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Study of GSO-GL based secondary source configuration optimization
method for broadband sound field reproduction

LIU Yidong', CHEN Kean', XU Jian®, YANG Lei'

1.School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an 710072, China;
2.Zhijiang Lab, Hangzhou 311121, China

Abstract; Sound field reproduction is a method that uses multiple secondary sound sources to reproduce a prede-
fined desired sound field in a listening area. The configuration of the secondary sound sources is a key factor affect-
ing the reproduction performances. To optimize the secondary source configuration, this study proposes a new meth-
od that combines the Gram-Schmidt orthogonalization method with the group Lasso method, which is called GSO-GL
method. Firstly, it selects a certain number of the secondary sources from all the alternative secondary sources using
the Gram-Schmidt orthogonalization method. The excitation sources are then further selected from the secondary
sources selected in the previous step using the group Lasso method. The sound field simulation from the 2D room
model show that the GSO-GL method outperforms the Gram-Schmidt orthogonalization method or the group Lasso
method alone, combining the high system stability of the Gram-Schmidt orthogonalization method with the high re-

production accuracy of the group Lasso method.

Keywords: sound field reproduction ; secondary source configuration optimization ; group Lasso; Gram-Schmidt or-

thogonalization

SIS A K, EE, B, % BRI EAGET CSO-CL HARARH G FATELI]. BT LA E SR,
2024,42(1) : 11-17
LIU Yidong, CHEN Kean, XU Jian, et al. Study of GSO-GL based secondary source configuration optimization method for
broadband sound field reproduction] J ]. Journal of Northwestern Polytechnical University, 2024, 42(1): 11-17 (in Chi-

nese)

© 2024 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License ( hitp ://creativecommons.org/ licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium , provided the original work is properly cited.





