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Introduction
Line Source Array Applicatio

No spatial aliasing
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Line Source Array Prediction [Feistel, 2009, JAES 57(6)]
N 4 e —j W |X—X0,n|
P(x,w) = D(xg.n,w X, X0 n, W
(A. ’ \v :MHUHr A mw: v\r n( V<P? v\ A7 |x — Xon]
sound pressure filter directivity ~ ~- <
monopole

I - oc.. ). 1 1 L N SPL e

200 = 'nnnlaul

x 150
E § M
R
£ i mso e
50 — 1|n|lN.ﬂMl
y SeEe e
T~
200 315 500 800 1250 2000 3150 5000 8000 12500
Frequency / Hz
_._.:oacmo: 2009, 127th AES Conv.]

Position Index
SPL/dB

_&aa_ %gw wzimm@

125 250 mco ._ooc 2000 4000 8000 ._mooc

Schultz, Rettberg, Spors | Spatial-Aliasing-Free Line Source Arrays | Motivation

Wavefront Sculpture Technology® (WST)

[Heil, 1992, 92nd AES Conv.] [Urban, mooimoow ._:5 Conv./JAES 51(10)]
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Problem Formulation
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Motivation
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Signal Processing Model for Sound Field Synthesis
D(xo) @) > P(x)
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(x,0)
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® Continuous problem formulation with monopoles

® |[nterpretation as a spatial convolution along
P(x,w) = D(x,w) %4, G(|x —0|,w)
® This corresponds to a multiplication in the %,.-domain
P(k;,0,2z,w) = D(k;,0, z,w) - G(ks,0, z,w)

using the one-dimensional spatial Fourier transform along

P(k;,0,2,w) = \Numﬁo,wu&vmi\&aa&
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Signal Processing Model for Sound Field Synthesis
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® Dispersion relation for a 2.5D wave propagation problem, &k, = m sin 6

2
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Baseband Sampling for Spatial Signals
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Baseband Sampling for Spatial Signals
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Baseband Sampling for Spatial Signals

ideal spatial sampling

truncation m \ﬁ P \ﬁ m
BAxovlvmw " > e &) " @— Ps(x)
wixo) G(x,0)
| [Jealsamping
Wﬂiﬁym Hoa(E.)
E\?okvm & % ) mw\@ﬁo,&

Spatial-Aliasing-Free Line Source Arrays Method

Schultz, Rettberg, Spors

Use the Loudspeaker as the Spatial Postfilter
model Hpost (k) with the farfield directivities of a loudspeaker

farfield directivities have spatial lowpass characteristics

circular piston with radius 7 line piston with length L
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Waveguide as a Spatial Lowpass Filter
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Line Array Prediction vs. Signal Model

P(x,w) = MU D(x0.n,w) An(X,X0n,w)
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Circular Piston Model
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Circular vs. Line Piston Model
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Waveguide Model and Measurement
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ideal waveguide model waveguide measurement
L = Az = 36cm L = Az = 36cm
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Waveguide Measurement: Isobars
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Conclusion

WST criteria | & Il proved with sound field synthesis and spatial sampling theory

Loudspeakers act as a spatial lowpass filter

Spatial-aliasing-free sound field with a quasi-continuous line source array
® no gaps between waveguides

® waveguide should match ideal line piston as best as possible

= perfect spatial lowpass filter

slides of this talk available @ http://spatialaudio.net/
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