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& FYB. T, 2ot dold FHTGI0E et dolHE Fyshe B B dold Ae(dE

B
d S)E RS dolge #3d e gl

Ao oM, &3 ol FAF(340)= F2IF(330)2FEH B = F213% dlolgr A=, B
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FAFE HolHE o]&dte] ¥y =Ze] el dSdte 2edt dHolE(oldt, =P RE=E X259 HlolE
3 o] TC =

shHE gy, =& Bl T+ 1Q(in-phase/quadradure) Hlo]EE ¥ &3t} 1
Ay, E2Y B 253 dolg e wEA o]d A &=

de 24, 253 dolyH FAAF(340)= FTAF(3B0)EZFH Al =28 2= 21784 diolgr A4, Al
=5y B= —’F’\Jﬁé HolHE o]&ste] Al =&Y Rt 253 dolHE FAsTr. B, L3 doy 3

B =

F(330)ZHEH A2 &8 BE F-8E dolHr AFHY, A2 228 BRE FAHE o]
EHE 01%0}04 A2 £&8 R &3 doHE A3},

A B 1E gEstw, 2E9 A2E100)S ZRAAM30)E ° EIFH. Z2AX (18300 AHEAE JE R
(110) ¥ =&} dolg HER(120)0] A, Z244(130)E CPU(central processing unit), vfo]T R
2 A A (microprocessor), GPU(graphic processing unit) < ¥33it},

PNv

T 1565 B utgo] A4 wel A4 dolE(decision data)ol] 7]Zale] WE Z=ZE] A4S FAee AxES
E@Hﬁ%i%ﬁEﬂq.El%%%iﬂ@,iiﬂﬂﬂ%h4§8 tolE 53 (120) ZRE ATHE Al %
L3 HolEE o] g3dte] B = GAHBDS AAETHSI502). B RE GAHBI)S tAZ# o] R (150)] t]AEE
olftt. WA, AFEAE AMEA YEF(1100E |83k \—4 Z o] ¥ (150)0 TtlAZHolE B = 94
o #aldd(ROI)S AT},

F

E2AN30E AR dEF0) 288 AFHE 9egue 7zste] B RE 3B #4199 RS
AABTHSIS04) . weha, 283} dolE H5R(1200 HALARODE welale] 28T A5 E AAo] F4
i AAZYE MAEE 285 ZAEE FAse] BEe KE 283 dolHE 5w

Z2AA(130)= 223 Holy F55(12002FEH ATHE =58 BE 259 HolgHE o]&ste] tidAY
MY (S, oA SE L ggel gigss Wy 2] 2 wge vehls Uy 4m)E Asad
(S1506) .
AuA O, 2 AF] FABF(TON 23 o LAFE] FARFROC] FARAL, 2L AE(F, £
W omE A sk BRE olRe Zdwsk 09 A%, Bew ge At JRd
814 1

Cofa
Xcoso=

2 1o
Fea 19 oA, XE dRF9 £n A7), CE AAYW xey 4%, & E=ZY AZE Fu<=(Doppler

shift frequency), fo= 253 W< F3<(main frequency)E YERHATE

e delel teshe 283 AE(F, $41 W)l $AU¢ B, BT AZE Fis) AEE S Ay,
3t 19 B3 $4A(T0) W WFor FAE £ JE(Keos0)o] 28 % gl
e, v AB(SF, $al W)e SATET) W 259 ZAR(S, 7AW A& (R)] dolst
o, o 22 WAV AgEd
T84 2
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w)et dR7t o) F = 4=E Ykt

% 162 2 o] Arjoo] mE FAa 2 Al ek, ey R 9 %3 27 EA4(over-determined problem)
S wolt gAlZolt. ® 16S HZFd, 28y AE(Z, &4 W7 A1 B D)o AL, 289 o
FAE(Z, 2 )7 Al B o R FAEW, e e BAvE dojd 4 gtk

