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A Design Method of The Active Noise Controllers for The Perceived Noise Reduction
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ABSTRACT

In this paper, we propose a design method of Active Noise Control (ANC) that reduces perceived level of the
residual noise. A FELMS (Filtered-E Least Mean Squares) algorithm is used for the ANC system and the NC (noise
criteria) is applied as an evaluation criterion of the residual noise. With this structure, we present the allowable spectral
shape of the noise shaping filter that minimizes the NC index within the effective operating frequency band of the
ANC, and showed that the filter satisfying in the criterion has a lower NC value than the psychoacoustic-based filter
used in the previous studies.
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Fig. 1 ANC system using the FELMS algorithm
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Fig. 2 Proposed magnitude spectrum of the
noise shaping filter F(z)
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Table 1. Simulation results

Results ) Proposed filter(FP) A-weighting(FA) Low pass filter(FL)

Parameters e(n) e(n)-d(n) e(n) e(n)-d(n) e(n) e(n)-d(n)
Leq (dB) 749 715 -34 715 -34 715 -3.4
Loudness Level (phon) 92.0 86.4 -5.6 85 -6.5 86.2 -5.8
Sharpness (acum) 3.32 3.82 05 35 0.2 40 0.6
Roughness (asper) 0.33 0.28 -0.06 0.3 0.0 0.3 00
NC 71.0 69.0 -2.0 66.0 -5.0 71.0 0.0
NC(<1kHz) 70.0 54.0 -16.0 59.0 -11.0 61.0 -9.0
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