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A comparison of cost functions for the virtual sound
barrier system

Z0OU Hai-shan, QIU Xiao-jun
(Key Laboratory of Modern Acoustics, Institute of Acoustics, Nanjing University, Nanging 210093, China)

Abstract: A theoretical comparison of three cost functions is made for Virtual Sound Barrier (VSB)
system. Cost functions to be minimized include the sum of acoustic potential energy density, the sum of
acoustic kinetic energy density and the sum of the total acoustic energy density at the error sensors.
Numerical simulations in three-dimensional sound fields show that minimizing the sum of acoustic potential
energy density achieves good control performance but the noise reduction distribution is not uniform in
the quiet zone, that minimizing the sum of acoustic kinetic energy density makes noise reduction
distribution uniform but the control performance is poor, and that minimizing the sum of total energy
density is the best strategy since the control performance is the best and the degree of the uniformity of
the noise reduction distribution is between the other two. A new cost function is formed by adding up
the sum of acoustic potential energy density and the sum of acoustic kinetic energy density with different
weight coefficients. According to different control objective, the best strategy can be attained by adjusting
the weight coefficients.
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