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Abstract

> Spatial ANC based on kernel interpolation of sound field

from reference mics

- Most current spatial ANC methods are based on sound field estimation
from error mics, but small number of error mics is preferable to keep a
spce for ANC users

- The proposed method is based on sound field interpolation from
reference mics, which are normally placed outside the target region

- Two approaches:
1. Fixed filter minimizing potential energy of estimated sound field
2. NLMS algorithm for transitioning from fixed filter to control filter of

multichannel NLMS
- Achieved large noise reduction over target region by NLMS with fixed
filter, compared with conventional NLMS
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> Kernel-interpolation-based spatial ANC [ito+ 2019, Koyama+ 2021]

- Cost function of regional noise power is estimated by kernel
interpolation of sound field to obtain optimal filter W,, (y, = Wy, xy)

- Higher level of regional noise reduction than conventional multichannel
ANC

Spatial ANC Based on
Interpolation From Reference Mics

How can we reduce error mics to keep a space in target region?

m) Kernel interpolation of sound field from reference mics

instead of error mics
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Reduce the number of error mics and
Increase the number of reference mics
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» Fixed filter based on kernel interpolation
- Sound field is estimated as

Ue(T, 1) = up(r,n) + us(r,n)
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: Kernel interpolation filter Cy(r)T: Free-field Green’s functions

zx(r)T

Here, x(r) and K are vector and matrix consisting of kernel functions

that constrain the interpolated function with the solution of Helmholtz eq
[Ueno+ 2018, 2021]

- Fixed filter minimizing the cost function is obtained as
pE ~ (A, W, + A, )z, — . T
oW, Ay = [ 67 r)Tar
1A, A= [ )z Tdr
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Error mics are not necessary

> NLMS algorithm transitioning from fixed filter
- Cost function of time-varying weighted sum of Jpg and Je to
compensate the estimation error of sound field
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- NLMS algorithm transitioning from fixed filter is obtained as
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Transitioning from Wjgyoq to control filter of multichannel NLMS

Experiments

» 2D free field simulation
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- Comparison
= Conventional NLMS (NLMS)
» Proposed fixed filter (Fixed-KIR)
* Proposed NLMS transitioning from Fixed-KIR (NLMS w/ Fixed-KIR)

- Evaluation measure
» Regional noise reduction over target region
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» Regional noise power reduction at 400 Hz
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» Frequency vs. regional noise power reduction
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