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ABSTRACT

In order to investigate how recorded sounds of different surround sound microphone arrays are perceived,
subjective evaluation of two classical music pieces recorded using seven microphone arrays were conducted in
Fukuoka, Osaka, Tokyo, and Vienna. The listening tests were done using Scheffé' s pairwise rating method on
powerfulness, width, softness, and preference. Although, in general, the ratings were highly dependent on a
choice of music piece, high and low ratings on powerfulness were seen for Decca Tree with Omni Square array
and Double M/S array, respectively for both of the pieces used in the experiments. Also, prediction equation of
preference was formulated from perceptual attributes, and the equation showed that higher powerfulness, higher

width, and lower softness yielded higher preference.
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Figure 1: Scheffé' s pairwise comparison analysis results
from*“ Pines of Rome” for Japanese participants. Colored
bars show relative mean ratings and whiskers show 95%
confidence intervals around the mean.
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Figure 2: Scheffé s pairwise comparison analysis results
from*“ Wellington's Victory” for Japanese participants.
Colored bars show relative mean ratings and whiskers
show 95% confidence intervals around the mean.
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Figure 3: Results from participants seated in the front area
(upper panel), and the rear area (lower panel), for “ Pines
of Rome.” Colored bars show relative mean ratings and
whiskers show 95% confidence intervals around the mean.

Program: Wellington's Victory

06

02} \I‘ ‘ T ‘

3 ‘ W - I | _I & l.T
-0.2 ! B |
=04 1 + ‘ 4
[___IFukada Tree
06} [ Decoa Tree & Omni Square Mid

- I 30mni & IRT Cross

N SCardioid & Hamasaki Square Mear
[ Ominig

-08 . NAS
I Double MS

Powerfulness Width Softness Prefarance
Attribute

Score

Program: Wellington's Victory

06
0.4
0.2r I _ ‘
] [
. L 1
3 -02 ‘
-0.41 -
| Fukada Tree
-06F [ Decoa Tree & Omni Square Mid
[ 30mni & IRT Cross
N 5Cardioid & Hamasaki Square Mear
[ Ominia
-08 [
I Double MS
Powerfulness Width Soltness Preference

Attribute

Figure 4: Results from participants seated in the front area
(upper panel), and the rear area (lower panel), for
“Wellington’s Victory.” Colored bars show relative mean
ratings and whiskers show 95% confidence intervals
around the mean.
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Figure 5: Scheffé' s pairwise comparison analysis results
from*“ Pines of Rome” for participantsin Vienna. Colored
bars show relative mean ratings and whiskers show 95%
confidence intervals around the mean.
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Figure 6: Scheffé’ s pairwise comparison analysis results
from*“ Wellington's Victory” for participantsin Vienna.
Colored bars show relative mean ratings and whiskers
show 95% confidence intervals around the mean.

Surround Study Group, AES Japan Section
Page 6 of 8



Marui, Kamekawa, and Irimajiri

AES Surround Study Group
Evaluation Tests Report

3. QOooooooooono

14000000000000000000
gogo3poooooooooooooobooboo
CO00ODO00OoO0O0OOoODOOoOoDoOoOooEuoo
goooboobbboooooooobobbooo
gboboobooooobgobobobobo
goooboobbboooooooobobbooo
goooboobbboooooooobobbooo
goooboobbboooooooobobbooo
gooobooooooobooon

goooobbooooooobobbboog
gboooboooooooboon

Yoret = 96X poner - 37 Xy — -12X

power softness

OD00D0OR=7400000000000000
googon

+ 46X, qp, — -09X

softness

ypref = '37Xpower
O00000R=800000x0000000
dooooooooobDDDDywbO OO0
gooono

goooobboooooooobbbooo
goooboobbboooooooobobbbooo
goooboobbboooooooobobbbooo
gooboobooboobgooobooooboo

gooobobboooooooobobbooo
gogoobobbbooooooooboboboooo
gogoobobbbooooooooboboboooo
gogoobobbbooooooooboboboooo
gogoobobbbooooooooboboboooo
OROO000DDOOOONDDOOOODDOO
gooobbbboooooooobobobooo
gboooboobooooboooboobo

gooobobboooooooobobbboog
oooobobobboooooooobobbooo
gooobooobpooo

4, O0O0OO0oOoOoOoOoboood

gooobobboooooooobobbboog
oooobobobboooooooobobbooo
oooobobobboooooobobobbbooo
oooobobobboooooobobobbbooo
oooobobobboooooobobobbbooo
oooobobobboooooobobobbbooo

O000000oooo0oooooDoooooo
O000000oooo0oooooDoooooo
O000000oooo0oooooDoooooo
Oo00ooDoOoO0ooooOoooooooovro
000000000 powerfulnessd O depth O
O widh O O envelopment O O natura
reverberation] O preferencel D 60 0 0 00O OO
O00000DoDOooo0oooooooooon
oooo

O0O0OFgue70000x 00000OD0OOO
gogoQoooeuuouooooooooog o
doQoOoOoOb0O0o0ooooooooobooooa
0000O000O0o0oO0obOO0obO0obOOoobooOooa
doQoOoOoOb0O0o0ooooooooobooooa
doQoOoOoOb0O0o0ooooooooobooooa
0000O000O0o0oO0obOO0obO0obOOoobooOooa
doQoOoOoOb0O0o0ooooooooobooooa
gooQooOoOO0O0o0ooooooooobooooao
gooQooOoOO0O0o0ooooooooobooooao
00000000000 Natural reverberation
gooQooOoOO0O0o0ooooooooobooooao
gooQooOoOO0O0o0ooooooooobooooao
gooQooOoOO0O0o0ooooooooobooooao
oooooooo

5. 000

goboobboooooooobobbboogo
gooobobboooooooobobbboogo
obooboooooobooooooos3goo
gooobobboooooooobobbboogo
gbooobooboobob

O000DO0DoDO0Doooooooooooon
go0oOoOoOOoOoOOoOoOoOoOoOoOooODoOOOO
O0000o0DoDooOo0ooooooooooo
0 O 0O O Decca Tree & Omni Square Midd 20 O
go0oOoOoOOoOOoOOoOoOOoOoOoOoOooODoOOOO
O0000o0DOooOo0ooooooooooon
ODoubleMSOOOODOOOODOOOOOO
Oo0oOoOoOOoOoOoOoOoOoOoOooOooOooOOOO0
O0000000oo0ooooooooooo
oooooooooo

gooobboooooooobobbboogo
gogoooobbooooooobobbboogo
gogoooobbooooooobobbboogo
oo

Surround Study Group, AES Japan Section
Page 7 of 8



Marui, Kamekawa, and Irimajiri

AES Surround Study Group
Evaluation Tests Report

45
4r . I
x bd ¥ x
g35 x
2 ; x :
] x :
+ 3 -
|
v
]
s
s
& 25
2
1.5
1
Power Depth Width Height Env Matural Rev  Pref
Attribute
5
45
4 X x T
x
x x
East 1
2 x
5
@
+ 3
|
v
]
s
s
& 25
2
1.5
1
Pawer Depth Width Env Matural Rav Praf

Attribute

Figure 7: Comparison of subjective impression regarding
5.1 channel surround playback and 2 channel stereo
playback. Crosses show mean ratings and whiskers show
95% confidence intervals around the mean. The results
were collected in Japan (upper panel) and Vienna (lower
panel).
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