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A Study on the Performance of Optimization Techniques on the Selection of
Control Source Positions in an Active Noise Barrier System
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ABSTRACT

There have been several kinds of attempts to actively control the deflected noise behind the noise barrier. Omoto’s
work in 1993 would be one of the fundamental studies, where he placed the control sources uniformly parallel to the noise
barrier. Following this study, Yang pointed that the average distance between the noise source and control sources is
more important than the arrangement of control sources such as a straight line or an arc type distribution. In 2004, Baek
tried to show optimal arrangement of control sources while keeping the average distance between the noise source and
control sources. He used simulated annealing algorithm which is one of the natural algorithms for the selections of optimal
control source positions, but the searching technique was a hybrid of the simulated annealing and the sequential searching
to adapt to the vast amount of searching time. This study is about the performance comparison between the pure

sequential searching and the hybrid one. The simulation results show very similar performance and a pure simulated

annealing searching will be more beneficial for the noise reduction performance but at the cost of computing time.
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Fig. 1 Geometry of active noise barrier system.
(left - top view, right - side view)
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Table. 1 Secondary source positions found and mean
attenuation at the receiver positions.

No. of Sequential searching
control o
sources . average noise
used control source positions reduction (dB)
2 9, 10 531
3 9, 10, 17 790
4 9, 10, 17, 20 892
6 9, 10, 17, 18, 19, 20 1092
No. of B ;
control S.A. + Sequential searching
sources . average noise
used control source positions reduction (dB)
2 9, 10 531
4 found froi
3 | e s s |5
4 9,10, 19, 20 9.44
6 9, 10, 17, 18, 19, 20 10.92

(S.A. : Simulated Annealing)
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Fig. 3 Attenuation at the receiver positions with 5
control sources in optimal positions.
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Fig. 4 Attenuation at the receiver positions with 9
control sources in optimal positions.
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Fig. 5 Attenuation at the receiver positions with 13
control sources in optimal positions.
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Fig. 6 Attenuation at the receiver positions with 7
control sources in optimal positions.
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