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ABSTRACT: In this paper, we apply the NR (Noise Rating) to the evaluation of the residual noise of the window
type ANC (Active Noise Control) and study the active noise controller for minimizing the NR value in rooms. We
proposed a shape of a noise shaping filter of the Filtered-E LMS (Least Mean Square) algorithm that reduces the
NR value within the effective operating frequency band of the ANC. The usefulness of the proposed scheme is
verified by simulation and showed that the NR value of the residual noise is lower than the filters used in the
conventional psychoacoustic ANC.
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Fig. 1. Schematic diagram of the FXLMS algorithm.
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Fig. 3. The GUI of the FELMS simulation program.
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Table 1. Simulation results of the pink noise.

Table 2. Simulation results of the traffic noise.

Parameters | Filter | d(n) e(n) |dmem| % Parameters | Filter | d(n) e(n) |dmnrem)| %
F1 81.6 79.2 24 29% F1 71.8 69.1 2.7 3.8%
Leq (dB) F2 | 807 | 766 | 40 | 50% Leq (dB) F2 | 714 | 673 | 40 | 56%
F3 81.8 80.2 1.7 2.1% F3 71.9 69.5 2.4 33%
F1 80.4 76.2 42 52% F1 73.5 69.1 4.4 6.0 %
Total band ™70 ™00 4 17750 | 54 | 67% Total band 70 1703 673 | 62 | 84%

power power

F3 80.6 75.7 49 6.1 % F3 73.5 69.5 4.0 54 %
F1 95.0 89.0 6.0 6.3% F1 88.6 84.5 42 47 %

Loudness o Loudness o
level (Phon) F2 95.0 88.0 7.0 74 % level (Phon) F2 88.6 83.6 5.1 5.8%
F3 95.0 84.4 10.6 | 11.2 % F3 88.6 83.6 5.0 5.6 %
F1 76.0 76.0 0.0 0.0 % F1 68.0 66.0 2.0 29%
NR F2 76.0 76.0 0.0 0.0 % NR F2 68.0 67.0 1.0 1.5%
F3 76.0 74.0 2.0 2.6 % F3 68.0 63.0 5.0 74 %
F1 71.0 50.0 21.0 | 29.6 % F1 67.0 54.0 13.0 | 194 %
NR (<1 kHz) F2 70.0 53.0 17.0 | 243 % NR (<1 kHz) F2 67.0 56.0 11.0 | 164 %
F3 70.0 55.0 150 [214% F3 67.0 56.0 11.0 | 164 %
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