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Abstract

Electronic attack systems against radar use wideband high power noise jamming to neutralize enemy radar or false
target signals to improve survivability and operability of friendly combat system. To improve the deception
performance in the radar jamming system, it is necessary to estimate the scan period of the radar as well as
analyzing the basic parameters. This paper presents the method of estimating the scan period of search radar using
Kalman Filter based on the basic parameters such as frequency, pulse width, pulse repetition interval, pulse amplitude
and time of arrival of search radar. This paper presents the method of generating the deception signal based on

estimated scan period, and test results using HILS are presented to show the performance of the proposed method.

Keywords
deception, radar, scan period, Kalman filter

* B 2B (F) T AR AR (24 A = - Received: Oct. 15, 2020, Revised: Nov. 12, 2020, Accepted: Nov. 15, 2020
- ORCID: http://orcid.org/0000-0003-4944-6364 + Corresponding Author: Jungran Lee

w0 GESLA| 285 Al A ATE] Communication'EW Center, Hanwha Systems Co., Ltd, Korea,
- ORCID": htp://orcid.org/0000-0002-3924-9407 Tel.: +82-31-8091-7710, Email: jrlee@hanwha.com

- ORCID?: http://orcid.org/0000-0002-2492-0579
- ORCID®: http://orcid.org/0000-0002-2133-5876


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2020.18.11.9&domain=http://ki-it.com/&uri_scheme=http:&cm_version=v1.5

10 =4 gojt 27 F7] 4 2 7% A A4 7Y

.M 2

AAold A ~HAEHS FAHORE &
ke Ae grlei, AAdAAE FE Av A5
£ &4 9 2H3= ES(Electronic warfare Support),
A7 FAE 517] ¢ EA(Electronic Attack)$} Z =}
Z Wo]E 9]¢ EP(Electronic Protection) 5 o2
HH 1]

g ReR=d Eﬂol‘:}h ZUr SR8k EA oA

HIARE Aot Al
49 7%?4/%6&/# %—«l %‘l ARE 353
APAERRE /AR /ZUE 20 5 v o
gHoz A4S 23]

dojtk A B 71wk A9 golth A2l 2}
A8 59 9 as4s FEsAE FHY A
24 34 71eolth. WA O R Radar AW A9
dojtt Abgste Faa g 1ey T A
S5 UEgoEyn geoltd Jlss FEHIAIIA
U 59 24 A5E $ETHOEN ok FIIAA
of AEAN 9 2H 284S EolA Aoi4]. 17
U 7129 159 FAZE AKHo R $E3e
2% doltrt g FaE AHgEA FAY A
H7E A3 B4 WY ASE FAsHE WL
2 AW &t FaEE 9ol Aok

&9 24 435 WEo e Hole DRIM
(Digital Radio Frequency Memory)S 83t #z]7]
B 9 &5 7|9kl fisEA ol 743]7]‘3%

DRFMe] A4 A5 AANTHE ZAshe B
2l RGPO/I(Range Gate Pull OffIn) *H4]& 2 -83}m,
&% 7|0 Fu4 HolE ]88 VGPO/(Velocity
Gate Pull Offln) WS AL3oHs5]. o] Az

g &5 7Nk A etk QU BAska
2 sHe BAS Ao wetRm gle AHdlA
7hsetH, #ojtke] ookt BA oA FA
718k A5 5 ] ofdrke @] AU

o] Hetelr] fa £ =aolAe B4 ot
o] 23T A T AAolA FY T2& YA
7] {3l doltte] PDW(Pulse Descriptor Word) 49
3 HEe] B4 Fojrt 270 F7|E FA8kA, o
270 F710l 5718 B §9 %4 A3 Yol
7Fed 78 ke ARt

I7 18 B =Rl A AR BE
Solt}, ¥ EROIAE BT Bed T2E AR
R HéH M% %@L ES 2 FA

e Sl BoY T AskE W3] Qo=
DRFMol| 45+ ADC(Analog to Digital Converter)
1} DAC(Digital to Analog Converter) 52| A5 A2

o8 Fu HZF AoEe A Besty] s
DRFM WHol Fui A5t Har g F7i2
A%L].odrjr
DRFM2 tjofgt #ojoh As 2 Wz AsE
@ﬂol A & 9o, 2lsel deols A3}
A ZRA 2 7}%%7@% AA geFs geje A
a7t 9] 59 24 BAE weol E g ¢l

THTIS].

B =AM Abete doltky] &9 4 A4
7L A otk PDW % 2AWFT|E EA 5k
glo|tke] HoJAlE Yo 39 FHo] e AL
E AT F UAEF 7T A5 FA ARES ©
ojtke] 27 F7]o F71sket] Al BAF FAb
gk 59 4 JSE “3/\]715} 71RAA 3F
% DRFMZ ot AsE F3/E48A TOA
(Time Of Arival), F3l<¢, B2% HX A7]E A
A SW2 A3t



Journal of KIIT. Vol. 18, No. 11, pp. 9-16, Nov. 30, 2020. pISSN 1598-8619, elSSN 2093-7571 11

RX Antenna DRFM TX Antenna
f
Down U
|, | o anc 1| p— | o pac | P Power Amp
Converter Converter :
Broadband t Broadband
Down Converter PLL T f PLL T Up Converter
1 ¥ ¥
o qu&lr:l_ DSP
scillation t
Flash M
Meamory emeny PHY
4
|
Analysis and False Target Generating
System SW Deception Algorithm
* Radar Pulse Data Analysis
(From DRFM) T LL, Scan Pattern Analysis
= TOA (Kalman Filter)
= Frequency
- Pulse. width l
- Amplnu_d.e:l e..w.' Deception Generation
(for FTG)
= Pulse gen, time
| = Frequency
= Pulse Width
= Transfer False Target Data - Amplitude
(To DRFM) = TX time
J8 1 7|HHA 28X

Fig. 1. Block diagram of deception system
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Table 1. M&S parameter

Parameter Value

Radar scan pattemn Circular scan

Radar ant horizontal beam width | 4.0°

Radar ant side lobe level Below -21dB

Radar scan period Approx. 24R/Min.

M&S sampling time 10ms
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Fig. 2. Results of M&S - radar beam pattern
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Samp”ng Filter TOA eITOr(USQC)
time | window Raw meas. Filtered meas
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1 5 2459 | 11.000 | 1.757 | 9.000
0.1 10 2064 | 8500 | 1.097 | 5.300
0.01 100 1720 | 9560 | 0499 | 2090
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