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A Study on the Relationship Between Apparent Auditory Room Size
and Acoustic Preference
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Human tend to rely their information about the size of a space on vision. However. it might be a common
experience to perceive a certain difference in spaces without any visual difference, in such spaces as rooms
for music performance., multimedia environments with multiple sound sources. and car cabins, where
auditory experiences have a certain importance. In the present work, apparent auditory room size was
measured at different positions in a room through a series of listening experiments. Also, measurement. of
room acoustic parameters was carried out and their relationships with perceived auditory room size were
analyzed. The results suggest that apparent auditory room sizes were largely dependent on musical clarity,
distance between a source and a receiver, and sound pressure level at the listening position. Also, the
results from acoustic preference test suggest that smaller apparent room sizes were preferred for listening to
orchestral, cello and flute music. The relationship between apparent auditory room size and vocal music was

found to be statistically insignificant.
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Figure 2. Interior view of MFC.
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Table 2. Anechoic music sources used for the listening

experiments.
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Figure 3. Transfer function of HATS and Senheiser headphone
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Table 3. Measurement positions represented by the auditory
stimuli {G: gallery. S: stalls).

Wiy | FEZEEE | zemy e
2306 12 G
2486 13.5 G
24F4 20 G
25D6 20 G
26C9 20 5
26H3 25 S
H32 10 S
034 15 S
040 15 S
V26 20 S
W34 20 S
Wos 22 S
AAZ5 25 S
BB3% 25 S
HH44 30 S

T 4. OANENL Rtk
(LF: 125~250Hz, MF:0.5~TkHz, HF:2k~4kHz)
Figure 4. Differences in SPL among the measurement positions
(LF: 125~250Hz, MF:0.5~ 1kHz, HF:2k~4kHz).

SPLawL SPLLE SPLme SPLwr
23D6 5.6 -4.2 -4.3 -6.4
24B6 -3.8 -5.1 -3,7 -3.7
24F4 -3.9 -6.2 -2.5 4.1
25D6 -4.9 -4.1 -4.4 -5.0
26C8% -3.9 -3.6 -23 -4.5
26H3 -8.6 ~2.1 -5.8 -7.2
H32 0 0 0 .0
034 -2.3 ~2.4 -3.2 -2.1
040 -2.18 ~2.9 -3.9 -1.8
V26 -3.3 -2.9 -2.7 -3.4
W34 -3.3 4.2 -2.4 -3.4
Wos -5.9 -6.1 6.5 5.7
AAZ5 5.1 ~5.4 -4.2 -6.3
BB35 -4.7 -7.1 -4.1 ~4.8
HH44 -6.5 ~5.3 -6.0 -6.7
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Figure 5. A view from the position, WG08.
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Table 5. Apparent auditory room sizes measured at 6 listening
position, selected based on the first listening

experiment.
HIGMRIY | Psychological scale value b 2=}
H32 -0,675650323 0
V26 -0.403951874 0.27169845
24F4 -0.127347686 0.276604188
24B6 0.132567265 0,259914951
W08 0.439715011 0,307147746
2306 1.017126385 0.577411374
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Table 6. Correlations between apparent auditory room size and
acoustic preferences for each different musical
instrument. :

AFeI| | orchestra cello flute vocal
ARAIE(r} -0.7223663 | -0.9433242| -0.7343884 ) -0.0897453
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Figure 7. Listeners” acoustic preferences for different musical
instruments depending on listening positions.
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B 7. 2% BHE7 U4 X E0 B2lE Ses SFTY (LF: 125~250Hz, MF:0.5~1kHz, HF:2k~4kHz)
Table 7. Measured room acoustic parameters for the second listening experiment. {LF: 125~250Hz, MF:0.5~1kHz, HF:2k~4kHz).

;E?;j Cor | oo [ Coorr [ Conr [ Coonsr | Coone | EDTie EDTiw

EDTi¢| Taor| Taone | Tomr| BR | TR | IACGe| IACCwe | IACCH

H32{-76) 47| 78] 08| 59| 95| 1.91| 1.87
V26| 64 18| 48[ -03| 46| 7.8 1.63| 1.48
24F4) 63| 2.7 | 44| -3.2] 39| 5.22| 2.31] 1.90
2486) -35| 3.0 53| -20| 45| 67| 259] 185
W08| -3.1| 08| 39| -14| 1.8 | 49| 254| 1.95
2306| -2.8] 1.9 ]| 2.29| -04) 2.75| 3.1 | 2.06| 2.06
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156 270; 2.34( 2.08(1.15{0.88] 0.77 | 0.31 | 0.21
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2.03) 2.51| 2.33]| 2.07)1.08/0.89] 083 | 0.22 | 0.12

23, stalls2Ue galleryF-2olA F7te] #2E 2
HRYen JzZhHoz 4= ] A}t de
g, Juzgo] A&, 181 C80, SPLElO| WerE
30| #EE 27| AZsigict B3 SRAHEE BHoHE
o, Aok AQgt eAAER), AR FR) B X
FEZe| e AL Ausiynt, whd, goke] A ¥t
A A2z folHl At vehtA) agict

2 Q7E AR QRRPES YR 3 Aoy
AA Aol A 2 Azte] Yhidlole ta Fel7t Q.
b 5 dode thE Rt AHRASE 2
A ASE dAOE T AP S8l £ g7ofiM 2
A% Azkse| Ui AFARE AW Aol

M 2

2 A7l Ad Aaye o E 58 2
Aol ZA=HU

H1@d¥

1. J. Sandvad, "Auditory perception of reverberant
surroundings,” J. Acoust.Soc. Am,, 105 (2), Pt. 2, 1193
(paper 3pSP3), 1999,

2. S. Hameed, J. Pakarinen, K. Valde, and V. Pulkki,
“Psychoacoustic cues in room size perception.” Proceedings
of the 116th Audio Engineering Society Convention, Berlin,
2004,

3. D. Cabrera and D. Gilfillan, "Auditory distance perception of
speech in the presence of noise.,” Proc. Int. Conf. Auditory
Display, Kyoto, Japan, 2002,

4. D. Cabrera, A. Nguyen and Y.-J. Choi, "Auditory versus
visual spatial impression: a study of two auditorta,” Proc.
Int. Conf. Auditory Display, Sydnay, Australia, 2004.

5 D. Cabrera, D.-U. Jeong, H-J. Kwak, and J-Y. Kim,
“Auditaory Room Size Perception for Modelled and Measured

Roorrs,” Proc. Inter-Noise, Rio, Brasil, 2005,

6. Kendall, R.A. MEDS: Music Experiment Development

System. Unpublished software available at http://Awwaw.
ethnmusic.ucla,edu/systematic/Facultv/Kendall/meds.htm.,
1998

7. W. S. Torgerson, Theory and Methods of Scaling. (New
York, John Wiley & Sons, 1962)

8. Thurstone, L. L. "A Law of Comparative Judgement.”
Psychological Review, 34, 273-289, 1927.

9. F. Mosteller, ‘Remarks on the Method of Paired
Comparisons:3. A Test of Significance for Paired
Comparisons when Equal Standard Devistions and Equal
Correlations are Assumed.” Psychometrika, 16, 207-218.
1951,

X} oF

e A ol ¢ (Dae-Up Jeong)

19874 28! AR 21533t (FHAD

19894 6 HMcisin HEFUTY (FHYAD

19984 123 =F AlSt chsta AT (AP

2008 AL MSCER HZXTAISER 2T

wRgAROE 2L AURS A2IRY, US| A2 ¥ AF



