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ABSTRACT

It is necessary to estimate the Doppler spectrum for each range cell for the extraction of useful
information from the return echoes in radar systems used for the remote sending purpose.
However, The conventional spectrum estimation method, FFT(Fast Fourier Transform), called the
Doppler filter bank, causes the frequency resolution problem if the dwell time is relatively short.
This short acquisition time also spreads the side lobe levels of return echoes further, resulting in
difficulties for the discrimination of weak target signals included in relatively strong target
echoes. Therefore, in this paper, the efficient Doppler spectrum estimation methods are compared
and investigated through the parameter spectrum estimation in the time domain to overcome
these problems.
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AR spectrum estimation

: : ) : )
025 03 035 04 045 05
X80 (KHz)

L L L L
0O 005 01 015 02

19 5. 20dB A #Exto]= ;E
HhAl =Z AT thdk A

—(l‘l

e S
o 1o
) i
=1
il

Eigenvector estimation
T T

) ) ) : :
025 03 035 04 045 05
X80 (KHz)

L L L L
0O 005 01 015 02

1% 6. 20dB AYAtolE 2t F MY BExEE
HHAL EEF 2 Al S0 theh eigenvector A X

v. 2 2

glojtt Al 2ol A

well time ©] Fo]E&

QEELVe] HEFo tigh
= A% 71E€Y FFT Al
$t ~HEH FAHL J8F A AAS G
A @ =Z side lobe level &4to 2 13}
350l dAs vwd 5 ok 19
S He AME AR A EFH
|t} eigenvector FH7|H-& AR&3tH V&
9] Doppler filter bank W2lol| H|st] Fojd o
2 284 9 e HAes Hola Us& Q’O]Q
T Atk 2HY o EXEEY I A =
f‘ﬂ /}JEH}HOH/H E.J_‘_EO ]i]_/‘]' ]E-;da:} X]'O]7]'

(oW

<
o M
)

v 2 Lo
0{1

>

[>

o

o

>

ol
ity
(]

F

20dB A= 7kA] A Aoluh= 79 eigenvector
WS HEstoor A8s FRE FEE F 3
== & F UTh eigenvector WAL AR ~HE
85 FAYAe AeERT d4beFe] tha 27}2
T 9}13‘4' AAR FAse 2H9EHY EAS
aHste] B o AsHES Aol 27 =& 371

=R MaA we A5E A HBE 1 9
Ao FMEE A4 gk 53 AsAE
bEslojel ol U AMED o] ke
b ke Azd FEe 2 Aot 94

o},

82 2 o
r>~

rr

[
&

2 #Holt AxHeA 1 olF &
A5 AY = <HH U2 dwell time ©]
1A dlelHE 53 & e AlZtel AlgH
Ay == HE 27 A JEhveE 5EE
o A3 £ 9 #AE HAE 71EY
HOygs ¥ < 5% Wao] ¢
Aes Ui, =3 X ES9 HIAIS A
ZFol7y A Y= HS

~HEY 2L 2

s Adxs 71U 5 e ot

il

(o3
SR o =)

[1] S. L. Marple, Jr.,, "A new autoregressive
spectrum analysis algorithm", IEEE Trans.
Acoust. Speech Signal Process., vol.
ASSP-28, pp. 441-454, August, 1980.

[2] H. Sakai, '"Statistical properties of AR
spectral analysis", IEEE Trans. Acoust.
Speech Signal Process., vol.

ASSP-27, pp. 402-409, August, 1979.

[3] M. Morf et al, "Efficient soluition of
covariance equations for linear prediction",
IEEE  Trans. Acoust. Speech Signal
Process., vol. ASSP-25, pp. 429-433,
October, 1977.

[4] C. L. Nikias and P. D. Scott, "The

least-squares  algorithm for
spectral estimation of processes of short
data length", IEEE Trans. Geosci. Remote
Sensing, vol. GE-21, pp. 180-190, April
1983.

[5] D. H. Johnson, "The application of spectral
estimation methods to bearing estimation
problems", Proc. IEEE, vol. 70, pp.
1018-1028, September 1982.

[6] D. H. Johnson and S. R. DeGraaf,
"Improving the resolution of bearing in
passive sonar arrays by eigenvalue
analysis", IEEE Trans. Acoust. Speech
Signal Process., vol. ASSP-30, pp.
638-647, August 1982

[7] P. Mahapatra, Aviation weather surveillance
systems, The Instituition of Electrical
Engineers and The American Institute of
Aeronautics and Astronautics, 1999.

[8] M. 1. Skolnik, Introduction to
systems, McGraw-Hill, 2001.

covariance

radar

— 608 —



