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Abstract

In this paper, the velocity based hybrid doppler processing method is proposed to increase SIR. The proposed
method uses two filters, MTI and FIR, for each velocity interval. The proposed algorithm uses a velocity boundary
and two parameters are specified by Monte Carlo simulation that determine this value. The first is the ambiguity
velocity which has a linear relationship with the velocity boundary. The second is the standard deviation of the FIR
filter, and we investigate that it is logarithmic with the velocity boundary. Since the detection probability increases as
the SIR increases, the detection performance improves as the SIR increases. Finally, the proposed algorithm was

verified through simulation.

Keywords

detection, doppler processing, moving target indicator, finite impulse response filter, radar signal processing

* 2Lt A glojth-AALA 7| EAEH - Received: Oct. 12, 2022, Revised: Dec. 07, 2022, Accepted: Dec. 10, 2022
- ORCID'": http://orcid.org/0000-0002-2014-3071 » Corresponding Author: Byung-Lae Cho

- ORCID*: http://orcid.org/0000-0002-4216-1713 Agency for Defense Development, Yuseong P.O.Box 35, Daeleon, 34186,
- ORCID®: http://orcid.org/0000-0002-7385-4141 Korea

- ORCID": http://orcid.org/0000-0002-7877-1521 Tel.: +82-42-821-2073, Email: chobl@add.re kr

w I TA dolt-AA TS AlE (@A A A
- ORCID: http://orcid.org/0000-0002-9160-3362


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2023.21.2.123&domain=http://ki-it.com/&uri_scheme=http:&cm_version=v1.5

124

=2 AEE gt #AdT Fe AT £=

Loz
ZA8)
o wet 2. o
ol A&22E 9 Al
ARSIES: SIR(Slgnal to Interference Ratio)=

e Hojzalthn). weiA A4
Bl AAsHY SIRE =0|7] 97 daglEso] )
e tj3EA 02 MTI(Moving Target Indecator),

FIR(Finite Impulse Response)s©] AT}
MTI= o]@@} l:,_ P AlF 7 -}o]% T8k

OM[ 4. 2o e méw SEERRE:
HA5E AAHOE FANAN FARE 4
e 2 5 Ak vl At

re] = T
FIRS ¢g82 §H9 F33t AgZ2agoe=z 4
HOH5) £ =394 AHES FIRS AlSE 24T
, 2dyE FEHe FEA dEE FHasle)
TE AHEBHATHe). SEE Y A &
FHAE A AEFHHE AASH] A
1 Ze aAd 9HE A4 & 4+ Atk &, FIR

3}

¢ A% wANBY

of 2= ZeAA Hol EHATE H=AT=

Aol .

2H A SHEE At BAdeE
FIM dTsel k. FFEoltelA  STAP
(Spatio-Temporal Adaptive Processing)= 7|RtC.2 3E
4 AR SAR diedn o R
STAP &ae]&& AHgstd FeE e Fgd 71

A O]‘ﬂ AZE AT F e EATh =T, 5
Feolttol A SdE FEA FES FAS, 1
& 29| Whitening filtlerg Al4tste] 4 BAE5<

=9 A771 ATl

TEY AYe goltt AN ERE E5Y &
TE Ak Aol %1 A Al 2744 o]
Y gaglEe s At As stolEy
T =29 A FEU. o}O]HﬁlC T&
APle SuEE 2¢ 50 wet 3] 2e

7

b stolBEE =& Az 7Y

) TG, T, & v G5
o
=

[o
)
0?~
>
my

M o
[
b
2 e
&

o
L

N

>

o=

ofi

ko

ol

ol

[ ®

k=)
T
>

BN

f o o
s
3o

Sl
Lo

E g Z M
B E fe g
AP e
o [yt
rd o
Xl
2y
e
o
o
_4 0_s_4
=2
=
_O,d
_&
_>.:

I, 2 o4

2.1 MTI

MTIE o] 5E4<S

g23517] st 1S4 H
E AAS=Y F2 AMHEEY Cancellergt 1 E £
™ o9} o] AT 4 T3]

o, w344 )
A, V)& F5EY
% olt}. 7] AP
g 271402 00] H
aeRw 29 19 2. d
W 24 ZelEE AAsE B42 FiT



Journal of KIIT. Vol. 21, No. 2, pp. 123-129, Feb, 28, 2023. pISSN 1598-8619, eISSN 2093-7571 125

Frequency Response of 1-tap MTI
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Fig. 1. Frequency response of 1-tap MTI
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Table 2. Averaging increase rate of SIR of the proposed
algorithm compared to MTI and FIR
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