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Simulation analysis of typical signal’s processing methods of Aegis radar
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Abstract: As the typical signal of Aegis radar, the intra—pulse multi—carrier frequency signal has
awesome advantages of anti—interception and anti—jamming. However, its signal processing method is
unclear. Taking the intra—pulse four—carrier frequency signal as an example, its signal characteristics
and processing methods are studied. Based on the principle of optimal detection probability, the possible
processing methods are proposed, and the processing framework and process are given. Especially for the
case of aiming interference, the interference detection algorithm is employed to eliminate the interfered
sub pulses. The detection performance of the two processing methods in different scenarios is compared
through signal level simulation. The conclusion provides a reference for the processing and application
of intra—pulse multi—carrier frequency signal.
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Fig.1 Time—frequency analysis of four—carrier frequency signal
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Fig.5 CFAR detection results under two processing methods
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Fig.6 Detection curves under two processing methods

6 P ab a7 2N Ak h £k

AT EEE RO LA, RE 5 AT A 50T TBR R 402
HIEMFRZ R R WA, HIERELE AN R R 0.65 £ 14
BRI d5 v IE AR SR ELIE B R 20T 1, I LA T BR 22 0 4 i B fi
1£0.65 &2 A BT .

4 g

RSO X A BRI 2 B S R, B TR AR R R
HEDRIGT TP, 48 T P A A BE R Ab BT 50, BESE TR
(7] 14 4k 275 2R AR I P BE S U RE Ay, oy S g X
o, KRBTy, MRS 2 A 04 1E e A 45 R 5
B 32 140 B 1 bk b s R AT 2ROBUR I 9 Ak B D A L A R
RGN ] DA 3k — 2 1 v 0 I o XA BE 0 o B SOX ik 2
BB 5 W9 40 37 1 R R 76 W 25 34T T IR A2 B, i
ERE RSN 0 7 SR VIR - SN A0 71 I o 5 I U TR
G ROt T EOR S, O TR B R Gk N 2 U

L0 oy
[:IV/ Va G/ ) i\
¥ ! AN
09} ? ! \ ]
i o] AN
08t / ]
g | / 1
Eorl j B
0.7 Hi ; W A
£ i /0 \\\,‘\
3 s / \\h
0.6F ! ]
ol —0--JSR=0 dB
/ —%--JSR=4 dB
/
0.5 , [> - JSR=8 dB
o--O-. /
-9 —B--JSR=12 dB
04 . . . . , .
02 03 04 05 06 07 08 09

threshold coefficient

Fig.7 The relationship between interference discrimination

coefficient A and discrimination accuracy

(AN es il IR ES s e PR HINRTESISPSEN

S BEAT 05 HL . 752 N 5 S B AOLAE o 07 8 ) R R £ 5 SR I T AR

S k-
[1]

HUA R,QIU C. Research on jamming efficiency and measures against mono—pulse radar[C]// 2015 IEEE Advanced Information

Technology,Electronic and Automation Control Conference(IAEAC). Chongqing,China:IEEE, 2015:883-886.

[2]

XU T INRNIL 2255, 5 . R T HRAL T35 5 B 5 05 B4 W 1], 75 15 5 %1, 2020,40(3):6-10. (LIU Dongqing,SUN

Chengang, JIANG Lei, et al. Modeling and simulation analysis of jamming signal of electronic warfare jammer[]J]. Radar and

Countermeasures, 2020,40(3):6-10.)



234 Az EFEEBFEEFER 55 20 %
[3] AP E3E. A bkebdl s S o kP mivER TR, DU I T 244, 2012,33(12):18-20. (HU Zhongze,CAO Fei. The

anti—sighting jamming performance of monopulse radar seeker[J]. Acta Sichuan Armory Engineering, 2012,33(12):18-20.)

[4] IQBAL Y,JAWAD M. An effective coherent noise jamming method for deception of wideband LFM radars[C]// 17th International
Bhurban Conference on Applied Sciences and Technology(IBCAST). Pakistan:[s.n.], 2020:622-626.

[5] TUY C,ZHAO H C,ZHOU X G. Performance analysis of anti—aiming noise AM jamming for pseudo-random code phase
modulation and PAM combined fuze[C]// 2007 International Symposium on Microwave, Antenna, Propagation and EMC
Technologies for Wireless Communications. Shanghai,China:[s.n.], 2007:1171-1174.

