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Problem statement Sound field interpolation Control filter

Reproduce sound in the bright zone with minimal sound Estimate unobservable sound pressure function with Control filter minimizing pressure error
produced in the dark zones kernel interpolation

Kernel function determines function space from which the
interpolating function p(r) is chosen
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. | | | w = (Ry + pRy) ™1y
Optimize over continuous sound zones instead of only at discrete

control points Bright zone spatial covariance matrix

Advantageous with fewer control points available, such as when k(r,r",0) = jo (\/ ﬁTﬁ) Dark zone matrix defined similarly H; = blkdlag{}}kl}leﬁ
microphones at the control points are left in place during operation. - » / 1 ’
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Restricts P(T) to functions satisying the homogenous Helmholtz
equation. Has a directional weighting, if prior knowledge of arrival Ab _
direction Is available.

Cost function: minimize pressure error over continuous

sound zones zp(r) = col{z(7r,01) }1er
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_ Closed form expression for interpolated sound pressure
j _ jb _l_ de Sound pressure at ry, = 1 HHAbiL il ____ Room transfer functions from
1 p(r) — zl;r (’I“, H)Pk __________ control points |Qb| b virtual sources to bright zone
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‘Qb| Q. : : Generalized eigenvalue decomposition with a rank R
: o Interpolate for each loudspeaker-zone pair separately approximation gives variable span trade-off filter (VAST)
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Choice of rank trades off between low distortion in the
bright zone and high acoustic contrast
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Simulation results
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