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Optimal Loudspeaker Positions of an Active Noise Control System
with an Opening in an Enclosure
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ABSTRACT

Optimal loudspeaker positions are important as much as the control algorithms and hardware performance in the
active noise control system. This study is similar to the past researches on the optimal transducer locations but
with a far field noise source having a plane wave characteristic and the noise coming through an opening such as
a window in the enclosure. An optimization technique called simulated annealing algorithm is used to find a set
of optimal loudspeaker positions from a larger possible loudspeaker positions. Loudspeakers are placed on the
surface of opening at the wall. Using the measured acoustic transfer impedances and numerical simulations with
the optimization technique, optimal positions are identified and compared. When a small number of loudspeakers
are used, loudspeaker positions on the opening near the center seems to be the best place, but when a larger
number of loudspeakers are used it was difficult to find simple patterns in the optimal positions.
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Fig. 1 Block diagram for an ANC system
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Fig. 2 Loudspeaker positions on the opening and
microphone positions inside the enclosure
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Table 1 Attenuations and control efforts obtained with
optimal loudspeaker positions

Number of Attenuation Control
loudspeakers used [dB] Effort
1 758 1.98
2 9.34 162
3 12.25 2.71
4 16.15 29.89
5 2047 33.58
6 21.74 21.83
7 24.30 146.03
8 31.64 150.70
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(a) 1 loudspeaker

(e) 5 loudspeakers (f) 6 loudspeakers
Fig. 3 The best loudspeaker positions on the
surface of the opening
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Fig. 4 The best loudspeaker positions on the
surface of the opening and inside of the

enclosure
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