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Underwater Weak Signal Beamforming with Vertical Array
under Strong Interference
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Abstract It’s difficult to estimate the pitch angle of a target under strong interference with a vertical array by
using conventional beamforming ( CBF) methods. Aiming at this problem, this paper studied the application of some
new methods like hyper beamforming (HBF) and inverse beamforming (IBF) . The theoretical basis of the two
methods were discussed, and the simulated beam patterns showed that their resolutions were significantly improved
compared to CBF. Field measured data showed that, the HBF distinguished the tracks of the target and interference,
and the diagonal loading IBF MVDR method could obtain the target’s pitch angle track. This research primitively
resolved the problem of pitch angle estimation of weak signal under strong interference, and provided a new
approach for underwater weak signal’s localization.
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Fig. 1 Beam patterns of HBF and CBF

B2 B T B A RS R B RO B 4
BERE 1. 10 OB, FECRIEE K, 2 ME SR
A, I3 Di—12.5°F0 0°, {5 M Ll 0, BB I R 1Y n=0.3
ILUE Y, B A 2 BRe s , (AR 2 AME
SR BT . WURAE S R 25 R, A i —
AN T AE BRI SRR

= ——HBF
09t il ——CBF |
08t i

0.7+

0.6}
= os)
=

04}t

03}

02}

0.1} ——

O 1 1 1 1 1 1 1 1 1
-100 80 60 —40 20 O 20 40 60 80 100
TIiAAe)
2 BRRSENERFKE S PG
Fig. 2 Resolution capability of HBF and CBF
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Fig. 3 Beam patterns of IBF and CBF
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Fig. 4 Comparison of CBF, HBF and IBF
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Fig. 5 CBF, HBF and IBF under strong interference
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