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Abstract

Airborne surveillance radars play a very important role in ground/sea target detection and situational awareness by
providing users with information on ground and sea targets. Airborne surveillance radars must detect various sized
ground and sea targets for situational awareness according to a given mission. Conventional fixed guard cell-based
target detection technique has a disadvantage in that they cannot detect targets larger than the guard cells due to the
self-masking effect caused by the fixed guard cell settings. This can result in the failure of situational awareness on
the ground and sea. In this paper, we study an adaptive guard cell-based target detection technique that adaptively
selects the number of guard cells according to the input signal to overcome the shortcomings of the conventional
target detection technique. Through the results of this study, a technique for detecting targets of various sizes was
designed, and its applicability was demonstrated in a real radar system environment through flight tests.

Keywords
airborne surveillance radar, adaptive guard cell, target detection

* TS ATL 371EATY 45 AR * Received: Jan. 23, 2025, Revised: Feb. 17, 2025, Accepted: Feb. 20, 2025
- ORCID": https://orcid.org/0000-0002-6427-8410 + Corresponding Author: Tachee Jeong

- ORCID?: https://orcid.org/0000-0003-2424-0095 3rd R&D Institute - 4th Directorate, Agency for Defense Development

- ORCID?: https://orcid.org/0000-0002-9160-3362 (ADD), Dagjeon 34186, Republic of Korea

w Zbylstd L4 37)EATY 1A AS Tel.: +82-42-821-2363, Email: jeongtachee@gmail.com

- ORCID: https://orcid.org/0009-0006-5630-7716


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2025.23.4.135&domain=https://ki-it.com/&uri_scheme=http:&cm_version=v1.5

136 27184 deoltte] AL ste A s 57 ¥R )
.M Z2

2 gojgz dAH
A-EAte Al Zﬂ*o}‘ﬂ

AR B A R AR 94 5ol e

=X

golgs 2
A FA ARE

5|

2HE WA skl
LPRF(Low Pulse Repetition Frequency)E Zt= 33

& F2 A4asl, B9 B4 $8E Fol7] 99
A1 NCI(Non Coherent Integration) 7|'H< F2 A&
STH3]H6).

FE7IEA doltke Folx il weh 4%
AL slal A% 0 algel B 2710 BAS
< Aok s, ®As A SsiAl

CA-CFAR(Cell Averaging-Constant False Alarm Rate)
A WRle FE A3 7]1E9 CA-CFAR B
s ARsHd te Ao At 14", 1Y
7te A 7)o 24 g4 71e AR, ol2d
IAE Tte Ao dAom Qe AAHH vte A
Hp & F7]¢ daiAs A7
(Self-masking) &= Qlste] FA& BASHA] X3}
= o) Hl}\gé‘]-]:]-[ ].

A% 9 sgel 2717t hep
m 7]&e] CA-CFAR A e AHgoz I
77 2 BAEe YA Ao, dolue
AHEAA LR 2A S B AHE AFsHA
xot, ol A 9 e A% Al 2XE A

£ 71 A 4F d¥= AEE
E A3 Fgog 7].1: /Hloﬂ X3tE AHE o

£30] v}

£750] 242

i

$I3) CA-CFAR ax] B 98 459w
HgHo2 e A9 AFE Haske Y 7}
S 4 e B3 YA 78S AYSL, B =
A4 ALY I )& e BHEL B
she 718el REA) ol MAAEE S A3

B
714 3
B =RlA xﬂoPo}t— A Az e} 25
2 7te Ao AeE Addsks A8 7t= A
HM EZ# HA 71‘%}011 rH g gugs}z, g A

jlo_ﬂﬁ

o orlr

01]/\1 Zﬂ?_l—?l— A9y 7le A 7]@_}4 %A B
FEAE ASsGT VA=
At

N

]

Lo

T
¥
=
=

l

ol
-

143 7hE A2 o

g 13 2

43 7)EY 24 7 1

Left reference cells, REF,, g Right reference cells, REFp, %

[OTTTTTT T T T T T T M T T T T T T TTITTTT1]
\ /\f\ J
Y Y
s, = Z 22 Guard cells Sp = Z Ix12

(Fixed value)
i€EREFy, i€EREFg

T = a(S, + Sg)
Il cur [[] suard cells [[] Reference cells
9% 1. Y JlE M2 olgE BN BA JlY

Fig. 1. Target detection technique using fixed guard cells
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Table 1. Parameters of the experimental radar

Parameter Value
Frequency band X-band
PRF LPRF (< 400Hz)
Data collection date April 2023
Position of radar On the aircraft in the
East Sea
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Uljin
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Fig. 5. Position of the FTB and antenna beam steering
area
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Table 2. Simulated target information according to ship
length

Target number Types of ships Length [m]
T Small fishing boat 15.14
T2 Large fishing boat 3452
Aircraft carrier
T3 (United States Ship 342
Enterprise)
Floating Liquefied
T4 Natural Gas platform 488
(Prelude FLNG)
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