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Design of quadratic Dolph-Chebyshev beamforming
in spherical harmonic domain

Huang Qinghua, Zhong Qiang, Li hua
(School of Communication and Information Engineering, Shanghai University, Shanghai 200072 )
Abstract

A method for quadratic Dolph-Chebyshev beamforming in spherical harmonic domain is proposed in this paper.
Based on the regular beamforming and the Dolph-Chebyshev beamforming, this method uses the quadratic Dolph-
Chebyshev polynomial to calculate the weights of the beamformer. The quadratic Dolph-Chebyshev polynomial can
decrease the largest gain of the sidelobe under the condition of the constant largest gain of the mainlobe. Therefore,
it can restrict the sidelobe effectively and improve the spatial resolution of the sound field with the same mainlobe
width. Moreover, the higher white noise gain can be obtained at low frequencies, so spherical arrays can resist
noise effectively. The simulation results demonstrated the advantages of the proposed method by comparing the three
beamforming methods.

Key words : spherical harmonic domain, beamforming, Chebyshev polynomial, sidelobe, spherical array
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