’m Check for updates

Journal of KIIT. Vol. 23, No. 4, pp. 135-143, Apr. 30, 2025. pISSN 1598-8619, elSSN 2093-7571 135
http://dx.dot.org/10.14801/kiit.2025.23.4.135

G37] " oltke] 283 7= A 71 B4 9 AW A7
HMeEf s «' LA FoMex, e+

A Study on the Adaptive Guard Cell-based Target Detection
Technique for Airborne Surveillance Radar

Taehee Jeong*', So-Yeon Kim*), Hyesun Ju**, and Byunglae Cho*’

This work was supported by the Agency for Defense Development grant funded by the Korean government

O OoF
I 5

$3719 AT A % o 5 ALE A Al A%/ 54 B 9 4 A4
i F08 4L FAD GG dolths Tl Rl Wtk 43 A4S 9 AF 2 Ay o
e P M P P
Aol AYOE Qs AAR S A Hoh 2 2719 EH) thlHE A7) v (Selbmasking) E3E s
of AL YAsA R wHol WADT ok A 0 g 43 Ao Az 42D £ Uk B =
BolAE 712 £ 94 /M BHS F8) ) U Ase) g H3HOE = A AFE A
gsh 29y Jh A Je] B2 BX 78S aTHYon, AT A%E §3 OUF NF AAE B
52 BASHE 7WS AASET MBS B9 A4 doith AxY BN A A5He WFHAT

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.
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Fig. 1. Target detection technique using fixed guard cells
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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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Fig. 11. Results of target detection using adaptive guard

cells (enlarged image of target T2-T4)

Jte M2 0|83 M okste 7Y X2l

z= o

EUR-1 =S|
3718 dojgoA Fox ¢
< S AN 2 s o
225 71He ATshdth
7IHE A5y 7ts A 7Rk
e

o
ot
ro
>

1
Mo o

Qlr

25 7 WA

23]
a2
o
N
SN
E

2
2 ol
HU = l’m B

e oo @ O ¢ 10 2L x oox o

7] Arle] ®3 o] 23}hE A
A2 Ak o

sto] TheFst 3719 28
Atk o= 3 mE ®F
A% g s
F719A #ojthe]
T 5ol g8d &

e 2t £ (o

o
t:oy
k™
)

¥ mx



142 7194 deolte] A8 7= A 7 24 24 7)Y

ANde ol AA doltt AzEl f40M 284
S = dSsithe HolA B a7 vl ¢
T £ ?i?«l ooE Ze Ao 2y Al
Q 7ol AlF- vetrE el H2 87} o] Foi]
A ekt HoA & A7 AE e 9
o 8% EX Oﬂ uE Sy HAH3E 8] 9
HE ffste] vs B2 A4F HolH
24l o

7} 83ty HHE JPAPo] HRsteg FHA
3e 9% ATE B =29 $F 2 Ik
References

[11 T. Jeong, S. Park, J. W. Kim, and J. W. Yu,
"Robust CFAR Detector With Ordered Statistic of
Sub-Reference Cells in Multiple Target Situations",
IEEE Access, Vol. 10, pp. 42750-42761, Apr.
2022. https://doi.org/10.1109/ACCESS.2022.3168707.

[2] W. Zhou, J. Xie, K. Xi, and Y. Du, "Modified
cell averaging CFAR detector based on Grubbs
criterion in non-homogeneous background", IET
Radar, Sonar Navigat, Vol. 13, No. 1, pp.
104-112, Jan. 2019. https://doi.org/10.1049/iet-rsn.
2018.5160.

[3] M. A. Richards, "Fundamentals of Radar Signal
Processing”", 1st ed. New York, NY, USA:
McGraw-Hill, 2005.

[4] A. Moustafa, F. M. Ahmed, K. H. Moustafa, and
Y. Halwagy, "A new CFAR processor based on
guard cells information", 2012 IEEE Radar
Conference, Atlanta, GA, USA, pp. 133-137, May
2012. https://doi.org/10.1109/RADAR.2012.6212125.

[5] F. E. Nathanson and J. P. Reilly, "Frequency
Agility for Radar Target Detection and Tracking",
APL Technical Digest, Aug. 1970.

[6] M. L Skolnik, "Introduction to Radar Systems",
3rd ed. New York, NY, USA: McGraw-Hill,
2001.

[7] Defense Acquisition Program Administration Press
Release, https://www.dapa.go.kr/dapa/na/ntt/selectNtt
Info.do?bbsld=326&nttSn=40740. [accessed: Jul. 11,
2024]

AT

[8]

T. Jeong, W. Lee, S. Park, D. Kwon, and B.
Cho, "A Study on the Land and Island Target
Rejection  Method  for
Surveillance Radar", Journal of KIIT, Vol. 22, No.
10, pp. 97-104, Oct. 2024. http://doi.org/10.14801/
jkiit.2024.22.10.97.

Google Farth Pro V7.3.3.7786. (Date of Original
Imagery: Dec. 14, 2015), Image Copyright: 2021
CNES/Airbus, 2021 TerraMetrics, Data Copyright:
SIO, NOAA, US. Navy, NGA, GEBCO,
MaxarTechnol,, Westminster, CO, USA, 2021.
https://www.google.com/intl/ko/earth/about/

Airborne  Maritime



Journal of KIIT. Vol. 23, No. 4, pp. 135-143, Apr. 30, 2025. pISSN 1598-8619, elSSN 2093-7571 143

2006 1€ ~ 84 . 2 ATL AAdATY

NAAT g
SN FA ok . Foltk Az A, Gatd et

X Ef 3| (Taehee Jeong)
2009 249 . f&%hd]fihﬂ
1=}
B,

[}
. 4 xdx}xdﬂ TSt IH(E A A
i 20243 29 : = HE|ed
‘V A7 A8 (F S A
. 2011 1€ ~ 84 -
TR TA AYATH
AR : otk ATAg, F4 A, dolth A2H

2 A 94 (So-Yeon Kim)
2012 29 . AEdstw

1 B 4
20151 9€ ~ A -
T TL HYATY
ARk : Foith WxA e,

glojt} Al 2E)
ZF 5| M (Hyesun Ju)
2010 2¢ : HAost
A7) 88 2 (F 8
20134 29 ;. RSty
AAA7) 58 aHF- 8 AR
20159 2€ : FAkjsta

AR AT AT FIIA

FE)

20171 2¢ ~ AA IS ATA APAT

BAFOF - AESA #lolth, dlojtt AzAj], dolth
AE%7t

= & 2§ (Byunglae Cho)

1999 2€ : AEHSw
A 7] 8- (F A
2001 2¢€ - XgEHUEga

AR 3
20054 2¢ ;X

AR 33K
2005 3¥ ~ 2006
g AR E @7

off

-L?_h
F oS

_|>:

o0t
o1
;L_l‘
o
£l

i

ofd
1ok
=

S~
=

r
—_
e



	항공기 탑재 레이다의 적응형 가드 셀 기반 표적 탐지 기법 연구
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 표적 탐지 기법
	Ⅲ. 비행시험을 통한 제안 기법의 유효성 검증
	Ⅳ. 결론 및 향후 과제
	References


