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Abstract It is very important to develop near 3D sound field reproduction techniques in order to realize the ultra-realistic
communication such as 3D TV and 3D tele-conference. In this report, the principle of the near 3D sound field reproduction
technique using wave field synthesis is defined from Kirchhoff-Helmholtz integral equation and two methods (dipole control
method and directional point control method) are proposed. The performance of two proposed methods is studied by computer

simulation and it is shown that the dipole control method has good performance and that the directional point control method

has good performance if the directivity of loudspeakers is unidirectional or shotgun.

Key words

1. T L ®»IC

MNTATEOE NS GBS HFJeritE (NICT) ik, 2006 45 4 A H»
O LR L) llSGE 2 I 2= — a UHINICET 5
WFRZED TNV [1],[2]. 2Dk HIT, SEEMEERFL =T
B AR KX o TEROTZER Lo BgOEEEL L0 U 7L
WCERBTHZEnTEE, SFETomB - FEAT ¢ 7 Tl
FEHTERPSLLIVERROHD a2 =r— 3 IK
T U ERYREIBERERHE R L) BRI D, 20k 57l
ko R 2= — 2 a VEERICERT 57200 = RTF
PEARHINE LTINS 2 —F L [3], hT v RF—F L [4]~
[9], AT LAZAR—/L[10], Ak [11]1~[18], FERAE
S [19]~[23] BNZFTF L5, Fex iLE O PO H A ik
IZEHRL, MEEiTo T 5.

3D sound field reproduction, Near sound field, Wave field synthesis, Computer simulation, Sound intensity

WA BRSSPSR E L IRk o5 i R ICEd i
LicsA7miRr 7 LA THEEINEKL, BAESHNICHRE L
TEEGER OB R LICRE LAY — 07 b TEEHLET D
Z LT X 5T, Huygens DT IS X il 1EI5EIE 0 82 i 2 Wi
P CTHREIZEGRT 2 =R ESHERKNTHD. 2O, ~
A7 mR L AT—=ITENEN O TR CALEIC L TE<.
Z OHEFITIEERSE 0 i AL E CTld7e < ZRoTZE M OO H
Bl 20T, BEIREII~Ny FRCDO XD REET A A
ZRAEETICEIRN O E RETTEHE LB 2L TE 5.

Huygens O JF BRI 3H7AYIZ 1 Kirchhoff-Helmholtz f&43 522
TERT I LN TE [24], BEEARKETZ OFBERITHE > THE
SINTWD. L, EROEHAR T AT 5 TIEK 2(a) 1275
T LA —H ZFEIRE O 0 ICRE T 20T, BE TR
BOF Y CHEEZM ZENTE Moz, —F, SHERETS

11—



VEDTTELT
T L EREE

IFERRIC S S
A=z ==

=R THIFT Y TILO
= I FIRGEERI e 0E

IIIIIIIIIIIIIIIII]I!I

STAIRR DI A X~

X1 SERBG R O =oE S A & O T B R S R =

Y OPRRA A= [1]
Fig.1 Future image of ultra-realistic communication using 3D video and

Ra=f—va

3D sound field reproduction [1].

(a) Conventional System

Original Sound Field Reproduced Sound Field

" Listening
Area

Control
Area

(b) Proposed System
Original Sound Field

Reproduced Sound Field

Control s ey
Area &

Llstemng ¢
Area

ﬁ? 0

¥ 2 PERKOMRE S AT KRS D ES L OWHAE LS
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proposed systems.
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Fig.4 Near 3D sound field reproduction system based on dipole control

method and directional point control method.
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computer simulation.
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Table 1 Parametric conditions in computer simulation.

Source amplitude (A) 1

125, 250, 500, 1000, 2000
4000, 8000, 16000 Hz
0,0,0)" (0.3,0,0)7
0,0.3,0)7 (0,0,0.3)"

Source frequency (f)

Source position vector (rp)

Sound velocity (¢) 340 m/s
Total number of control points (M) 162
Radius of control points (r) 0.4m
Total number of synthesis points (V) 162
Radius of synthesis points (R) 0.8 m
Normal unit vector (n;) r;/Ir;|
Neighbor distance (Ad;) 0.002 m
Directivity (D;) Omnidirectional,

Unidirectional, Shotgun
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Fig.6 Block diagram of the calculation of sound intensity in computer sim-
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ulation (reproduced sound field, x component).
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