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Mz Al AR F A2 SRR (Rx) o] Aol WA = Slv

3, AEE dEolr= 27l FANRFR, Rep)ol dFshs BEe RE FAHS volHE sk AR

AAldol M= dal weh Aol 2789 Al sfdshs

o
el

2ol B= Fal " o]
olal, HFE TS FFst G4l W ¥ s AWy o),

of A, FA15(330)E & 8o ZAlE ule} Fo], &3 T2 H(310)EHEEH H49 A (CH(1<k
<p)E 53 FAHE FAANTE oldz g txd Wete] MEY doH (S ;(i<j<t)E A}, MZH

1)
=4
ol B (S, ) E AAF(140) AF= o= vk, FAF(330)= Waate] X9k, 253 U)o FHAe] 1

Sl (orientation)ol 7Zalel, 2t AEL wlolElo] tlealt HAL AEHT. =, FAR(330)= WHaA ] 9
o 22 dlole]” Y

=
A, 2ok el Hael welol vz, 7 Y o
A}, AR (330 7 ] 5

i
it}
s
X,
=2
0

AR, 2153300 293 GAUD e HAES(P, (1<a<M, 1<b<M))ollA G20 W 2% FH(CVs 5)ll 3l
Fol= FHAPs ., Pso, P2, Pus, Paa, Pus, Pus, Pag, Pug, Pug, -+, Poy)s AETT. $£AF(330)= = 109
SN ket o] AEE H APy, Psa, Pus, Pus, Pia, Pus, Pug, Puz, Pus, Pig, -+, Pyy)ol A1E= dlolH

ofo] A, FAI(330)E WAL 91X9F, ZFu FFe] FAe] welo] 71 xste], E 119 Z=AlE npe} o
AEE dlolE(Ss )0l t83she A, S AMED dolH (S )7 74l W 2 Aol o] &x= JAS A=
Ag FA W x4V ) S At FAIF(330)E 259 A UD Y HAEP, (1<a=<M, 1=b=M))el
A A W EZ FA(CVe ol Gk B APy, Paa, Psa, Pus, Pus, Pia, Psa, Pss, Pss, Psz, Pss, Puog,
Pso, = Piy, Poy)S AEIT. FAR(330)= & 120 =AE uke} o], AE® HA(P,,, Psq, Psa, P,
Pis, Pia, Psa, Pss, Pss, Psz, Pss, Pio, Pso, = Piy, Psol BEH HolE (S )E F7 @93,

FARBNE 287 GFUDE FAEP,,) A4 FA FFE Y dolee] F4 Y Y A(F, 7}
A

)
(summing))& aste] FAHSE vlolHE 43t

V\_Q

2 AAeel glojA, FAR(380)E & 8ol EAE wheh go], xgu TRB(310)2HH B4e] AY(CH(
# = 9

=p)s Tl ATHE FA4A

o FARGNE MB2A A2, 2o Gl Fa9 gele] 7]
xsel, 7t AEY doleel hese FAL AEVL. F, FUTG0E WRLA A, 285 GY
QA9 RSel Zstol, 7 WEY dolEk F4 W EW Ae] ol §HE HAS AFUT. FAR(330)E
AEY A4 AP AEY dolEE FH FPFTH FUALG0E AEH FAFAA AT Dlcolum)e] F
A AAS AEHL, FAF Dol BASE JA WSk AENE QRS 448 AEAE AT 9
Ao BgE BEY dolEle] shae
A FW, FARG0)E MB2A] AN} 2e o] FA9 We] s)Eetel, & 9o EAH upsh gol
WEY HolBl (S, )0l tgshe B, ABY delE(S)7h $A W £ Aol olg¥E HAL AET)

AZEsty. FA5(330)E X 109 Z=AE vhel o] HEd “2@@3,1, P32, Piz, Pis, Pia, Pas, Pus, Pig,
Pis, Pig, =+, Pap)oll AEHE HolH(S)E 74 s, #AF(330)= & 134 ZA1E vie} o], HE4d
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ZAA (microprocessor), GPU(graphic processing unit) < ¥33it},

L 16% 2 e Al wet gAY SA9 AEE st HAAE Hole ZESAECT. k155

Zab, TREAA(130)E 259 dole 53 (120)2HE AFHE B = 2539 HolHE o|&sle] B &

QR BDE FArH(S1502). UcovwmﬁLqégﬂ]T( 0)ol] Tl=Zgol®ct, ulahA, &%Abxﬁ}
JER(110) 8 ol &3ste] t]x=Ed el -(150)°] tl=Fdold B R= A BDl #ddd (s 443 5 9

PN
o},
TRAAM130) = A AER(110)ZHE AFEs 993
AAFTHS1504) . wWabd, 2e9 dolE FE5R(120)= BAGY(SV)S °
A AAERTY TALE = 2559 d 3 E FAlste] BE Y BE 253 HolHE g5et.

Z2ZAA(130)= 253 Holg FEH(120)2EE AFHE =22 RE 283 HolgE o|&ste] oAy
WY AR, gAY £ 2 Pee urhis w27 2 Uee Esks Wy gu)E A3y

Audom, 2&3 AEe] FARFTOT 243 o=z FARFROC] FASAL, &% WE(F, $A
W oEE A NS @R ol R 4ut 09 FS, e 2 BA dRad
784 1

FoA 1o QoA Xe @R Fw AU, G AN 28 &%, L= £Fe ALE 55 (0oppler

shift frequency), fo= Z<3 "Wl F3(nain frequency)& WEFAT}

e deel APEe 289 AE(F, $41 W) $A0L B, BT AZE Fis) AEE S Ay,
84 18 B3 () ¥ PFow FAE S5 ¥ (Xeos0)o] AEH 4 9l
a9, 2e0 AE(F, FA e AR W 2g3 dlmAE(F, £ )9 FARFR)] Folat
W, ok 22w Ay
T84 2

