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Analysis on performance of grid-free compressive beamforming

based on experiment
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ABSTRACT: In this paper, we estimated the Direction of Arrival (DOA) using Conventional BeamForming
(CBF), adaptive beamforming and compressive beamforming. Minimum Variance Distortionless Response
(MVDR) and Multiple Signal Classification (MUSIC) are used as the adaptive beamforming, and grid-free
compressive sensing is applied for the compressive sensing beamforming. Theoretical background and limitations
of each technique are introduced, and the performance of each technique is compared through simulation and real
experiments. The real experiments are conducted in the presence of reflected signal, transmitting a sound using
two speakers and receiving acoustic data through a linear array consisting of eight microphones. Simulation and
experimental results show that the adaptive beamforming and the grid-free compressive beamforming have a
higher resolution than conventional beamforming when there are uncorrelated signals. On the other hand, the
performance of the adaptive beamforming is degraded by the reflected signals whereas the grid-free compressive
beamforming still improves the conventional beamforming resolution regardless of reflected signal presence.
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Fig. 7. (Color available online) Experiment result (800
Hz, 0 degree).
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Fig. 11. (Color available online) Experiment result of
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u True
CBF
— — —MVDR
—-—-—MUSIC g
Grid-free C8

60 80

Fig. 13. (Color available online) Experiment result of
two signals (800 Hz, 0, 15 degree, ¢ = 0.6).
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