#5443

—

—_
oy = (0.0 X=(x,.x
st o, 1 SN g e, FL%2) e e
W,y e 1R 4%E 5 ol
A, 209 AE(5, 4 W7 A2 FODOR FAHT, 287 ATAE(E, F2 W7 A3 D)
o FANW, e 2 WAt 2oid 4 vk,
8}4] 4
Cogy oz dxy + (g, tog)x, =(y; +y3) =Xcosh; +Xcosd,
FH 3 % ot 4 229l 84S AR Aeln, suflem HgW & Atk B, S 3 @ o4 4
sAfon Sgsd, Bedt g wAY QoA 4 At
Fga] 5
U1 X T X T 03 X3y
29 ME ) A9 Wh(x, x)7h AEHlo} uz 27 olge] FAWAYL ResTh. «AF BW, = 6o 3]
oA, $41 Wel A3 WFDOE FANIL, F4 Wol A2 WD) R A4 YFOHE FAHW, e 2
& 27)e) Sstajo] Pojxit,
+84] 6
(ogy togp)x; + (g Tag)x,=(y3+ty,)
(olgp T otg)xy +(0ay Fog)x, = (¥3 +yy)
—
X (x1=x2) .
ot GolA el 27le] era o znE HE 7} zE 5 ol
#, #4000 2ol 27 o) ZAu(F, FAMBE AU, E 16l EAE wsh o], 27 ole] 3t

least square method) Sl 93 =" <

7 Z7A FA(over-determined problem) .2 YERE 4= 2l
= dol wet A J3E W (Pseudo inverse method),
011‘4—_

L 2% 2 BAE 2EY AZE
7t #Ha AEH(veighted

= el S, 7k St Ne] algel W ¥
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Yo ol WxNvlel Fekae] H51 4 g

Al & 155 FEeh, TEAM(130)= 259 Holy IA5H(1200 258 AedHs =& 2

HE o]&ato] didAlel tgste §7F ARE HEITH(SI508). B AAldol SlolA, F7F ARe didAe] 3

9 AR(EE A AR, AVRKE, W) AR # 232 AR F Holk= shuE xAIH

IMe 253 HolH (S, =29 R= 253 HolH)E o|&sto] H#HE AR

BEE HAEFohe Aom AWsgiAT, WAl oo @AHA @, &9 HolH (S, &
z =)

4 BE g
olgstel W An % ¥7h AR S AEAAL, ¥7h ARE AFSD WY AuE AT 4

olE)E
=

ZRAA(130)E F7F ARE o]&3te] A doj"HE AAei(S1510). A4 dolHE A 5 2 ¢S
A7sl7] Y3 diolgolth. &, ZA dHelH« WE AR IFEY HE Fstr] 9% dolge|tk. A4
olE&= FAE Tt WS o83t AAE 4 Q).

Ao oA, ZZAMA(130)F 7 HEE ol &35te] dldAl(dE 5o, dAHBY))ol th-&ste= Al7I%k
(F, ¥13hS A&, Z2AA(130E HEE ¥W7Iae 9y =38 Jdolx d39 e IHY(SF, ¥4
A2)ehE ZEHY AgE ¢ A A4 volg=A dAg).

S AAde] glolA, ZzAN130E $7h ARE olgaiel B AR AT, H9) Awe FAH
e e olgshe] 44® F glomz B ANdelA s Aued @bt ZRAN130E 99
AALE NEoz 9 A olatel Belol tleat WE Ans AHIADY) dg 2F dolEE A
Agh

E e AAd Qold, ZAA(130E P ARE ol gstel 9 AAGS AT Z2AN130)E I
9 Ak Eom B9 A olstel Helel tleat WE Auel £d AE FaAsy] 9@ A4 ol
EERE L]

= ThE QAo Qlejd, ZEAN80)E F7h ARE olgstel el AAGS ARBTh Z2AAI0)E 3
9 AAGge ANFow e A olste] ME Ang ok, el AAG ool W Ans FEA]
9% 24 denE wded. A6y Ade 9 Bag Ads Tged
whE A ol FEA e

rr
el
i)
o
R
A
il
rle
ol
_0|L
N

E ohE AAldel Qold, ZEANI0)E H7h AR olgste] e AAe AABTH TRAN130)E 7
3 QAkS AEow o) AAR oletel WE AnE FXAL, B9 AR el W Fug oksiA]
oA AU FA87] A% 44 dolHE 4wt

)
o oME guE Ae A2 G e wEe 98, ME DS delE thln We 9EE SRR
Bl Y w3 94, A $498 tE2e ShdoR des Y =39 9¥ 52 Tged.