Cota
Xcosdrt+tXcost,

i

T 2ol Qlo1A, O 2HT AS(F, FA WS ARV olFE Ak, 6 25% dANE(S, F4
=]

— s
Oy X =0 X Tox, =y, —XCcosh,
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X= (x1=x2)

a4 3] 1o} = A e w9 wE o), = oAFE Y

S, 2o AE(F, $4 W7 A2 PRODOR FARL, 289 o BAE(F, $4 W7 A3 RO
om AW, Thedt e WA} Qold 5 Uk

o4 3 W e 4 229 8L /PEE Relw, 3oR BgE 4 dnh &, o4 3 @ 494 48
3o S, et e Bk 2eld & ek
94 5

2749 MEIS] BS MR, x)7h AEFClok BB o) olge] £ARAZL Bast. oF £,
oM, %41 Wel A

< = 3
& 2] Setael Holan,

#2314 6

Cazy T o )y + (0 Tog)x, = (¥3+,)

Cogy tog)xg +(asy Taydx, = vy tyy)

X=(x1.x3)

S 6049 2719 e ozRE H 7z % 9.

o,
o
[N}
Y
==
o

W~

>
L
N
H
N

x ] FANEE S, £ 169 TAlE upe} o], 27 o]k 473t

%23 27 EAl(over-determined problem) 22 YeRd 4= 9t} 23 24 EAle =& )
H wo]lz EA wit g g™ #H (Pseudo inverse method), 71 A Al9W (weighted

least square method) ol 93] A&E 4 vt =, W9 SAWE, 2F F0vich Nl F4lwake] Wl x

B E3 MxNAHe] ebie] 259 o 9l

Al = 1565 FEetd, T=AA30)= #WE FRE o]kl A Wt #A4Y

(S1508). & AAfelo] SloA, 2 HHe gAY £ 4 o] g&ste B8y ~FEY 4 9 B

o A= F Holm g Tguch,

e, TRAN0E W AR(F, B SE)E ol gt taA) Sxol dgehs mEe] AdE
W GAsta, WE AR, daAel BH)E olgse] =Ze AdEYe] Mg RFORA, ® 170
AE v} o] dlgAlel S % el geets 249 AR, & =3 A9Ey JROSDE AT, =
7o) QloiA, X% 2 yHE aldAlel S 2 gEe vrhis Folu, 7= A UehE Fold

2 dmA, ZRAN30)E WE ARE, dgAe] $E)% olgse] & 18 EAE kg o] tlgAl
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Lo FFete =IEe 2¥EY JH4ODE FATH. ZEAAA300E HEH FR(F, ddAe] = Y
o] (s 5o, Aota)elA WY Auel sigets W

T gE dz2Ad, ZZAA30)E HE AR(S, WA £5)E o)gsly didAe s ddste =29
2HEAS YA, Y HR(F, gAY B E ol &sly =ZY ~dEY weks dAYgstogy =
17¢) =AE wpe} Zo] gAY £ F Wk digets Y AR, & EEe ~2F9EY JA0OSDHE FA
stk ZEAA(130)E WE AR(S, dfF &% 2 dF YPE ol &5t = 180 Z=A|E upe} go] Hge]
W (e E B0, Askat)elA u_qa AR et UEE HdEsta, dEd U da =Y ARREE
Rl

Aexos Z2AA(130)E didAe] 5 2 W sdste B 29EY 94 AP AAE ol
FuAA 59 ARE A3 dd A, ZRAM130)E A 2 2 W) sdste 22 AdE
H 9E YF L ZFd dSete g FAAA F9 G3(olst, 59 EEE ~FER JAdolgt S FA
g FE Utk tE d2A, ZRAA130)E A S5 B B ddete 25 ~HEH A4S Y5 ¢
72%°l U&ate @il FAAA £ BEe ~FEY JAS F4sta, £ =&Y ~9ER Jdd] b8st
v &5 ARG A& F9 v st B d$she =Y AAREE A4 & v

Al = 18 Fxshd, 289 A2E(100)2 A4E-(140)05 o 233t A4E(140)E 2239 doly I51
(1200914 E58 23 dolE(B RE 253 dHolg 3 =&y = 259 dolH)E A, w3, A%
F(140) = Z2AA(130) A HER 98 HJrE AFT 5= Q).

259 A2F(100) (15005 o 2Fett. 8951500 253 94 2 =&Y AREE 9.
2O AA el QlojA], EFHF(150)= H=EFHOIF(EAISA &8 B EBFY AIA(EAEA ¥85)E
23Eh. gaZgolRE ZEAA(130)A FAE B RE GABDS tiaZgolstt. wd, tAZyolR
(150)& Z2ZAMA (130004 F4dE =&y ~HER S gaddolsitt. 559 AuAE ZEA4(130)9
A PR =&Y ARREE FEeY

P H9

100: Zo3F A]E 1100 A&} S} 5

120: 259 doly 5 130: ZZAA

140 A &= 150: ©l=Fd ol 5

310: &9 ZTgEH 3200 FAIH-

3300 FAIH 340: Z2} dlolE HAF
Bl: B 2= <4 ROT: #Al9 Y
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x5
3/11
Ry, Ry,
Tx, Tx,
Txy (2 E EH) Tx, (2 S EH)
r A Y r A N
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x4d6

Rx1 , Rx2

TX1 TX2
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x97

RX1 RX2

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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=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| [Ssa| [S5.4] [Se.4| [S7.a] [Seia]| [Sed| [St0.d [S1.d ~ [Sp.s
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

EHI5
e
BRC Qi &4 $1502
'
RS $1504
'
R $1506
'
Sx M HA $1508
=2
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