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Design of Multichannel Spherical Loudspeaker Array
for the Spatial Sound Manipulation

(Dong-Soo Kang, Jung-Woo Choi, Jung-Min Lee, Yang-Hann Kim)

KAIST 7|73t &8 & ZISH|0] HTHIE] (NOVIC)
(T4Uxk 2012 012 30Y; AEHUXE 2012 38 159)

£ 2R epe) 2L ke wA, el w5 ook 7 w0) 39
2] AR ABHE AolTh Ti4:0) 271712 0l851o] Yshs S-S whEol
sound manipulation)f| §lo], 7|23 Z- TS5 = HE YA (K Hoj| <44 0 Z ulj 2] H -9
2319 Q1A SE] Ao} Fa) U] 2L Aol 52 348G SJulghct. shAlt HAH 0T ATl 532l
ol Aeto] 910 el 0] 412 4 o 2. ool o AR 49 2wt ah ek
| 0] 228 3k chofel

AL Tefsel 79 chd
= 2:2]9] 74 4] (spatial
o

T
2
i
ol
X,
>,
rlo
|

3R P i34 ]l o 2, T 3ol S-S v A5k W] S Ao

HPHES 7450}3% Zrzro| up Eof tf 3l A7t 7 AR} 1] ] A Y-S 0] 83 -3 A| o A5-& vl sk
HME0]: A9 F7HA o, SAF A S, 1A} v Ay, A7 S QAR gz A, AT A o o]
EnFo F- A& 5ok (7.7)

ABSTRACT: The objective of this paper is to design multichannel spherical loudspeaker array by considering
various positioning methods such as Gaussian grid, Lebedev grid and packing method. For the spatial sound
manipulation, which is to make desired sound field by controling multiple sound sources, the Kirchhoff-
Helmbholtz integral states that sound fields can be reproduced in terms of infinite control sources on the integral
surface. But since we cannot control infinite number of sources for the implementation, we have to allocate finite
number of sound sources which can approximately act as infinite number of sources. To manipulate sound field
inside of a sphere (which is typical example of three dimensional array) by controlling sound sources on the
surface, three methods of allocating sound sources, which are Gaussian grid, Lebedev grid and packing method,
are reviewed. For each geometry, the performances of manipulation rendered by time-reversal operator and
higher-order ambisonics are compared.

Key words: Spatial sound manipulation, Sound field reproduction, Higher-order ambisonics, Time-reversal operator,

Lebedev grid, Loudspeaker array system
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