al 7FEA(a)E JA
=

AOTE (Se.)0l 7hkaL, A2 EA(a)E FAPL,2)e] TdE ATY dlo]E (S,

(P3 )0l &3¢ AE

_‘IO_



[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

N
_?L
7“
4m

(330 A AEY doleo] taHE A& uks go] FAw.
FARG30E 223 GFUDE FAEEP,,) A% FA FIE BEY dolel #A W Y AE 59
sto #2044 dolHE Fyah.

EorhE o] gelA, FAR(E30)E E g EAE Hsh o], xgv TEu(310)ZYEH Biol A
(CH<K=N)E F3) AFHE FANEE o2 oA ABste] 5 dolE(S,)F FHach. BEY
dolE (S, )8 AFR (L0 AFE & gk, FARE300E AEY AlE (s, )FAN F4 W £ A

olg¥ = AL HES] A AEY HolH AES A

=

o= &9, FAF(330)= &= el Al vkek o], BEY HolE (S el Al W 2Rl dejsts R4

S A& A MEF dolE ME(Siq, Sia o Sty Sea, Soa ot Sop 0 Sy ) (b AN E A AT
F(330) = WA X9}, 253 G4 HA Weld 7xste], MEH dHolE MES 7} MEH
olg e 33t dAS A=, &, TLT(SSO)% WRkazre] f1X]9}, =53 g HAde] el 7] x3})
o, MEY dloly HESY 7 MEY dlolgrt 4 ¥ xR A o]8¥ = JAE HEs. FAIF(330)=
AEd A g AMEH HolHE d&d @*1019} 2ol FA gy, FAE(330)FE a3 A I
E e 74 g9dd AEE dolgd 2 W X9 AHElE Fste] FAHSE dolHE A,
T OE AA o] glojA], FAR(330)E X239 TRH(310)EHEH B9 AES S ATHE NS E
O MEHEs] o AEHE MEY dolgE FAAST. FAF(330)= A& vie) o], WEARe] 9]
oF 25T 43 Ao el 7xete], 7} AEH ]H"ﬂ 53t TAS A&t &, FAE(330)=
WekAazre] QAo 253 Gt HAdo] W 7|xste], ZF MEH dolgrt Al W 2 A o] ¥+
AL AEst. FARE30)E HZEd JA g AEH Eﬂ oJlHE &gt AAdel Zo] w3 s, &
AF(330) = 253 GAke JAE 717 w3 g AMEF ol 4 W X AHEE st FAF
% dlolHE st
Tejy, FA 2 HE gtEA] ofof R eFal ohekdt 4l W ZW Who] o]&E 4 QT
Al = 32 Fxe, 259 Holy I5H(120)0= 229 dHoly dAF(340)5 ¢ x&get). 253 dolH
FAAF(340) = FAF(330)ZH-H AT == FARSEG dolgHE ol &3t 253 Jddd tgshe 253 oy
5 A%t =3, =59 dHoly FAF(340) =57 dHolHE FAdst=d sk o dolH A (dE
So], o]5(gain) 24 )E FAHE dolHd 3% = Q).
w Al glolA, E&3 dlolH FAH(340)= FAIR(330) = HE B RE SIS HolH7F AlesH, B
2= F#203% dolHE o]gste B EE JAd dl&ste 253 dolE(olsh, B BE 253 HolHIE IHE
FAsth, B 2= %223 do]E+= RF(radio frequency) H|°|EE ¥3str}.
T3, 253 doly FAR(340)+= FAFBI0EREH =&Y = FAHE dolEr) AlTHd, =5y RS
FAAE HolEHE o gste EEE ~HER Jd glgsteE 29 dlojE (o3}, =& EE 253 dHolH
gt shE At =28 2= %253 do]g+ 1Q(in-phase/quadradure) Ho|HE ¥ &3t). 18y, =&
BE 259 golH & WEA] o] A XA =

g
[
B

2%
o S
Sbore |

=] _—
NE(330)ZEE A2 TZ8 BE AL

of A2 =& R 257 HelHE AT

T oox K1 o
T A -
3

A = 18 #ZxEE, 229 AAE(100)S ZT2AA(130)2 o ;@@q ZZAA(130)= AFEAF &
(110) 2 x253 deoly FEX(120)0] A9, T2 A4 (130)= C

