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FAF(340)= FAFB30) ZHH Aless FARS HolHE o8kl 2&at G teshs 2e9 dolH
5 @40, B, 259 vlolE dAF(340)= 259 vlolHE d4sk= Bad uge voly A (s
E‘E:_ %

o], °]5(gain) 24 T)& FAHSE dHolgd #3832 = vt

B AA G 9olA, 283 HolyH HAH(340)+= F4 —r(330)i—rE1 B B= FAHS dHolgrt AFEE, B
RE FARE dolEE o]&3te B R gl ﬂl«—oh 253 dlo]g(o]st, B R =53 dolEg 3HE
3

ek, 25T toly FAAF(340)= Al —r(SSO)i—rEi EZY BE F20AE ol AFEHY, EEY EE
TS diolHE o]&38t 253 dolE(ols, =&Y BEE 253 dolH 3HE FAFddr. =EY RE=
%&3} flo]8 = 1Q(in-phase/quadradure) Hlo]E|E Eg3iv}. ey, EZ¢ Bt 2E&3 HolEE ¥l=A] o
of A e

A=A, =53 dolH FAFF(340)E FAF(330)25H Al &8 BE FH8E dolHr AlSEHY, ]
EZe BE $AHESE HolHE ol&dle] Al =Y Rt 253 dolyE AT I, xS doly &
AH-(340)= FAIF(330)2HEH A2 =&Fe] EE FARSE dolgrt ATEH, A2 =Ee BE FARE tﬂo]

BlE o]&dte] A2 =&Y RE 253 volHE 4

Al & 18 #Fxs, 253 A|2E(100)2 Z2AA(130)E o 23sith, Z2AA(130)E AR =
(110) 2 =53 doly FE53(120)e] dAdHTt. T2 A4 (130)= CPU(central processing unit), mlo|aZ ==
),

Z M| A (microprocessor), GPU(graphic processing unit) 5o 3¥33lc},

£ 15e @ wwe) Axole] we ALgA dEHolAE gt AA4E wol: TmeEold. & 158 Az
S, Z2AAAE 2 Aol ASHOOLAH AFAE b 2= 2y A olgolel b v 3
HE BAVHEI0). B 25 AL GABAR0eN Ha ol debd, 48RS A ety
(1100 ol 8efe] clZelol % (150)0] € ~Faola b = F4ED #4FLRDE H4E + Ak,

Z2A4(130) = AFEA PR
AABTH(S1504) . wWElA,
3lal AR 2EE wALE =

(110)2H5-E AFHe= 48dro] 71x3te] B = GBI %Q%Q(Ron%
Ze9 dolg I5H(120)0= &
}_o

g3 olABE 445 BT BE 287 do|HE gsar.

o>
o2
18
=
S
tio
=2
i)
ol
£
P
dlo
i
>,
fols
il
ox
2
2

B
>,

Z2A4(130)E 229 Holg 5
H}-3&]

(120258 AFHE EEd BE 283 dolHE o] g3kl taAlo)
W A(E, A S% 2 P %

et 9E AR)E HETTH(SI506).

to -z

At oz x&3t Also] FAWNE(Tx)H 233 olzZAEe] A (Rx)o] Fdsta, 221 JE(FH, 41
W s A w9 dRF7F olF = Z4%r 0% A, v 22 AV AHsg.
#8941

Cota
Xcosh=

2 fo
T 1o oA, X /R FE A7), Ge AU 259 &5, [T Y A|ZE F35(Doppler
shift frequency), fo= ZS3 wWel F=3<4=(main frequency)E YEIT
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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~
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Cogy tog)xg +(asy Taydx, = vy tyy)

S 6049 2719 e ozRE U 7z % s,

og,
-9
0o
N

z N ol A4E(S, FANPE FhsH, E 160 ZAIE vhek o], 2
23 27 A (over-determined problem) .2 Ve = Qth, 23 27 A= &

Fulgrol| FU1E o]z EAd uwEl oAl o3y t”’t”(Pseudo inverse method), 7F& A& AlH(

least square method) ol o3l A=E o vk, S, W FEa, 2t SAlvth N alwafe] ¥ x

Ws S3 MXN e E2o] E5E 4 drt.

oA = 168 #FFsd, Z22AA(130)= AEd HE JRE o83ty &= 179 ZAlE upe} o] ¥y =&Y
G4 (WDD)<S FASTR(S1508). HEH HHE o]&3te] ¥y =&y J4s IAdste Wi IXE e Uy
S o] &3le] gAlE 4 lormz B AAddA FAEHA AWt et

