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Spatial Coding of the Sound Field by Moving Sound Sources

- Bit Reduction Based on the Extraction of Sound Sources -

Toshiyuki Kimura"! Kazuhiko Kakehi™? Kazuya Takeda™! Fumitada Itakura’

Abstract — The sound field reproduction technique is important to realize the more
realistic communication system. However, a transmission data should be reduced for
the remote system based on wave field synthesis since the technique usually needs a
great number of channel signals. The spatial coding method for moving sound sources
is proposed in this paper. In encoding side, the moving source signals are extracted by
convolving channel signals to the inverse transfer functions, which are calculated from
room transfer functions due to the location of sound sources. In decoding side, channel
signals are reconstructed by convolving extracted source signals to the room transfer
functions. As a result, the data to be transmitted is reduced from the number of channels
to that of sound sources. To evaluate the coding method, a simulated reverberant sound
field was synthesized by using an image method. The effect of the coding method on the
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perceptual quality was evaluated by subjective assessment.
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source extraction, image method
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subject used in the subjective assess-
ment.
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£ 3 ekl OfE
Table 3 Series of coding sound

F, T.¢
1 30Hz 1ms
2 30Hz 4ms
3 60Hz 1lms
4 60Hz 4ms
5 | 120Hz | 1lms
6 | 120Hz | 4ms

F4 EOOFER
Table 4 Scale table of impairment

FEDOFLE FE
FEIIY DS RN 5.0
=T \#5ﬁi>< TRBRW | 4.0
ERbLTMIKIC D 3.0
ENRRIT D 2.0
ZENIEFITRIT I D 1.0

VYT, 2FHICHRSNDAN (BLF “A”) & 3%
EICH R SUARINE (LT “B”) IidsE s LIEE S
WOREND L O 6 FEHOMG S EEH 4Tz, R
ITORRIEFF bHBRE Z L lcT v~ A X LT %%
FATIE 6(F B{L i OFHE) x2(A or B (210 4 T)=1
ﬁﬁ%ﬁw,$ﬁﬁi&ﬁ%m%®@ﬁM%AmB
2B M C)x 20 IR L)=24 I T& 1T > 7.

4.3 ZEERFIE

AEOBE) & FH TR 50 & 2 5B o#) & i~
DRBEFTM L. HBREICUTOX 2 IZH R LT,
[eX" [ IEHEL 72 DB & HH LTV HETT. “A” &
‘B DEL LI THEEOT LRI LEIX F 2T 55
TT. “A" E“B"DH b, REOFLRIUHX HFET

BieLBote iz “5.07 EFFELTREW. 95—

FOFIIRAIEST, EOEBMEHTOENENLS B
B D E/INEUSEE 1T ALENALT “1.07 205 “4.9” O
TREEL TR &V
%*@é@%ﬁfi%:ﬁﬁbt%@@%ﬁﬁ«®
WBIINZ, Tl X2 BEE~OEEBE L EATESE
%m&ﬂﬂmmwﬂ%ﬁﬂbt.W%ﬁ_uT@io
ICHOR LT, 19X IBRE T, “A” & B o Eb 5
EILTRELRILETT. “A” £ “B” 9o b, FiF
EBoTBHE 5.0 EFFELTEFEN. b9 —DoF#E
- TC, FHFLDOENENL B E/INREE 1
AHALT “1.07 205 “4.9” ETCTIHEELTTEEV. |
TR ERZ1T> T DM, R 1XIEE %2 E H
WCEIMNT Z T, i, WO E T E
3 “X7, CAT, BT AR LI ZENTE L.
4.4 EBRERRUEZE

FERAERZ T DS, BREDIRE &5
%EL<%%b,ﬁ%%%@éftﬂ&%an&
FEE L CWANERET S, SHBRE MRS % 5.0

5 BPIRE OFRIRE R
Table 5 Result of discrimination in each sub-
ject

" 1) & A A ARG

A 24 15 23 15 22
B 24 7 23 16 24
C 24 7 24 14 24
D 24 14 21 11 21
E 24 14 14 15 17
F 24 11 22 9 22
G 24 11 19 9 20
H 24 9 18 10 17

|2 F» = 30[Hz] B F, = 60[Hz] O F, = 120[Hz] |

Speech, Speech, Flute, Flute,
Ter=1[ms] Ter=4[ms] Ter=1[ms] Tor= 4[ms]
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0 [ [ 1
[ | L
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Grade Difference
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B 7 B FHEORE R
Fig.7 Results of moving evaluation in the
subjective assessment.
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ZLERLTWD. I— bOFEEEITISFF I A
IR L 2o T D, T 7 b— MERERES S
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|2 F» = 30[Hz] B F, = 60[Hz] O F, = 120[Hz] |

Speech, Speech, Flute, Flute,
Ter=1[ms] Ter=4[ms] Teo=1[ms] T¢r= 4[ms]
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-2.5

p . -

Grade Difference

8 EMRFIAM DRER
Fig.8 Results of total evaluation in the sub-
jective assessment.
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L7z, BAREIC Ko TR LT3R B ZEMIc BT 5 F v
RNEEE BRI BALERE T T, FFaktErE %
P 5 e DI EBEHE SRR AT o7 L 2 A, VAT
DERERA DBRCRIG & 72 BRI LGl g 287
A =R ERETIUE, TOEE MR~
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Z eV Tz,
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THIENTERWVWGAEDLEZLNHDT, LVl
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WCRIETHELERF L TS LERSH S.
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