Aol QlolA, ZEAAM(130)= 24 HolEE o]&sto] tdAl(dE 5o, duH)s IHHs] 9% 2
HE Ags ¥y Aud s, Z2A4130)= EY Agd ¥ JEE of&sto] W =&Y 94

A,

o

thE Aol glojA, Z2AM(130)= 274 dolEE ol&stel 3l Algk olskel ool WSsks Wy A

BE dHdPsy] A AA dely xids

g, Z2AN30E 24 dold FAE WE guel Hgs
o BEY Aee FAUG. TAA130)E DY A Ay JRE oo My EZe P2 Y
o,

® o AAdle] QlojAl, EEAA130)E A4 HolEE ol§stel shl QA olskel sHeld] Hlgahs Wy

Al 3]
RS AEsta, HEd WY AR F9 AgE FIT. Z2AAM30)= HWE JRE o]l HE =Z

ok A glold, ZeAA30)E 24 HolHE olgste], wel AAg olste] WE AnE okaiAl)
w9k QA o) WE AuE Az A% 24 deld 34 FAw.

A=A, ZR2AAM(130)= 2 dHolEE o]&dte] A F(dE o], R/ 4 ) v & U=
(particle density), HEZ Z7] @ FEZ ®H(particle tail) F Hoj% S z=dslr] Yst 24 ©o]
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H 248 gaw.

hud

g dza, Z2AN130E A4 dole g olgae taale] o we SaE A7), 3w 2w, A
Aol B A F Aolw shde 2dar] 98 24 voly 2ae AP

E e a2, ZzAA130% 44 delHE olgste] uldAlel ool ueh 2EYeel WE(streanline
density), 2E@ZS) 47 2 ~EgeR) 99 BAYF Aok shlE 2day] 98 24 doly FHE @
e,

T OE o2, ZaAM130)E 24
w7l Mk, 4v 249 2 H4Y T

dioJel2 o]&sto] thdAle] el w

al
o
Holw shtbg 2ds] @ 44 vole

&

Z2AM(130)= Z2H dolg A u_qa AR AHgslo] e AHYE FIPdrt. T2 AA(130)= ZHE
1

Aee Wy AJRE o] gate] o

E o AAdel oM, ZAA(130)E A4 HolHE olg3tel, 34l U olstel WE AFug P
ookl QA oISl WME 4nE okahavlY] 1@ A4 delH FHe FAh TAA0)E A4 Hel
§ Fde W guol 485t WeY AeE FReth A0S BEY AGD Wy s ol g3
o Wy EZel YL FHI

A E 18 Axaw, 289 A2R0(1000& A0S 8 Egad. A4R(0E 289 gy 53
] o ] =]

Kol
A= A= =
S5% 259 HolH(B R 259 vloly B =59 RE 259 HolH)E AFdY. 3, A%
5

gud

F(140)= Z2AHAAM(130)- HE" 9y ARE A £% vt

259 A AE(100)e Yy2Fd o] ¥(150)E o Egsttl, taZeold-(150)E ZZA|A(130)dA FA4E B &
= gABDS taZolditt. B, tAaZyolR(150)E ZTRAA(130)A4 FAE W =28 JRS o
Z# o] gt}

2oy ulg g s AAGE T3 AT dAEoy, daxAEE HEE ESAATFEYY A 2 HEE
Wolubx] &3 oy 71X WA ¢ Hyo] o]FAqd = &S & F US Aol

REo H

100: ZS9 Al2HE 110: A8+ g H

120: %<3 fojg F5R 130: ZEAA

140: A AR 150: t]=Z ol H

310: %Sy 2y 320: &A1

3300 AR 340: 22} dlolE HAF

Bl: B R= 94+ ROI: #A
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Ews5
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Tx, TX,
Txy (2 E EH) Tx, (2 S EH)
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//Fy/ // \\ \\\
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R=3F

