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ABSTRACT

Frequency-difference beamforming offers an alternative method for estimating direction-of-arrival (DOA)
with a sparse receiving array. However, it suffers from reduced spatial resolution due to forming the
beam at a low frequency, known as the difference frequency. Consequently, this unconventional
beamforming approach can hinder the discrimination of closely spaced targets. This study proposes a
simple yet effective method to enhance the spatial resolution of frequency-difference beamforming.
Drawing inspiration from the compressive sensing employed in conventional beamforming, we
introduce a sparsity-promoting constraint in the formulation of frequency differences. This enhancement,
termed compressive frequency-difference beamforming, enables sharp estimation of the spatial DOA
spectrum. Under conditions where the signal-to-noise ratio remains sufficiently high, the proposed meth-
od exhibits superior separation performance compared to traditional frequency-difference beamforming.
Experimental validation using real sea data supports the validity of our approach.
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Fig. 1 Two DOAs simulation environment with M=16

uniform linear array(ULA). Sensor spacing d
is 3.75m; One DOA 6, is fixed at 0°, while
another DOA 6, is varied from 0° to 25°.
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