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Second-order Beamformer Design of Circular

Differential Microphone Array
ZHENG Yihao', GONG Pengcheng’, DU Banghua', ZHANG Zhengwen'
(1 School of Electrical and Electronic Engineering , Hubei Univ. of Tech., Wuhan 430068,China ;
2 School of Information and Communication Engineering ,

University of Electronic Science and Technology of China , Chengdu, Sichuan, China
Abstract: Aiming at the problem of abnormal white noise gain when the signal frequency is low after the
second-order response of the beamformer of differential array (DMA), the design of the maximum white
noise gain beamformer is studied, and a white noise based on second-order differential circular array is pro-
posed. The design method of maximizing is gained. The model of differential microphone is analyzed, and
the multi-stage cascaded filter model is equivalent to a linear model. The reason of the white noise gain of
the differential array is obtained by analyzing the linear model. Then a stepwise solution based on the maxi-
mum white noise gain is proposed. Different from the traditional method of solving second-order filter coef-
ficients, this paper splits the second-order filter into two parts to solve the filter coefficients, thus solving
the white noise anomaly caused by the low frequency of the array. The simulation results show that under
the same conditions, the proposed method not only solves the problem of white noise gain anomaly but al-
so has a lower sidelobe level.

Keywords: differential microphone array; beamformer; white noise gain; directivity patter
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