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Synthesis of a Sound Field Scattered by a Virtual Object Using
Near-field Compensated Higher-order Ambisonics (NFC-HOA)

Motivation Evaluation
® synthesis of virtual sound fields with scattering objects [1, 2, 3, 4] ® numerical simulation using the Sound Field Synthesis (SFS) Toolbox (MATLAB)
® incident plane wave (ppy = —75)

® cylindrical scatterer (x. = (0,2), a = 0.4 m)
® 25D NFC-HOA (ro = 1.5m, Nigygspeaker = 00, Tajias. = 1 kHz, order: 29)
® () scatterer, o : secondary sources
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® goal: reconstruction of the desired sound field within a target region by using a loudspeaker array T — . S e - {05
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® solve the synthesis equation with respect to the driving function D(xg, w) ol ————— 5 == | .
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S(x,w) = D(xg, w)G(x—Xg, w)df2 2 -1 0 1 2 2 -1 0 1 2
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o S(x,w) desired sound field Figure: Monochromatic sound fields. Sound-hard scatterer.
e G(x—xg,w)  acoustic transfer function
e D(xp, w) driving function sound-hard sound-soft
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® c.g. wave field synthesis (WFS) and near-field compensated higher-order Ambisonics (NFC-HOA) ol
0 0

NFC-HOA

® Dbased on spherical/circular harmonics representation of the sound field

Figure: Monochromatic sound fields (dB). f = 1 kHz.
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® 2.5D NFC-HOA (circular distribution of secondary sources) [5, 6] oo ey, 05 05
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Sound Field Scattered by a Cylinder : — l : l
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@® superposition of the incident field and the scattered field > 1 0 1 5 > 1 0 1 5
S(X' w) — Sinc(Xv w) T Ssca(X, w) x/m x/m
B Figure: Wide-band sound fields
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— — - ® car signals simulated for a virtual NFC-HOA system ——
o -—i<k X) o _ . (rO =15 m, Nloudspeaker — 60) W Ax = 5em
® incident plane wave e~ "\"*/ gscattered by a cylindrical scatterer at X with radius a ® incident plane wave (¢, = _g) EVAVAVAY,
ST (w) = Spe p(W) 4 Sine (W) Fr(Xc, a, w) ® moving cylindrical scatterer (y = 2m, a = 0.4 m) Ceees
N e’ . , , , o’ ®o,
& (w) ® driving signals filtered with HRTFs Daso(¢, w), ..
o Fulxe, a,w) = k8 25 jmlumm)gmilummlb 3 (45) O (9 ) g=im-u)é: ® computed for every 5 cm and cross-faded . .
¢ J,(ga) g - - ® http://spatialaudio.net/sfs_scattering_object .’ '.
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® 2.5D NFC-HOA driving function K oo
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