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ABSTRACT

Optimal transducer positions are important as much as the control algorithms and hardware

performance in the active noise control system.
optimal transducer locations but with a far field
the noise coming through an opening such as a

This study is similar to the past researches on the
noise source having a plane wave characteristic and
window in an enclosure, Optimization techniques are

used to find sets of optimal loudspeaker positions from a larger possible loudspeaker positions.
Loudspeakers are placed on the surface of opening at the wall and inside of the enclosure. 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. With

the optimally positioned loudspeakers, optimal microphone positions are also studied.
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Table 1 Attenuations and control

efforts

obtained with the loudspeakers on the
window
Number of Attenuation Control
loudspeakers used [dB] Effort
1 7.58 1.98
2 9.84 1.62
3 12.25 2.71
4 16.15 29.89
5 20.47 33.58
6 21.74 21.83
7 24.30 146.09
8 31.64 150.70
(e) 5 loudspeakers (f) 6 loudspeakers
Fig. 3 The best loudspeaker positions on the

surface of the opening
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Table 2 Attenuations and control efforts obtained
with the loudspeakers inside the enclosure
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Table 3 Attenuations and control efforts
obtained with the loudspeakers on the
window and inside of the enclosure

Eﬁ?slpi?;;i Attfggtwn %ﬁ? Loudspéaiiegr,’Nd. inse o L Eggétm Effottr(za‘ -Loudspesker No, in use

1 2.64 0.64 |30 1 7.58 1.98 {8

2 5.46 0.82 | 18 30 2 984 |1621]6 38

3 9.02 1.01 |17 18 30 3 13.89 (19.2319 12 16

4 1279 | 1.78 |30 32 33 45 4 1897 |166 |5 17 32 45

5 1558 | 2.86 {17 29 30 32 45 5 2170 5683 4 5 31 45

6 18.97 265 |17 25 29 30 32 45 6 26.80 [26.49(5 8 9 11 32 40

7 2424 | 220 116 18 27 29 30 32 44 7 33.86 [20.90|2 6 10 11 15 28 45

8 3402 | 237 |16 18 25 26 29 30 31 44 8 4340 17712 7 17 31 35 36 38 45
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Fig. 5 The best 6 loudspeaker positions
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Table 4 Best 6 microphone positions and atte-
nuations with respect to the used 6
and 11 (loudspeakers are placed at No.

4, 6, 8 and 11)
Att, wrt. all Att. wrt, used .
No. microphone [dB] | microphone [dB] Mictophone No.
1 10.46 22.25 125678
2 10.34 19.16 1257811
3 9.67 21.32 234567
4 8.93 19.66 24781011
5 8.46 18.73 2478910
Table 5 Worst 6 microphone positions and

attenuations with respect to the used 6
and 11 (loudspeakers are placed at No.
5, 17, 32 and 45)

No. ‘Att. wrt. all Att. wrt. used Microphone No..
microphone [dB] | microphone [dB]

1 -34.48 24.09 125678

2 -29.32 18.52 1257811

3 -27.80 24.87 234567

4 -22.62 21.26 24781011

5 -22.16 19.56 2478910
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Table 6 Best 6 microphone positions and
attenuations with respect to the used 6
and 11 (loudspeakers are placed at No.
5, 17, 32 and 45)

No. | Attwital | A wit used
*'| microphone [dB] | microphone [dB] | .07 :
1 9.96 23.85 1356738
2 9.20 21.27 135789
3 7.93 20.14 134569
4 7.51 21.15 236789
5 7.44 2391 1236911

Table 7 Worst 6 microphone positions and
attenuations with respect to the used 6
and 11 (loudspeakers are placed at No.
5, 17, 32 and 45)

No Attt all }.&tt. wit, used
* | microphone [dB] | microphone [dB] |  F

1 -22.23 23.44 1456811

2 -22.05 23.75 23451011

3 -21.63 28.22 1234710

4 -20.18 25.84 2345610

5 -20.03 25.49 2345638
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