2 M A (microprocessor), GPU(graphic processing unit) < ‘“%L?}E}.

1=}
T
3L

2
U(central processing unit), w}o]a =3

A

1567 2 W o] AAde] wel gqidAe 29 FEE FAgse AAE Hol= ZESAECY. ® 158 3
3, TRAA(130)E =89 dHolE FER(120025E AFHE B R 255 HolElE o]&3le B R=
FBDS FAT(S1502). B BE JA(BD) S t=Zd o5 (150) 0] t] 23 Ao}, weEla], AFRRE AE

JHF(110)E o] &3t tlz=Ed o] F(150)0l tj=Zdol®l B B= JF B #AFA(SV)S A4S 5 3l

2L o N

S
ey
©
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s=s4

el

Fol B 2= JABIol B (SV)

AEA QR0 25 A

=AA(130) =

v

[0060]

2(120)= BAlg 9 (SV

&3} doly 5

Bl

whe A,

FoH(S1504) .

gk

LS|
=

i

o1 g3l Al

=
=

3 Hlolg)

ZAA(130) = 223 dHeoly E55(120)258 A3 >

E
o]

[0061]

t}

T
il

e

iy

)
—_—

HR(F,

(S1506) .

[0062]

g,

3

W 22 AATE

~

Tor
=

[0063]

2 A|ZE F=3}5=(Doppler

=

=
T o=

fq

)

AW 259 &%,

L
L

o &% A7), G

=
T

8
289 W9l )

1o dofA, X&

82

P
T

[0064]

£ yepin,

(main frequency)

P
T

L
fu

shift frequency), f

o,

[0065]

(Xcos©)o°]

)

[0066]

#9714 2

Cofa

XcosO,+Xcos0, =

Jo

[0067]

=

NIF

200 ghel A,

82

o
T

[0068]

Al (over—determined problem)

[0069]

[¢]

S(D1) o=

)7F Al

3} e A7 Poid

F 9k,

2 FAlEW, g

o

Rl

F(D1)

)7F A

]
=4

al

e

~

Tor
=

o) W] WE o],

=0

A1

Vv, —AXcosi,

(a11=a12)

Ay X T oaX,
_—
oy =

3ol QlojA,

<

+

13
of

—
oy X
]

[0070]
[0071]

3 (D3)

)7F A3

(D2)o. 2 FAE

63:

)7F A2

=1}
=4

[0072]

_12_



[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

S==35 10-1364528

Cogy Foap)xy + gy Hogdx, =(y; +y3) =Xcost, + Xcosd,

P
o
k1
w
)
o
o
fru
ot
()
i}
4
0,
e
AN
a
&%
1>
w
M
&
K]
1>
>
it

2749l WMES) FS WRGn, w7k AETelol SRR 2] ol4e] FABA Waslth dE W, = 169 9
oM, A Wl A3 WFDIOR FATIL, FA Wl A2 YD) R A4 FFOHE FUNW, g3} P
2 279 F3tao] QolRck

94 6

(o Fogdxg + (o Fag)x, = (¥ +y,)

(aap T oy )ag + (0 Fogn)x, = (v3 +yy)

X (x1=x2)

e Goll A2l 279] 8ha] o 2 RE HE 7F AtEE 4 9l
shE, A J xwe] 27 o) 7= FANE)Z P, T 160 ZAIE vkel o], 27 o]/t %
2ol oA %3} 27 il(over—determlned problem) o & b}E]r% T A, 23 24 EAE =Z2Y AZE

Fugroll F7tE ol EAld wel oAl Adld W (Pseudo inverse method), 7FE #HA Al (weighted
least square method) % of o& tEd = Aok, F, Whe AN, 24 FAlvke N alEe] W 2
WS 25 MxNA9 F8t2e] B=5d 5 g
Al & 158 #Hzsd, ZTZAA(130)= WE HRE o] &3}
(S1508). 2 Ao gojA, eAal ArE giaae &
H AleE F Aok s 3ttt

k1
HE,
O+
o%
=
=
olo
ol
rr
k
|
v
[
14,
[
o
oO
o
e, ©

ez, ZTANB0E WE ANE, daAe] SE)E olgstel ulaAe] SEd dPshs mEe A=
B YAsha, WE Au(E, A PHE ol gl wEY ANERY WP HAFeRA, £ 179
AE vhsk el el £ W el Yese $49 AN, F = 2= GPOSDE JR. =