[6] GARNAEV A,TRAPPE W,HOU Y T,et al. Spectrum attacks aimed at minimizing spectrum opportunities[C]// 2017 1EEE
International Conference on Acoustics,Speech and Signal Processing(ICASSP). New Orleans,Louisiana, USA:IEEE, 2017:2092—
2096.

[7] MA X,YANG X,JIN X,et al. A digital coherent frequency hopping anti-jamming receiver based on IIR[C]// 2020 IEEE 4th
Information Technology, Networking, Electronic and Automation Control Conference(ITNEC). Chongqing, China: IEEE, 2020:
458-463.

[8] CHEN J,NI G,HE C,et al. Coherent jamming method for wideband radar with time modulated technology[C]// 2020 IEEE
International Symposium on Antennas and Propagation and North American Radio Science Meeting. Montreal, Canada: IEEE,
2020:1885-1886.

[9] YU J,NIE W,ZHOU M, et al. Scattered wave deception jamming against squint SAR using frequency diverse array[C]// 2020 IEEE
Asia—Pacific Microwave Conference(APMC). Hong Kong,China:IEEE, 2020:979-981.

(101 AF W — FL, FaR 84 . KUBZ T Ik A IS BT IR EOR [T]. Kbk 2 Bk~ 5 L5 B 7 4f, 2020,18(3):391-396.
(ZHENG Xiuming, XIA Yifan, WANG Zhirui, et al. Adaptive anti-jamming technology in wind profiler radar[J]. Journal of
Terahertz Science and Electronic Information Technology, 2020,18(3):391-396.)

[11] LEVANON N. Radar signals[M]. Hoboken,New Jersey,US:John Wiley and Sons Ltd, 2004.

[12] SAPRONOV D ILKAMENSKIY I V. The application of the joint range and speed estimation method in short—range radars using
ultra—wideband signals with a pseudo-random frequency coding[C]// 2020 Systems of Signals Generating and Processing in the
Field of on Board Communications. Moscow,Russia:[s.n.], 2020:1-4.

[13] SOLODKY G,LONGMAN O, VILLEVAL S, et al. CDMA-MIMO radar with the tansec waveform[J]. IEEE Transactions on
Aerospace and Electronic Systems, 2020(99):1-1.

(141 XKz, SR E H#E . T IRGUBHA CFAR HARGIIAENL & F kPR R[], Kb 2587 5 15 B 27 41E, 2018,16(4):
630-636. (LIU Changyuan, MA Junhu, GAN Lu. Application of CFAR target detection based on compressed sensing in
opportunistic radar[J]. Journal of Terahertz Science and Electronic Information Technology, 2018,16(4):630-636.)

[15] BAML . CFAR Ab 2R s il 17 FR R BB AF 58 [J]. k387 35 K, 2005(2): 1-3. (HU Hang. Research on detection threshold
coefficient in CFAR processing[J]. Fire Control Radar Technology, 2005(2):1-3.)

[16] LIU Weijian, LIU Jun, HAO Chengpeng, et al. Multichannel adaptive signal detection: basic theory and literature review[]].
Science China:Information Sciences, 2022,65(2):5-44.

[17] NOVILLO F, ROMERO-ARGUELLO J, GUERRERO E, et al. Performance evaluation of radar systems in noise jamming
environments[C]// 2016 IEEE Ecuador Technical Chapters Meeting(ETCM). Guayaquil,Ecuador:IEEE, 2016:1-6.

[18] MAHAFZA B R. Radar systems analysis and design using MATLAB[M]. Huntsville,Alabama,USA:Taylor and Francis, 2015.

EEE N
MREE(1997-), 5, TEMi-LorseE, FEM W X B3R (1990-), 55, dHIl, FEZWFFE I 1 ik

HHLFE B ARG EIEHOR .email:1545758332@qq.com. ML RG ARG A,
ZNE(1983-), 5, Bl#E, LR m O H & $E(1978-), B, ElHER, EEMFITmNEH
LIRS BXHL R GRS

FXkB(1977-), F, w6, EEHTETS N
kST,



