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Optimization of Secondary Sources Configuration in Two-Dimensional
Space Based on Sound Field Decomposition and
Sparsity-Inducing Regularization

CHEN Kean, XU Jian, WANG Lei, ZHOU Bing

1.State Key Laboratory of Power Grid Environmental Protection, China Electric Power Research Institute, Wuhan 430074, China;
2.School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an 710072, China;
3.Key Laboratory of Ocean Acoustics and Sensing ( Northwestern Polytechnical University) ,

Ministry of Industry and Information Technology, Xi’an 710072, China

Abstract; During the design of transducers configuration for an active noise control system, current optimization
methods need to predetermine the error sensors configuration, which significantly increases the workload of later op-
timization of the secondary sources configuration. In this study, a new method free from specific error sensors con-
figuration information is presented that higher order microphones are used to capture the sound field so as to formu-
late the cost function in wave domain. In addition, according to sparsity characteristics of the primary sound field,
sparsity-inducing regularization is introduced to optimize the secondary sources configuration, including the number
and positions, by calculating a sparse approximate solution to underdetermined equations. Effects of the number of
candidate secondary sources are discussed, and the comparison with the uniform configuration and the optimized
configuration using the genetic algorithm is performed. Results show that the proposed method can optimize the sec-
ondary sources configuration effectively independent of the error sensors configuration information. The noise reduc-
tion of the proposed method is close to that by the genetic algorithm, while other evaluation metrics for the system

are much better, which would benefit the stability of active noise control system.

Keywords: active noise control; secondary sources configuration; optimization; sound field decomposition;

sparsity-inducing regularization ; algorithms
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