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Aoustic zooming technique based on the intelligent visual-collaborative
small microphone arrays

LIANG Feifei

( School of Information Engineering, Shaanxi Polytechnic University, Xianyang 712000, Shaanxi, China )

Abstract. With the escalating risk of acoustic privacy leakage due to the proliferation of smart terminals, this paper proposes a directional
sound pickup technology based on a compact differential microphone array. The technology achieves acoustic stealth through a four-step
signal processing framework: Multi-channel signals undergo frame overlapping (5-50 ms) and short-time Fourier transform for time-
frequency conversion; Constrained null-steering beamformers are constructed in frequency subbands, with optimal filter coefficients obtained
by solving linear equations ; Spatial filtering is performed on multi-channel spectral coefficients to suppress noise and enhance target signals;
Overlap-add method is applied for inverse transformation to reconstruct time-domain signals. For theoretical validation, simulations are
conducted in MATLAB to analyze the response of different beamforming methods to sound sources at varying distances. In experimental
testing, a hardware platform for stealth microphone array systems is established, including the design and implementation of an algorithmic
processing board. Finally, experimental tests are performed in an anechoic chamber to evaluate the stealth technology of differential
microphone arrays for privacy-oriented communication. The results demonstrate the feasibility of achieving acoustic stealth with compact
microphone arrays, providing an effective solution for acoustic privacy protection in mobile devices. This technology holds significant
application value in scenarios such as smart homes and medical recordings.
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Fig. 1 Illustration of a uniformly spaced linear microphone

array for sound capture in the nearfield
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