(<3}
= = =4
1761 QoA XF 2 YELS ddAle] S5 2 Bge dehie Foln, 2 A dehie oo

124, ZRAA30)E WE AR(E, dgAe] E)E olgste]l £ 18] EAR sk go] Ao
dets wZe sdeEd GRODE AT TLANI0)E N RS, i S5 9
olgstel = 189 mAIE ksl o] Be] W(elF Hol, YRS My Huo sFeh P
sta, AR PPl el =B oS FYI

A=
)
K

oft

o o v L
e

1> H

=AM, ZRAM(130)= WE AR(F, A £2)E o8t e Sl didets =&
& AL, W AR(S, tdAe] BEFE olgste] =EY & }

(m
ﬂ il

=)
o E
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EHS8
St Syt
Si16 Sas
Si5 Sas
S14 Sag
Si3 Sy3
Si2 Sy
Si1 Sy

89,6 S10,6 S11,6
S9,5 S10,5 S11,5
89,4 S10,4 S11,4
89,3 S10,3 S11,3
S9,2 S10,2 S11,2
S9,1 S10,1 S11,1

S
Spv3
Sp.2
S

p.4

p.1

[ CH, [ CH, | CH, [ CH, [ CH [ CHg [ CHy [ CHg [ CHg [CHyg [ CHyy| - | CH, |

Pia|Pr2|Pia|Pria|Pis|Pie|Pi7|Prs|Pro Pin
Po1 | Pa2|Pas|Paa|Pas|Paos|Paor|Pas|Pag Pan
P31 |Ps2|Pas|Psa|Pas|Pass|Psz|Pss|Pas Psn
Pot|Pa2|Pas|Paa|Pas|Pas|Par|Pas|Pao Pun
Ps1|Ps2|Psa|Psa|Pss|Pse|Ps7|Pss|Pso Psn [~ Ul
P61 | Pe2|Pes|Psa|Pes|Pss|Psr|Pss|Pess Pe.n
P74 P72 | Pra|Pra|Prs|Pres|Prz|Prs|Pro P7n
Put| Puz2| Pua| Pua| Pus| Pue| Puz| Pus| Puo Pu.n
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EHH9
S1,t S2,t SB,t S4,t SS,t SG,t S7,t SS,t SQ,t S10,t S11,t Sp,t
S1'6 82’6 83,6 84,6 85,6 SG,G 87,6 88,6 89,6 810,6 S11,6 SP,G
Si5 S5 S35 S4s Sss Ses Sys Sgs Sos Sws Sus - Sps
Si4 Sas Sss Sss Ssas Sgs Szs Sga Sos Sios St Sp4
S5 Sas Sy Sz S S5 Ses Sea Sws Sig Sps
S1,2 SZ,2 83,2 S4,2 S5,2 S6,2 S7,2 88,2 S9,2 S10,2 S11,2 Sp,2
S1,1 S2,1 S3,1 S4,1 S5,1 86,1 S7,1 S8,1 S9,1 S10,1 S11,1 Sp,1
|CH1 |CH2 |CH3 | CH, |CH5 | CHyg |CH7 |CH8 | CH, |CH10| CH11| |CHp |
P11 P12 P13 P14 P15 P1,6 P17 P18 P19 F)1N
P21 P22 P23 P24 P25 P2,6 P27 PZB P29 I:)ZN
AN
\R&J\ P32 P33 P34 P3,5 P3,6 P37 P38 P39 % oV
6,3
Py1|Pa2 \P4\3‘~EA_L Pys|Pas|Pas _EAA—% Pan
Ps1|Ps2|Pss|Psa|Pss|Pss|Ps7|Pss|Pso| ~ |Psnp~—— Ul
P61 P62 P63 P64 P65 P6,6 P67 P68 P69 P6N
P71 P72 P73 P74 P75 P7,6 P77 P78 P79 ID?N
PM1 PMZ PM3 PM4 PM5 PM,G PM'{' PMS PM9 PMN
EHI10
Sg3 | Sg 3 Se.3
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EH11
Sit Sy Szt Ss4t Sst Sgi S7t St Sgr S S Spt
Si6 Sze Sse Sse Sse Ses Sre Sss Sos Siwe Si6 Sp6
Si5 Szs S35 Sis Sss Sgs Srs Sgs Sgs Sis Sus Sp.5
Si4 Sps Sz S4s Sss % S74 Sgs Sos4 Sis Sis Sp4
Si3 Sp3 S33 S4s Ss3 Ses Srz Sgs Sz Sws S Sp.3
Si2 Sp2 Sz S42 Ss2 Ser S72 Sgo Sgr Sw2 S Sp.2
Sit1 Syt S31 S4r Ss1 Ser S7q Sga Sgq Sy Supg Sp.1
| CH, [ CH, [ cHy [ CH, | CHs | CHg [ CH, [ CHg [ CHy [ CHy | CHyy [ - [ CH, |
\ Pia|Pr2|Prs|Pra|Pis|Pie|P17|Pis|Prs Pin
P21 | P22|Pas|Pos|Pas|Pas|Par|Pas|Pas Pon
Ps,\1\<3< P3s|Pss|Pas|Pss|Par|Pas|Pase]| - P)A/ CVs 4
Ps1|Pao \RA{ Pas|Pas|Pas|Paz|Pas|Pas / Pan
Ps1|Ps2|Pss|Psa [T 5o+ P5s | Ps.o Psn—~— Ul
Pe.1| Pe.2| Pos| Pes|Pes|Pss|Psr|Pss|Pss Ps.n
P71 Pr2| P3| Pra|Prs|Pre|Pr7|Prs|Prs P7n
Pm1| Pm2| Pus| Pma| Pus| Pues] Puz| Pums| Puo PN
EH]I2
Se.4
S6.3 [ S6.3 S6.3
S.4 | Se4 Se.4
Sg3 | S6,3 | S63 | Se3| Se3| Se3 | Se3 | Se3
Se.4 | Se.4 | Se4 Se.4
Se,4 | Se.4 | Se.4 | Se,4| Se4 [ Ses —— Ul
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Ed4

