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Summary
v' Goal of spatial active noise control (ANC) is to cancel incoming primary
noise In entire target region by secondary loudspeakers
v' Conventional multipoint pressure control (MPC):
> Noise cancellation is limited at multiple discrete points
v" Proposed method:

>

>

>

Feec

forward spatial ANC for regional noise cancellation by using distributed

microphones and loudspeakers

Based on kernel ridge regression for sound field interpolation [1] (equivalent to

harmonic analysis of infinite order [2])

Resulting algorithm is normalized least mean squares (NLMS) with weighting

matrix and its computational cost for filter update is exactly same as that of MPC
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v' NLMS for feedforward control

v Conventional MPC:

»  Cost function: minimize ||e||5 = minimize e e
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Filter update: H(n + 1) = H(n) Ge(n)x(n)"
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v Proposed method: NLMS with weighting matrix

> Cost function: minimize e Ae

>

H

H(n+1)=H(n) |GPAG|s||x(n)Px(n)|s + 5

Filter update: GMAe(n)x(n)"

v/ Computational cost is same as that of MPC by calculating G" A and
|G™ AG/||2in advance

Kernel-induced sound field interpolation

Numerical Simulation

v Discussion is in 2D case (extension to 3D case is straightforward) v' Experimental condition
» Target region € : circular region with radius 1.0 m
v Regional noise power as cost function: » Error mics: randomly shifted from equiangular placement, omnidirectional, 22 elements
» Loudspeakers: randomly shifted from equiangular placement, point source, 11 elements
r— / \ue('r) ‘2 dr (1) > Reference mics: ran_domly shifted from equiangular placement, omnidirectional, 22 elements
O » Nolse sources: 3 point sources
ﬁ Continuous pressure field at » ‘ » Transfer function: 2-D free field
> SNR:40dB
v' Kernel ridge regression with constraint that function to be estimated . . .
- . . v Performance measure: regional noise power reduction inside €2
satisfies Helmholtz eq. to estimate u.(7)from error signals e
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v' Cost function can be rewritten by substituting Eqg. (2) into (1) as ) | v + jﬁgléosed
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v Numerical computation for calculating elements of A is possible, but 40 100 200 300 400 500
numerical integral can be avoided when region 2 Is circular Number of iterations
v Weighting matrix A for circular target region Q- Freq as function of # of iterations when noise amplitude
changes at iteration numbers indicated by black arrows
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