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Unknown radar state recognition method
for Cognitive Radar Countermeasure

LI Yan, GAO Meiguo, CUI Shuangyang

(School of Information and Electronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In comparison to traditional radar countermeasure system, the closed-loop behavior learning
is introduced into Cognitive Radar Countermeasure(CRCM), which conducts state recognition and jamming
effect evaluation through radar signals, and then jamming strategy is optimized by autonomy making
jamming more initiative and pertinent. Radar state recognition is the basis of CRCM, but the target radar
may activate previously hidden unknown states in the opposed process, which compels CRCM to react to
the unknown states rapidly. In consequence, unknown radar state recognition is focused on for CRCM, and
two recognition methods are proposed based on supervised classification and unsupervised clustering
respectively utilizing related machine learning algorithms. The simulation results validate the
effectiveness of the two approaches.
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Tablel Feature template of radar state

feature
radar state
PRF/kHz pulse width/ps duty ratio/% pulse compression ratio instantaneous bandwidth/MHz
non-cooperative target recognition(S1) 2-20 1-200 0.1-10 1-16 384 0.2-100.0
calibration/AGC(S2) 2-300 0.1-60 0.01-50 1-16 384 0.2-500.0
meteorology circumvention(S3) 0.5-5 1-50 1-10 1-13 0.1-1.0
artillery ranging(S4) 10-20 0.1-0.5 0.1-1 1-5 1-10
aerial data chain(S5) 10-300 1-20 1-33 1-16 0.1-1.0
MPRF(S6) 6-20 1-20 1-25 5-526 1-10

FEff Bk fE b, MR 1 TR AR IR R AR , X 43 Fh R S RS BEPL A B 150 S REAS, 3 900 MEEA, A4
AN 5 YERYRFAE ) i, 2 PR AT A — AL B, R R 2 B RO
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. . R . Table2 Results of supervised unknown radar state recognition(%)
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FEAR . 04 5 Bl T HLIRZS BOTR A BE AR A U RE A, 43 51 R s4 7640 91.20
FiI SVDD 43 A il 24 3 SVM 43S HEE L 4% SVDD 51 5 7840 85,60
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