S1 t SZ,t S3,t S4,t SS,t SG,t 87,1 SB,t Sg,t S10,t S11t Sp,t
S1 6 S2,6 83,6 S4,6 85,6 86,6 S7,6 SB,G S9,6 S10,6 S1‘1 6 Sp,6
S1 5 S2,5 S3,5 S4,5 S5,5 S6,5 S7,5 S8,5 S9,5 S10,5 S1‘I 5 Sp,5
Si4 Sp4 S34 Sus Ssu Ses Szu Sgu Sos Sy Sy Sp,4
81 3 S2,3 83,3 S4,3 85,3 S6,3 S7,3 88,3 89,3 S10,3 S11 3 Sp,3
S’I 2 S2,2 83,2 S4,2 S5,2 S6,2 S7,2 88,2 S9,2 S10,2 S11 2 Sp,2
S1 1 S2,1 83,1 S4,1 S5,1 S6.1 S7,1 88,1 S9.1 S10,1 S1’I 1 Sp.1
[ CH, | CH, | CHy [ CH, [ CHs | CHg | CH; [ CHg | CHg [ CHyo| CHyy | | cH, |

P‘I,1 P1,2 P1,3 P1,4 P1,5 P1,6 P1,7 P1,8 P1,9 P1,N

I:’2,1 P2‘2 P2,3 P2,4 P2,5 P2,6 I:)2,7 P2,8 P2,9 P2,N

P3,1 P3‘2 P3,3 P3,4 P3,5 P3,6 P3,7 P3,8 P3,9 P3,N

P4,1 P4,2 P4,3 P4,4 P4,5 P4,6 P4,7 P4,8 P4,9 P4,N

Ps1|Ps2|Pss|Psa|Pss|Pss|Ps7|Pss|Pss Psnf—~— Ul

P6,1 P6,2 P6,3 P6,4 P6,5 P6,6 PG,? P6,8 P6,9 I:’6,N

P7,1 P7,2 P7,3 P7,4 P7,5 P7,6 P?,? P7,8 P7,9 P?,N

PM,1 PM,Z PM,S PM,4 PM,5 PM,G PM,7 PM,S PM,9 PM,N
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=59
Sit St S3i Ssr Ssi Sgr Szt Sgi Sgi Sy S Spt
Si6 Sys S35 Sss Sss See Sz Sge Sos Siwe S Sp.6
Si5 Sys S35 Sis Ss5 Sgs Szs Sgs Sgs Sis Sis Sp.5
S14 Syps S34 Sss Sss Ses Sza Sgs Sgs Sis S Sp.4
Si3 Sp3 S33 Siz Ssa S73 Sgs Sgs Sz Sus Sp.3
Si2 Sz2 Sz S42 Ss2 Sez2 S7z Sga2 Sgz Sy S Sp,2
Si1 Syt 834 Ss41 Ssu Sg1 S7q Sgi Sgq Syg1 Sug Sp.1
[ CH, [ CH, [ cHy [ cH, [ CHs | CHg | CH, | CHg | CHg [ CHyo [ CHyo| - [ CH, |
Pir|Pi2|Prs|Pra|Pis|Pre|Pr7]|Pris|Pio Pin
Po1| Paz2|Pas|Pas|Paos|Pas|Par]|Pas|Pas Pan
AN
\Rs.{ P32 |Pss|Pss|Pss|Pss|Psz|Pss|Pao| % o
6,3
Pyt |Pa2[PoodLas|Pss|Pas|Pa7|PastPis| ~ |Pan
Ps1| Ps2|Pss|Psa|Pss|Pse|Ps7]|Pss|Pso Ps .~ Ul
Pe1 | Pe2|Pss3|Psas|Pss|Pss|Psr|Pss|Pso Pe,n
Pr1| P72 |P7s|Pra|Prs|Pre|Pr7|Prs|Pro P
Pw1| Pmz| Pwms| Pua] Pus| Pue| Pw7| Pus| Pmo Pun
EHI0
Se,3 | Se.a Se.3
Se,3 | Se,3 | Se.3| Se3|Se3|Sea| Ses| Ses
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EHI11
Sit Sat S S4r Ssi Ser Sz Sgi Soi Swx S Sp.t
Si6 Sa6 Sszs Sis Sss Ses S7s Sss S Sws St Spe
Si5 Sas5 S35 Sis Sss5 Ses S7s Sgs Sgs Sws S Sps
Si4 Saa Sszs Si4 Ssy % S74 Ssa Sos Sis4 Sy Sp.4
Si3 Sa3 S33 Si3 Ss3 Sz S7s Sgs Sgsz Sys S Sp3
Si2 Sz2 S3z S4z Ss2 Se2 S72 Sga2 Sg2 Si2 Sy Sp,2
Si1 Sa1 Szt S4q Ssy Ser S7q Sgq Sgq Sigq Siypg Sp,1
[ cH, | CH, | CHy | CH, | CHs [ CHg [ CH; [ CHg [ CHg [ CHyg| CHyy| - [ CH, |
\ Pia|P12|Pis|Pia|Pis|Pis|P17|Pis|Puo Pin
P21 | P22 | Pas|Paa|Pas|Pas|Pa7|Pas|P2e Pan
P3.\1\<3,2 P33 | Ps4|Pss|Pss|Psr|Pas|Pso| P)/( CVs 4
Ps1]Pa2 \Ru\ Pya|Pas|Pas|Pa7|Pas|Pas / Pun
Ps1]|Ps2|Ps3|Pss|[Ts 5oL P55 | Ps.o Psn Ul
P61 Ps2|Pss|Peas|Pes|Pes|Per|Pss|Peo Pen
P71 | P72 Prs|Pra|Prs|Prs|Pr7|Prs|Pro P7n
Pu1] Pumz2| Pws| Pual Pums| Pue| Puz| Pums| Pumo PN
912
S4
S6,3 | S6.3 S6.3
Se.4 | Se.4 Sg.4
S6.3 | Se.3 | Se.3 [ Se.3 | Ses|Ses|Ses|Ses
S6.4 | Se.4 | Se.4 S6,4
Se,.4 | Se4|Ses| S| Se4]|Seas —— Ul
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CVeg 3 —

