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ABSTRACT: Various room acoustic parameters and their optimal values were proposed and verified as proper
interpretations to the listeners’ preference of concert hall sounds. However the listening environment has been
changed since they were developed, and the listeners’ preference may not be the same among countries of different
cultural backgrounds. Actual listeners’ preference should be applied to the design of a new concert hall. A survey
on the listening preference was carried out for 22 music experts. A room acoustical design process was proposed

which made the acoustical environment of a concert hall as close to the listeners’ preferences.
Keywords: Listening test, Listener preference, Concert hall, Room acoustic design
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Table 1. Settings of simulation software.

Item Settings
1 Number of rays 100,000 rays
2 | Impulse Response Length 3,500 ms
3 |Max. number of reflections 2,000
4 Power level 90 dB
5 | Number of sound sources 1
6 | Number of receiver points Audience seats i
Stage 3
7 Number of 3D surfaces 4913

Table 2. Settings of simulation software.
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Table 4. Musical background of the 22 subjects.
Lateral Energy
Fraction (LEF) 0.2 0.1/0.2/0.3 | Space sense -
Item Settings
Stage support dB -14 Monitoring 1 Professional performer 9
(STeany) (Busan Symphony Orchestra etc.)
Table 3. A . dli . | 2 Professor, Dept. of music 5
able 3. Acoustic parameters and listening samples. (Donga University etc.)
Acoustic N . Director, Music management company
parameters Listening materials 3 (Busan Cultural Center etc.) 2
Reverberation | Mendelssohn: 4™ mov., Symphony No.3 4 Professional conductor 3
Time (T) Handel: Water Music Suite No.6 (Busan Symphony Orchestra etc.)
M Issohn: 4™ : hony No.3 5 Musical commentator etc. 3
Bass Ratio (BR) endelsso 4 mov., Symphony No
Beethoven: 4™ mov., Symphony No.9
Biget: L’ Arlesi i 2
Strength (G) iget rlesienne S’ult‘e No
Johann & Josef Strauss: Pizzicate-Polka
Early to late Glinka: Overture Ruslan and Lyudmila
energy ratio (Cso)|  Mozart: Overture Le Nozze di Figaro
Lateral Energy Glinka: Overture Ruslan and Lyudmila
Fraction (LEF) Verdi:Prelude to Act 1, La Traviatta
Brahms: 1* mov, Symphony No.4
Stage support <
(STeary) Bruckner: 17 mov., Symphony No.4
Old Gavott Fig. 1. AKG K-1000, Aune X1s and Aune X7s.
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Table 5. Numerical result of the listening test.

. Marked .
Acoustic Musical
arameters (Unit) Value| preference | Average assages
p nbr.(1/2/3) passag
2.0 2/5/15 2.59
24 | 1450 | 143 | Mendels
sohn

Reverberation | 2.8 6/6/9 2.11

time (s) 20 | 3/4/12 243
24 | 5113 1.88 Handel
28 | 11/1/8 1.85
1.1 | 1414 2.68

12| 7z | 1sa | Mendels
sohn
. 1.3 11/3/5 1.68
Bass ratio
1.1 4/1/15 2.55
1.2 7/9/3 1.78 Beethoven
1.3 8/5/6 1.88
1 3/5/13 2.48
3 12/5/4 1.62 Biget
S h (dB) 5 7/5/9 2.1
rengt 1| 1515 | 267
3 14/5/2 1.43 Strauss
5 6/6/9 2.14

2 | 2118 2.76
0 13/6/1 1.40 Glinka
Early to late 2 6/6/7 2.02
energy ratio (dB) | -2 1/1/19 2.86
12/6/2 1.50 Mozart
8/7/5 1.83
0.1 | 4/0/18 2.64
02 | 5/10/6 2.02 Glinka
Lateral energy | 03 | 12/2/7 1.75
fraction 0.1 | 2/0/20 2.82
02 | 5/12/5 2 Verdi
03 | 15/3/4 1.5
8 3/2/15 2.60
12 | 10/3/6 1.78 Brahms
16 6/4/9 2.13

Stage support "' [ g [ 6/1/11 22
(Height of

12 5/8/4 1.88 Bruckner
ensemble
reflector,m) | 16 | 6/3/10 2.18
8 9/1/7 1.86
Old-
12 5/6/6 2.03 Gavott

16 3/5/10 2.39
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Table 6. Listener preference and the design target.

Acoustic parameters |Unit Reference| Listener Design
values | preferences | target
Reverberation time s 20 24 24
(M
Bass ratio (BR) 1.2 1.2-1.3 1.2
Strength (G) dB 3 3 3.5
Early to late energy
ratio (Cso) dB 0 0 0
Lateral energy
fraction (LEF) 02 03 025
Stage support 8-12
(Heightofthe | m | 10 | (i (S"lﬁzm )| variable
ensemble reflector) ymphony height
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Fig. 2. Marshall reflector design and the 1% reflec-
tions.

Table 7. Predicted reverberation times.

Volume Reverberation time (s)

() [ 125 Hz | 250 Hz| 500 Hz | 1000 Hz |2000 Hz|4000 Hz
25000 | 279 | 258 | 237 | 251 | 233 | 1.86
24000 | 274 | 254 | 226 | 237 | 223 | 1.83
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Table 8. Listener preference and the design target.

Acoustic parameters Unit | Vacant ocillllg?e d
Reverberation time (T) s 2.68 2.40
Bass Ratio (BR) 1.17 1.12
Strength (G) dB 43 3.6
Early to late energy ratio (Cgo) | dB -0.5 0.2
Lateral Energy Fraction (LEF) 0.254 0.241
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