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Recording sound field
using spherical array

Encoding sound streams
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Decoding matrix of order N
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calculated from arrangement of
loud-speakers

Reproducing sound field
using Lloud-speakers

Decoding expansion coefficients
based on spherical harmonics

4




EFEDHOA

BI3RITTEZE

BN AT I

m 157

B HRERED5
* BVIUADEESIEEER

ch&l

B FER
A45DNY I VEIFERRBTY>7IL(=1.1 ms)DIEREA

*

Audio Control PC (4 PCs)

0OS: Mac OS X 10.6.2 (Snow Leopard)
CPU: Intel Xeon 2.66 GHz
Memory: DDR3 SD-RAM 8 GB
Audio processing tool: Pd 0.42-5

Word clock generator

Rosendahl Nanosyncs HD

48 kHz Word clock signals

YYVYY

AD/DA
MOTU HD 192 (14 units)

HMAE—HN7 LA Z2RAWHOAREZFER R AT A
[H (48 kHzt > 71 > )

Surrounding loud-speaker array
loud-speaker: Fostex FES3E
157 units

PC1 (master) @ }jasass PTITTTLT 4 units : 48 channels
1-46 ch > 1-46 ch
T PC2 (slave) |====-s sapepanany 3 units : 36 channels)
47-80 ch ) 47-80 ch
UDP
connection
PC3 (slave) *"""1 b il 4 units : 48 channels)
81-126 ch — 81-126 ch
PC4 (slave) @ p====- b bl RELEL 3 units : 36 channels)
127-157 ch —p 127-157 ch
Signal Splitter

M 55 14EVRER

Behringer MX 882 Ultralink Pro

Splitting trigger signal

= 2009, T. Okamoto et al. Proc. Ambisonics’ 10 2010
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Software

Control software: Pure Data 0.42-5

Audio driver: Jack Pilot

Audio driver: CoreAudio

MADI I/F MADI I/F N MADI I/F
RME: HDSPe MADI RME: HDSPe MADI RME: HDSPe MADI
D/A D/A D/A D/A D/A
RME: M-32 DA || RME: M-32 DA ||| RME: M-32 DA | | RME: M-32 DA RME: M-32 DA
MADI 1 MADI 2 MADI 3
Hardware

160 audio signals
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48 kHz word clock signals

OS: Apple Mac OS X 1

Memory: DDR3 8 GHz
Audio controller:

Audio control PC
Apple MacPro

0.6.3

CPU: Intel Xeon 2.93 GHz

coreaudio and Jack Pilot 1.1
Control software: Pure data 0.42-5

Word clock generator:
Rosendahl Nanosyncs HD

| RME HDSPe MADI |

\ 4

MADI I/F:

D/A:
RME M-32 DA

v

157 audio signals
and
3 trigger signals

1 to 63

USB connection

PCl-e connection

Audio interface

b
Digital optical input

ROLAND UA-25EX
A

D/A:
RME M-32 DA

MADI 1 (64 ch)

\ 4

MADI I/F:
RME HDSPe MADI |¢

D/A:
RME M-32 DA

¥

(63 out) >

64 to 126

| RME HDSPe MADI |

D/A:
RME M-32 DA

MADI 2 (64 ch)

\ 4

MADI I/F:

CPU: Intel Xeon E5580

Control software: Win32

Graphic card: nVIDIA FX5800
Control software: OpenGL graphics library 3.2

Visual Control PC
0OS: Windows 7 Professional 64 bit

2.53 GHz

Memory: DDR3 SD-RAM 6 GB
Audio interface: ROLAND UA-25EX

Trigger signal
for Audio playback

Digital optical out

multimedia API

D/A:
RME M-32 DA

(63 out)

127 to 157

MADI 3 (32 ch)

(31 out) >

3D vision projection system
Projector: SOLIDRAY Sight3D L37 «
Screen: EASTONE E2S-120PHD
Shutter glasses: nVIDIA 3D VISION model 701

Surrounding loud-speaker array
Loud-speaker: Fostex FE83E (157 units)
Amplifier: YAMAHA P4050 (40 units)

Stereovision signal
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11.35m

: Screen (x=3.49)

: Projector (x=0.15, y=1.56, z=2.15)

® : Viewing & Listening point
(x=2.29, y=1.39, z=1.35)
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B RREREBFBEBROBLERMEIC 3D vision projection system
Projector: SOLIDRAY Sight3D L37

& TR L\'g_nb§& YA\ i, Screen: EASTONE E2S-120PHD
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Recording PC
Apple MacPro

OS: Apple Mac OS X 10.6.3
CPU: Intel Xeon 2.66 GHz
Memory: DDR3 8 GHz
Control software:

Pure data 0.42-5

=D | ¥l — = "
. H%{%’Iﬁ :{:ﬁ é: = llﬁ :{:ﬁ@ FEﬁ L(" Eﬁj( Luminance colorimeter: Firewire connection
'|'| mS@EET“fd?L\H%FEEJ?'ﬂ TOPCON BM-7A
7& EEE?QL,\ 48 kHz word clock signals Luminance signal (Y signal) R
“ Word clock generator:
. AFEﬁ @*ﬁ,ﬂ%%'lﬁi—iﬁ@ "é' n@/‘ﬁ Rosendahl N:anosyncs HD 3 of 11063 > AD:
ﬂ:llg (= 5 O ms ) J;(_F O) :/X 7__ A E E 157 audio signals 3 of 64 10 126 MOTU. HD192
¢ » from MADI x 3 > 12 input
@,%%@ L: E\Z:[j] * > 3 of 127 to 157
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1. Digital ECM
KUS5147

(HOSIDEN)
N\ 121 ch

KSK-9194-1

2. Control substrate

(System Keisoku)

6. Control PC
PXI-8110

(National Instruments)

5. FPGA board
PXle-7965R

(National Instruments)

3. Data transfer cable

Twist pair cable (6 pares 12 cores)
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4. Control board
AMS-121S

(System Keisoku)
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B Ambisonics, High-order Ambisonics (HOA)
D. H. Cooper etal. 1972 M. A. Poletti 2005
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7 Primary Field Secondary Field
WEFS : A. J. Berkhost eral. 1993 BoSC : S. Ise 1999
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