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K cT, K cLT K cLT A
n=k-—=k-—, Tyu=k-—
k 2 2 ik 2 ik
T ZE 3 772 (Sampling period)S L} whE w713 BE FA(T=Tp/L)olth. RIF vl & L2 Az A 3

w2 Aeld 4 ek £ 1094 A A9 AgEE pr A8

I:k( k)p O}EH

——— = (kL+ m )T+ &6, (k,L,my,

rr
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84 7

X (t) = a(t — kLT — myu. T — 8y.) cos(wo (t — kLT — my T — &)

1=]
(quadrature demodulation) #4-& &34 &4 A& (in-phase) HolEl¢} A

walH).
i.(nT)

of

A A B (in-phase) A& o} Al A (quadrature) A&

R

£

4
X

4 8

i;(nT) = xy (nT) cos(wonT) | pr = a(nT — Ty (%)) cos(wo T3 (73))

F8k4 63} o] vehd 4 ek,

s B0 2 a4

FEsE 259 4 A= S (inphase) A 4159k A al(quadrature) 4 ’dii 2gg = d. F,
FR3E 2y A Az 47 cosI -sing wote] A9 3 FE (low pass filter)E AxE Fu Bx

A —Fv': (quadrature) d°]&7}

¥ (nDE YehH of

q;(nT) = —xy (nT) sin(wonT) |Lpr = —a(nT — Ty (1) ) sin((wo Ty (73.))

T AT Alse Ju AR ASE B4 S (analytic signal)®2 EE3MH
< (baseband) A& etar ghoh
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Siq = a(ﬁ( - Tik) exp(](q) - (Dq))

8p=¢_¢q (—ﬂ/qgsp <T[/Q)
A7 A oEl s .o A4 olel §,F BE e me] AAde dse ge 2T Eg qzn qa eee

Y4 o7t 247 sgH o2 AEsta, ZIAYY 5] [E = Gaussian 39 S YERY, A7
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Al olel 5,9 94 olel 5,71 27 #Ue BXB ARG AR, wastel o)@ s H5e] o
R opy S 129 2,
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8¢
a(8,) = exp(—?)
0

g £
g, A olee] Wi o, 94 olelel WE P @ AYY A% olele Wy Cx ol b 1339
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£ 119 R 128 FEstel 94 Ad g A% A9 Bl AR SAUIRE6D ) FaE AEH
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EHI0
Error based on p and g 0.2

1281
=
.2
3
o
3
j =
2 64
< -
s
o

324

16 -

2 4 6 8 10 12 14 16
p : time delay resolution
ZEHI1
360
%
(Q+1th bit in the fractional parts
= cos Dq
d LUT
’ First Q bits U ,
in the fractional parts > sin Oq
N |-
TN o

: First Q bits in the fractional parts
i

+ § : (Q+Dth bit in the fractional parts

o ¥
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Ex)
If Q =4 bits M = 2%,
d; = 101011.00110111

— address = 0011

d; = 101011.011(2}111

— address = 0111

ZIHSd 10-2020-0020183

/

N

360
0

add LUT
0000 | cos(@ 7 (0/16)) | sin(2 7 (0/16))
0001 | cosz(1/16)) | sin(2 7z (1/16))
0010 | cos(@x (2/16)) | sin(2 7 (2/16))
0011 | cos7(3/16) | sin(@ 7 (3/16))
S 0111 | cos@x(7/16) | sin@ x (7/16))
1111 | cos@ 7 (15/16)) | sin(2 7 (15/16))
cos2 7 (m/M)) sin(2 7 (m/M))
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Axtal [mm]

Axtal [mm]

Lateral [mm]

time delay resolution : 16
phase delay resolution : 16

(a)

Lateral [mm]

time delay resolution : 16
phase delay resolution : 128

(b)
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