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Adaptive Beamforming Technology Using Convolutional Neural Networks
Based on Unsupervised Learning for Jamming Suppression

Q||:

gojttl X&8 A AS7F FAIEE Holthe] A 7H 9 Fa ]g(s1gnal to 1nterference plus noise ratio, SINR)
dste |, Holtte] &x)/F4 Aol Astdrt 1EY
A ANS7 Y= FE0E BEAAT)7] A% HHOZ= AT I ARE &85t A N E JA = Z;l]%ﬁc:)]
d 710l Atk & =xodAe AW JAE S1g vAR S 7|8k AEFA 417 (convolutional neural networks,
CNN)E 83 433 WA 7teA 34 UEIE Astden, 71E AW JAE g 453 WA 71<d
LCMV(linearly constrained minimum variance) % CSC(conventional sidelobe canceller)2} A 5-& Bl W A 8% T} Al 9ksh U
EfIE AWy ASE CSCHEY 5.7 dB JASHH oW, LAMVETE 1.9 dB B AL, WA 7153 F4 A7k
LCMVETE 2941 ms A 285U, CSCHUE 5349 ms H 285+ 2345 B

Abstract

When a high-power jamming signal is received on a radar, the signal to interference plus noise ratio (SINR) decreases, and the de-
tection/tracking performance of the radar is degraded. One method to restore the SINR of a radar decreased by high-power jamming
signals to a jamming signal-free level is adaptive beamforming technology that suppresses jamming signals using signal spatial
information. This study proposed an adaptive beamforming weight estimation network for jamming suppression using convolutional neu-
ral networks (CNNs) based on unsupervised learning and compared and analyzed the performance with those of linearly constructed
minimum variance (LCMV) and conventional sidelobe cancer (CSC), which are existing adaptive beamforming technologies for jamming
suppression. The proposed network suppressed the jamming signal by 5.7 dB more than that by CSC but 1.9 dB less than that by
LCMYV, and the beamforming weight estimation time took approximately 29.41 ms less than that by LCMV but approximately 53.49
ms more than that by CSC.
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Fig. 1. Networks structure for adaptive beamforming weight estimation.
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direction | Normalized

Main-lobe | power (dB)
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direction
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Table 2. Comparison of beamforming weight and SINR.

Weight SINR (dB)
LMV Proposed LMV Proposed cSC
networks networks
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0.0062+0.00031|0.9778+0.20971
0.0092+0.00031{0.9741+0.2262i
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0.0084+0.0003i 0.9435-0.33151
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Table 3. Adaptive beamforming weight estimation elapsed

time.
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