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Split array time domain beamforming technology based on

time delay estimation
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Abstract The large aperture towed linear array will produce certain array distortion when it is affected by
ship lateral maneuver, ocean current and hydrodynamic forces. Array distortion makes array flow pattern
mismatch in beamforming, which reduces beam resolution and array gain. When we can not estimate the
formation, split array time-domain beamforming technology that based on time delay estimation divides large
aperture towed linear array into left and right subarrays for beamforming respectively. The delay difference of
the corresponding beam is estimated by the maximum likelihood time-delay estimation algorithm. Then, the
left and right beam signals are delayed according to the estimated delay difference, and the delayed beam signals
are added to get the final beam signal. Simulation and sea trial data show that the time domain beamforming
technology based on time delay estimation can effectively improve the target arzimuth resolution and signal
gain compared with the whole array direct beamforming method.
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