[S1.:| [Sa| [Sat|[Sa:|[Ss.:] [Se.i] S| [Se] [Sa| [Stor] [Sine] = [Sp:]
S1,6 S2,6 83,6 S4,6 S5,6 86,6 S?,B S8,6 89,6 S10,6 S11,6 Sp,B
S1,5 S2,5 83,5 84,5 S5,5 S6,5 S7,5 S8,5 S9,5 S10,5 S11,5 Sp,5
[S1.4| [S24| [Ss.4| [Sad|[Ss.4| [Se.s||S7.4| [Ss.a| [Se.s| [Stod [S1.d ~ [Sps]
81,3 S2,3 83,3 S4,3 85,3 86,3 87,3 S8,3 S9,3 S10,3 S11,3 Sp,3
S1,2 82,2 83,2 S4,2 S5,2 S6,2 S7,2 S8,2 S9,2 S10,2 S11,2 Sp,2
|S1,1| |SZ,1||83,1||S4,1||85,1||S6,1||87,1||88,1||89,1| |S10,1| |S11,1| |Sp,1|
|CH1 |CH2 |CH3 | CH, |CH5 | CHy |c:|-|7 |C|-|8 | CH, |CH10|CH11| |cn-|p |

P11 P12 P13 P14 P1,5 P16 P17 P18 P19 P1.N

P21 P22 P23 P24 P2,5 P26 P27 P28 P29 l32.N

P31 P32 P33 P34 P3,5 P36 P37 PSB P39 PS,N

Pyt |Paz2|Pas|Pys P4,5 Pyg| Paz|Pas|Paso P4,N

Ps .y~ Ul

EHI5

BRC A &M $1502
!

oAl ot AR S1504
!

BIE MY S $1506
!

SEo N HA S$1508

=2
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£ v (v,V)="%
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WS[qold pauniialsa(I-12A0

(u—xv - Ouimdre=“x
giky -4

(45 =" + T0) + (" + ")
(A+M)="2("0+ ")+ x("0+ "0)

) =%"p+5"n
(e@ed (@ <L

(e@1=y (1@ X0 3
i U ="p+Mx"p

W= mng+ belly 3l

va & 2a
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(%5p **Sp) = Sp
JOR8A IIN
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