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Subjective Effect of the Number of Channel Signals in Wave Field Synthesis

*ﬁ)ﬁ XCM

- in the Case of Sound Sources of Frontal Direction -

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

Abstract — It is important to evaluate the effect of the number of channel signals in
the sound field auralization system based on wave field synthesis. Although the effect of
the number of channel signals on the physical accuracy of wave fronts was investigated,
the effect of the number of channel signals on sound field perception was not evaluated.
In this paper, two subjective assessments were performed for evaluating the effect of the
number of channel signals on directional perception and spatial impression. The results
of the two subjective assessments showed that there was no perceptual difference of the
directional perception and spatial impression even if the wave fronts were reproduced in
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the very low frequency range.
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Fig.2 Experimental environment in the sub-
jective assessment for directional per-
ception.
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tive assessment for the directional per-
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Fig.4 Flowchart of the subjective assessment
for the directional perception.
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Fig.5 Results of the subjective assessment
for the directional perception

(Central position).

BAaENT D L35 (M8(A) #2M). HL, F¥
FIMEBDA T v I AL KA~ OFMAILLLT

DEHITEID B TTND 1 6;=0°, =45, f3=—45°.
SV B &, B IR B B dy 1), dotd),

ds+d (Y L2 BIE A2 3% 1T 72 3 DO FE A Z &I
2%, ZIZT, dy, dy, dy 13HEAE— I BREERE F
TOHMTHL. ZD5H, di+d) D bEWVEERET
HDDOT, BIRENEIICE HiLX o (n) THDH. —
J7, dytdy, ds+dy 75 dy+dj IZHAT 0.001x e m(c i3
HiE) U RS 25 L, BIEIL z1(n) 726 1 ms B
3BT 2(n), z3(n) 2RI 2 L1245 (M 8(B) %
ZIR). T5L, 1(n) x5 HATEDHER 18] 34 L
LDT, zo(n) & xs(n) IETEBOEMIEL FhH LA
725D, ZORER, z1(n) OAREMNTZHE LRI LS
B (AREBRIZBW T 0°) ICHEBBNENMT D Z L1
% (K 8(C) Z&MR). Z 0 Z L ITHEEE S Fi 7%
WD HEAETHRRICEEHIND. 15T, 5256
T EIR, BRI, xﬁ—ﬁ?v—@ﬁ%%%#%ﬁ
BUE Mol < FiC e~ ToF 2 1 ms UL RN
TWDNEHI M %#an?“é_ LIZE > TT v 2T
LD HME~DOELRFTHZ LN TELLEEZD
no.

—75, F X RN 24, 36 DBEAITIT ERRO X H A



A, & HKH RE KESRICET2F vy RLHOTHNEZE - SRAEEADEICHSHE -

(a) 8 Channel Signals (b) 12 Channel Signals

__ 20} White Noise (3m) 20 i White Noise (3m)
= s --Speech (3m) 1 --Speech (3m)
g -o-White Noise (4m) -o- White Noise (4m)
= 10 -*-Speech (4m) 10 -* Speech (4m)
£ 5
a o — - 0 S
T 5 -5
K] -10 -10
5 -15 .15
= 20 20

25 25

20 -15-10 -5 0 5 10 15 20 20 -15-10 -5 0 5 10 15 20
(c) 18 Channel Signals

20 i~ White Noise (3m)

(d) 24 Channel S1gnals

20 i~ White Noise (3m)

= 15 [-Speech (3m) -&-Speech (3m)
g -o-White Noise (4m) o White Noise (4m),
b5 10]{-%-Speech (4m) 10]{-% Speech (4m)
£ 5
a2 o0 0
el -5
5 -10 -10 &
5 .15 -15
=20 20k
25 25

20 -15-10 -5 0 5 10 15 20 20 -15-10 -5 0 5 10 15 20
(e) 36 Channel Signals (f) Control Condition

25 2
__ 20}f>-White Noise (3m) 20 Ji- White Noise
[ 15 --Speech (3m) 15 --Speech
g -o-White Noise (4m)
5 10f%Speech (4m) 10
g s # 5
a 0
2 -5
g - X - 1 0
5 - -15
s

20§ 20

-25 -25
-20 -15 -10 -5 0 5 10 15 20 -20 -15 -10 -5 O 5 10 15 20
Presented Direction [°] Presented Direction [°]

6 mIED EBLEAM O TG - Al
Fig.6 Results of the subjective assessment
for the directional perception

(Forward position).
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Fig.7 Results of the subjective assessment
for the directional perception

(Backward position).
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Fig.11 Experimental environment of the
subjective assessment for the spatial
impression.
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Fig.13 Flowchart of the subjective assess-
ment for the spatial impression.
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Fig.14 Concepts of Auditory Source Width
(ASW) and Listener Envelopment

(LEV) (refered from [14]).
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Fig.15 Results of the subjective assessment
for the spatial impression
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Fig.16 Results of the subjective assessment
for the spatial impression
(Forward position).
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