01 Sp 3
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=g pY!

[S1.] [Szt] [Sa] [Sae] [Ssie] [Sor] [Sre] [Se] [Son] [Suoe] Brnd] = [Spu]
Si6 Soe Sse Sis Sse Ses Sre Sse Ses Ste Sie Sp.6
Si5 Sas Sss Sus Sss Ses Srs Sgs Sgs Sts Sis Sp.5
[S1,4] [S2.4| [Ss.4| [Saa|[S5.4| [Se.a||S7.a] [Seia| [Sed| [Stod [S1.d -~ [Sp.d
Si3 Sa3 Ss3 S4s Ss3 Sgs Srs Sgsz Sgsz Sz Sz Sp3
Si2 Sa2 S3s2 Suz Sso Sen S72 Sga Sgo Stz S Sp.2
|S1,1| |52,1| |33,1| |34,1| |55,1| |SG,1| |S7,1| |Ss,1| |59,1| |S1o,1| |S11,1| |Sp,‘||
[ cH; | cH, | CH; | CH, | CH5 | CHg | CHy [ CHg [ CHg [CHy [ CHy [ -~ | CH, |
Pi1|Pi2|P1s|Pia|Prs|Pris|Pi7|Prs]|Piso Pin
Po1| Pa2|Pas|Pas|Pas|Pas|Par|Pas]|Pas Pan
P 1| Ps2|Ps3s|Pss|Pss|Pss|Psr|Pas]|Pss Pan
Pa1|Pa2|Pas|Pas|Pas|Pss|Par|Pas]|Pas Pin
Ps1| Ps2|Pss|Psas|Pss|Pse|Ps7|Pss]|Pso Psn f~— Ul
Pe.1| P2 | Pos|Pes|Pss|Pes|Per|Pss]|Pso Pe.n
P71 Pr2|Prs|Pra|Prs|Pre|Prr|Prs|Prso P
Pwm 1| Pm2| Pwsa| Pus| Pus| Pue| Pm7z| Pma| Pue P n
EHI15
BRE A S S1502
!
2 HA LA S1504
!
BIg 3R H= S1506
!
SEIEEHE S1508
'
Z& G0l &4 S1510
'
BHIE 22 gal s —~— 51512

=2
[
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