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Least Square Approach to Design of Frequency Invariant Beamformers
with Sparse Tap Coefficients

Chen Huawei'* , Wang Tiannan', Zhang Feng', He Saijuan’
(1. College of Electronic and Information Engineering, Nanjing University of Aeronautics
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Abstract: The frequency invariant beamformer (FIB) is of great interest in practice for distor-
tionless broadband audio signal acquisition and processing. One of the representative approa-
ches recently proposed for FIB design is the least squares method based on the spatial response
variation (LS-SRV). It is noted that the performance of the LS-SRV is dependent on the tap
length of finite impulse response (FIR). By increasing the FIR tap length, the FIB perform-
ance can be effectively improved. However, this is at the cost of greater implementation com-
plexity. To combat this problem, an improved design scheme with sparse FIR tap coefficients
is proposed. The proposed approach is based on the iterative reweighted minimization from sig-
nal sparse representation. The efficacy of the proposed approach is evaluated by design exam-
ples.
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Table 1 Effect of the length of FIR taps on the
performance of LS FIB

kg PSR AR

M w#/dB #@%E/dB HF/dB

10 4.2298  7.2773  —12.167 6
15 0.879 8 1.4409  —14.814 8
20 0.709 2 1.5032  —14.884 0
25 0.909 8 2.2199  —14.896 1
30 0.670 8 1.1735  —15.001 9
35 0.5283  0.8101 —15.004 7
40 0.4920  0.759 3  —15.007 9
45 0.4657  0.7149  —15.008 3
50 0.456 4  0.6755 —15.0097

(b) Zoom-in view of passband
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Table 2 Performance comparison of the two kinds of
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