Agror  ZTRAAM130)E BFAGIROD 71FZse] B 2= GAHBDol WY =28 JA(WDD)S TAlstd
FAdddS FA e

ZEAN10E AFE WH ARE olgste] & 170 EAE kg ol g AEHelAGUDE FA T
(51510). A8} QUEIol=(GUDE Aol theshe MEl R(Z, taAe] S= 2 g gt W

y

AR)E AAD ARAD Al ol AL QIO @D HF Aol 1500l HEeleldtt
BA, ARgRRE AR ER(110)E ol §dte] BlaEdlol (1500 T2EeelE A8t ClEls o] 2(GUDe
Az HAFGS 44 & Aok

Z2AM(130)= AR AEF-(110) 27 AlesH s JHEFR(S, A2 99AR)7E Algsd, A2 JHH w8
71Z8ke] ARGAE QIEFlo] 2= (GUD e A2 ¥l g oS A eth(S1512).

A=A, TZAA130)E = 18 T T 199 TAIE nle} o] Abgxt Ao~ (GUD) 2 3 A HS EA ¥
”OE.“ﬁa#»ﬂzmﬁﬂﬁi}ﬁaﬂﬁ,AHH}%HﬂDMJWUQ FTAE VIR A2 ¢
= XﬂZ J,]./ﬂoﬂoﬂ 0 }\4 ]_1;]_

OE d2A, ZAA30)E = 2000 BAE vhsh el A8} Bl AGDE T AHE HA gHom
At Az QAR dLE, A8 ABAIAGD FAL NFo A2 9PAned Agas T A
4 47he ZRsE A2 BA9Ye AR

%73

ZZAM(130)= A2 B @l 71xste] WY =Ze] F4ODD ZHE A& FFFrH(S1512). 2 Al
o oM, ZEAA(130)= A2 BAFGl aFsh= A AR(F, A S 9 BP)Rks UrF/hH ;A
2 APl siFstA = WY JRE UehlA 2= 2EY A W msd 9ODDed s3dn. 2
HE Aule sAE g ol o] &2 g onm 2 Aol FAletA dEstA] g

L‘.’i

A 1e R, &

(12014 5% BB 2=

B(140)E ZRANB0NA FAEE e JuE 438 FE ok,
_1

25 A2E & gt faEY el R (150)= ZEAAM(130)914 JA4¥E B B
Ei%%@ﬂ%ﬂé%ﬂﬂﬂq.Eﬂ, *ﬂ]?ﬂmﬁfziﬂHU%WWﬂ%@%@MﬂE%HCWﬂWU%
taZelgitt, e, T2 o] (150) % ZRAA(130)A F4E AHEAF e =(QUDE el
o

w B wEHI AAds S AdwEa A Edey, FeAeEt HFE ST AR 3 HFE
HojupA] il o] 7k WA g wgo] o] Fold F 9lES & S Aok

FEo 47

100: Z53F A2 1100 AR8-AF 45
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Ews5
3/11
Ry, Ry,
Tx, TX,
Txy (2 E EH) Tx, (2 S EH)
la A N e A N
//Fy/ // \\ \\\
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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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EH14
[S1.] [Szt] [Sa] [Sae] [Ssie] [Sor] [Sre] [Se] [Son] [Suoe] Brnd] = [Spu]
Si6 Sae Sse Sis Sse Ses Srs Sss Ses Siwe Sus v Sps
Si5 Sos5 Sss5 Sus Sss Sgs Srs Sgs Sgs Sws Sus - Sps
[S1,4] [S2.4| [Ss.4| [Saa|[S5.4| [Se.a||S7.a] [Seia| [Sed| [Stod [S1.d -~ [Sp.d
Si3 Sz3 Ss3 S4s Ss3 Sgs Srs Sgsz Sgsz Swz Suaz - Spa
Si2 Sa2 Ss2 Suz Sso Sga S72 Sg2 Sgn Si2 St o S
|S1,1| |52,1| |33,1| |S4,1| |35,1| |Se,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|Pie|Pr7|Prs|Pio| ~ |[Pin
Pot| Pa2|Pas|Pos|Pas|Pas|Par|Pas|Pas| - |Pan
Pa1|Ps2|Pss|Pss|Pas|Pas|Psr|Pss|Pso| - |Pan
Pa1|Pa2|Pas|Pas|Pas|Pss|Par|Pas]|Pas Pin
Ps1|Ps2|Pss|Psas|Pss|Pse|Psz|Pss|Pse| ~ |Psnf—~—~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

| BE NS 2AE |- s1506
!
WIEf CEo) oA B A $1508
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