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PRF Selection Algorithm to Avoid Clutter Doppler Spread
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Abstract

This paper proposes a wave operation algorithm to avoid clutter Doppler spread from surface clutter when the radar tracks low-ele-
vation targets using a pulse train (PT) waveform. The proposed algorithm is a pulse repetition frequency (PRF) selection method to
choose an appropriate PRF on which the 'target is not in clutter Doppler spread’ from a PRF set. Generally, clutter Doppler spread
occurs at a close range. As a result, Doppler spread folding occurs in high-PRF (HPRF) but not in medium-PRF (MPRF). Given this
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phenomenon, the selection method is different for the proposed algorithm, in which the PRF is selected from the HPRF and MPREF.

This paper presents the results of a real tracking test on civil aviation and describes how the algorithm chooses a proper waveform

to avoid clutter.
Key words: PRF Selection, Clutter Doppler Spread, Chebyshev Window, Surface Clutter

I.M 2 2 A F shdolth A SEE ] o] AAH %
Ao gAgES Holwe|BR, o2)d Z{Hd o5t
glojth7t Azt w45 el W AR A, Al = ThFe WetEol A Uk dRHA o R Abgshe=
4 e T JFS Folk AL dolt AAY F WEES FS AW AL, dolth LIk A, A% £
T APE FYHFATLY A7) AR FAY,
Steba] 28 2] Adg o] thA Al 19 (Land Radar System 1 Team, Hanwha Systems)
#1318 F 4~ (Agency for Defense Development)
- Manuscript received August 1, 2024 ; Revised August 7, 2024 ; Accepted October 28, 2024. (ID No. 20240801-076)
- Corresponding Author: Chan-Ho Lee (e-mail: cksgh9103@hanwha.com)
(© Copyright The Korean Institute of Electromagnetic Engineering and Science. This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial 31

License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 36, no. 1, January. 2025.

/\1-11] r/}j}x} j}ﬁﬂ A}_Q_ Eo] oh;].[l]

T2 ol WA 0 3ol ofH & FE o] S
7F 288 EZ8 Gttt FH 9 AS A7 T
5 & 54 AgdllMe BE =&Y g 24 A
SHT £2 999 Fao] vyeidth & =2dAE o
gl 7k el o EEYE BHY olE <l
RV(range-velocity) map “doll HAsl= w] gejo] A&
'2HH =& Lo r yrste] Medith

I9 12 298 258 2 & ootk 27171 &
A% 2887 AT A FHEH 25y Sto] BT
T AL, FFH0] o]l A5k AF BA Aol Aa
gtk ol 22 =58 ke A ARl 29
Elo] Al A7]8F 917l gk F 7HA dgle] A H .
A A A2 A FEE Y FA A B2 A
o9 A7] "t & Aotk 01%75101 A7 22E 9
FA ANsE 7 HAng 2Y3 9
228 AL 3717 dAEHA %2 73

Eoa,
I
T

-

_4

o
:

=2
>

2] (pulse-Doppler processing) /\]
gk Ao =719 Wt 23S
golatr] 9l AN SYE A3, A
ZelEl A% 27} Chebyshev window
22345 19 20 verfiglch 19 2

A ASE, A5 I3, 12
(A A 2718 Atstete]

(e o

poL :|o£‘u‘

4]“1)1'
S 1o X ro o a3 p

ot
iAH
ox

1 oX, rl[‘ ﬂllﬂl lo
foli

mm =
o
a

I
B

9

>
oo

Range

0
Velocity

=28 gk el E4

T8 1. RV map A ZE
e £4 A%
Fig. 1. RV map of clutter Doppler spread and target on CDS.
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Fig. 2. Normalized magnitude of signal (black), absolute
value of signal (blue), ideal clutter signal (red)
in frequency domain.
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Fig. 3. RV map of clutter Doppler spread and outgoing
target. (a) before CDS, (b)on CDS, (c)after CDS,
(d), (b) when changing PRF of waveform.
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[ll. Prediction of Folded Range on Every Waveform
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on each waveform.
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Table 1. Civil aircraft tracking information and clutter Doppler spread count.
Az (d El (d Range (ki Height (km CcDs/
Count (deg) (deg) ange (km) eight (km) Avg vel. A1 beam
Start End Start End Start End Start End (ms) count
1 205.0 2255 39.8 0.37 37.6 165.6 24.1 1.07 723.1 (4/352)
2 225.0 2249 2.25 3.03 194.8 161.2 7.65 8.52 —149.5 (0/4406)
3 157.4 164.4 3.65 2.58 130.5 181.0 831 8.14 166.1 (0/278)
4 151.3 159.9 0.21 —0.14 305.7 3195 8.54 8.11 64.8 (29/202)
5 1773 181.8 0.73 0.48 3413 386.1 434 322 199.9 (5/133)
6 230.1 2242 —0.03 0.20 339.4 370.2 124 12.1 150.3 (17/209)
7 171.2 1724 —0.04 —0.34 219.2 2224 3.71 2.65 104.3 (7/31)
8 188.6 187.0 —0.49 0.13 1814 165.2 1.13 2.61 —132.5 (121127)
9 151.3 159.9 0.21 —0.15 305.8 3195 8.54 7.30 61.1 (12/85)
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