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A Study on the Linear Array Beamforming by Cross Correlation Matrix
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Passive sonar system forms the various beams in any desired directions to obtain the improvement in Signal-
to—Noise (S/N) ratio, bearing detection and localization of targets, and the attenuation of interferences
from other directions. The improvement of beamforming is very important to detect modern underwater
targets as noise reduction technology leads to considerably low—level acoustic emissions in the long range
in complex environmental sea, In this paper, we proposed the spatial cross correlation beamforming (SCCBF)
algorithm using cross correlation matrix of individual hydrophone pairs of linear array sensors. By the
theoretical analysis and simulation, the proposed SCCBF is demonstrated that its performances compared
t0 conventional beamforming (CBF} cutput can be obtain above 3dB of array gain and about half of beam
width represented the bearing accuracy in target detection, Also, this paper presents sea test result of
linear passive sonar system that the proposed algorithm implemented,

Keywords: Cross correlation matrix, Beamforming, Beam width, Array gain, Passive sonar system
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Fig. 5. Beam broadband energy magnitude of simutation signals.
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Fig. 6. Beam output spectrum of beanng 90°,
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Fig. 8. Sea test result of towing signal generator.
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