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501, ol5(gain) 4 )& FAHSE volgd #dd = gl

E]}\]Oﬂ oA, XL dolE FAF(340)E FAF(330)ZFEH B 2= FA3E diolErt AlTEW, B B=
Jo]EH & o] &3le] B RE Jibo] dl-&shE =3 dlolE(¢st, B = 253 dolHe sHE A
2= 283 folE ¥ RF(radio frequency) Hlo]ElES Z3}sit},

gk, 23 dolH FAPF(340)v FAF(330)ZEFEH =&Y BE FAPE dolEr AFHA, EEE
FARE dolEE o] g3l TAFGROD FeeE 223 dlolE (o], =3 2 °
= . E2EY B 289 glo]E = 1Q(in-phase/quadradure) Hlo]EZ
B WrEA] o]d A E A gFet).

e, 283 dolE) F4R(340)E FARGINZIE Al £E e FAP% dolgsh AFHM, Al
2o mE SA4% dolHE olgdte] Al £Ee BE 283 delHE FAWT. £F, 283 do
(30 RFE A2 £EY BE FA4% delEst AFHY, A2 £Fe] RE 4105 ol
GE olgdel Az £EA e 2eat dolnE 24T

Al & 18 #Fxs, 253 A|2E(100)2 Z2AA(130)E o A2dsith, Z2AA(130)E AR =
(110) 2 =&} dolg HER(120)d] A, T2 4(130)E CPU(central processing unit), Pfo]a R
2 A A (microprocessor), GPU(graphic processing unit) < ¥3}3it},

L 15 & EHe] Arjde wet WE =EeE ol &ste] WE FRE AEets dakE A¥sts ER9AEC
th & 152 Fxshd, T2AA(130)= 223 o]y Q??(mo)i%ﬂ AFTEE B BE 259 HoJHE o]
&3t B RE @S FATTH(SI502). B BE GAe txEdol R (150) e vl o]t wekA], AREAb=
AREZE 4 E-(110) 5 o838t txE#e]F-(150)¢] tjAEe 1 o]fl B RE= JHBDel #F(RODS A4
ATt

ZEAA(130)= AR PR (110)2HE AlgsHe gEgAdned 7|zste B 2= GBI #4199 RDE
AATR(S1504). webA, 250 dlolH E5%(120) A9 (RODS 1834 —‘jr 255 A FA
a3 AAZHE WAL= 250 3255 FAlste] &Y RE 253 dolHE 55t

ZRAAM(130)E 251 Hlo]E ﬁi%‘—(lzo)iTEi ATEe =52 BE 259 dHolHE o83t ‘Aol
e &% 2 uga;}% e WE ARE 7 11:}(51506) &, ZRAANE E5Y EE 253 HoHE
o]g-3te] diadAle] %2

o, 2gvh A5 FAFHTON 289 ol ze] FATFROC] FAL, 23 AE(F, $4
W OEE 54 WS BRI olRe st 09 A%, et ge BAst Aye

T 1o oA, X /R FE A7), Ge AU 259 &5, [T Y A|ZE F35(Doppler
shift frequency), fo= %223 W<l F3<=(main frequency)S eI}

e A sl 221 25 (S, $4A 1) FAE FE, EEY AZE Fo5UF AAEE 4 A,
kA 18 Bl $A(Tx) ¥ Waoz A &5 JE(Xcos0)o] A& 4 9u.

SHH | 2539 A5 (5, $21 W) AW (Tx) W 253 dIZANS(F, 41 1) FAalwgk(Rx) o] Aolst
W, g3 2 AV Jdsor
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e
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A

Xcosb,
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[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]
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(ogy tog)xg +(asy Tay)dx, = vy tyy)

X=(x1.x3)

ok ol el 27)e] grehA o mAE WE 7F AkEE 5 Qv

g, FAl W 2ol 27 o] AR(FH, FANdE FRHEY, = 160 Al Bkep o], 270 oo 8

2ol dojxm 23} =7 #Al(over—determined problem)® WER 4= glvh. 23 23 FAE E&E AIZE
2 Al (vei

Fugoll F71E wo]lR EAX ulg} oA gaY t”’t”(Pseudo inverse method), 7% & (
least square method) ol & &4 = Uvt. F, Wi Sz, 72 $avit) N/ Fa0weke] w1
B E3 MXNe] ebie] E5d o 9l

Aagor ZaAM(130)E HAEY HE ARZS olfdle] =y Rt JAS FAITH(S1508). BT =
B W EE 9 EE Ay BE3Y S 2@ET. a8y, 55 BE G4 WEA o]d Ay
A gerh. W ARE o] &3te] EEe] RE S A e WHS TAE ted WS o]&ste IAE

G oglomz W o)A FAlskA AwaA ekt

T3, ZRAA130)= BAIARODA 7128t B RE GBBD I =&Y RE 9S st IS

oA & 18 F

(120)04 EE E

2 (140)E T2 A4 (130) o)A A& AE %E% HXOP{;} 5 9it}.

253 /\]/\E“(IOO)% f2Zge]F-(150)E ¢ X Fst}h, t2=EdolF(150)E Z2AA(130)d4 FdE B =
2 AA(130) 04 AR =8 e IS gaZy

9.
wouge vdA AAdE Fal AEEa

Pz H9

100: S5 Aj2wE 110: AHgAE A
120: 285 dlolg 5P 130: LA A

1401 A% 150: HeZeel
Bl: B 2= X4 ROI: ¥+4l<d <

_18_



ZINE3 10-2013-0075481

9
K=
100
110
/
NE=PNS
ol
120 130 150
) |
=3t
CIOIE |en ZZAA [es CIAZE 0[R2
=R
HEE | ~—140
EEH2

Bl
‘ ROI

_14_



EH3
320 120
SN
Y
221 =8I
=0 A2 > HIOIE
e
310 330 340
RV
3/11
Rx, Rx,
Tx

_15_

ZINE3 10-2013-0075481



ZINE3 10-2013-0075481

Ews5
3/11
Ry, Ry,
Tx, TX,
Txy (2 E EH) Tx, (2 S EH)
la A N e A N
//Fy/ // \\ \\\

_16_



x4d6

Rx1 , Rx2

X, T,
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x97

Rx, Rx,

T4 TX,
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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

0, S6,3
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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
Al =
BEE Za sy S$1502
Y
2 g L4F S1504
¥
BiEl 82 A& S1506
¥
TEHRPEIMNEH S1508
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