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The Impact of Moving Sounds on Emotional Ratings and Postural Sway:

Validating Real-Life Sounds for Virtual Reality Balance Retraining Algorithms
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(Table 2): Definitions of acoustical envelope characteristics for each acoustical category. Results

Postural sway did not differ significantly between motion
conditions or sound categories.

Acoustical Category Definitions
Sounds defined by stable, continuous frequencies with minimal

modulation; Spectrally simple, typically consisting of a single
harmonic component [6].
Sounds characterized by periodic or irregular fluctuations in
Amplitude-Modulated amplitude while frequency remains relatively stable. Characterized

by rhythmic fluctuations in intensity [7].
Sounds where frequency varies over time, producing sweeps,

Tonal

However, both motion direction and sound type
significantly influenced perceived direction of motion and
emotional ratings (valence, arousal, potency, intensity,
and threat), with no interaction effects.
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ﬁ

Mean COP
Velocity (mm/s)

|
Looming Receding Looming Receding Looming Receding Looming Receding
Motion Motion Motion Motion

Mean VAS score for
Perceived Direction
Mean VAS score for
Perceived Valence
Mean VAS score for
Perceived Arousal

1
Looming Receding Looming Receding Looming Receding Looming Receding

Motion Motion Motion Motion

Mean VAS score for
Perceived Threat
Mean VAS score for
Perceived Salience

>h
et
N
c
Q
et
c
[®)
O
2
(D)
O
—
O
al

Mean VAS score for
Perceived Potency
Mean VAS score for

[ )
Conclusions References
[1] Brasure, D. (2026) Virtual Reality for Vestibular Rehabilitation. VEDA. Available at: https://vestibular.org/article/diagnosis-treatment/treatments/virtual-reality-for-vestibular-rehabilitation/ [Accessed 02/01/2026].
[2] Hong, S. K. (2024) ‘Clinical application of virtual reality for vestibular rehabilitation’, Research in Vestibular Science. 2024;23(4):124-131. Available at: https://doi.org/10.21790/rvs.2024.019
I I I 3] Best, V., B ,R., L dier, M., Majdak, P. and Kop¢o, N. (2020) ‘Sound E lization: A Revi fR R h’, Trends in Hearing, 24, 2331216520948390. h ://doi.org/10.1177/2331216520948390
Although audlto ry mOthn and SOu nd Catego ry dld not alter pOStU ral Sway, they [3] Best aumgartner, avandier. ajda and Kopco ( ) ‘Sound Externalization eview of Recent Research’, Trends in Hearing ttps://doi.org
. . . . . [4] Bach, D. R., Neuhoff, J. G., Perrig, W. and Seifritz, E. (2009) ‘Looming sounds as warning signals: The function of motion cues’, International Journal of Psychophysiology, 74(1), 28-33. Available at:
produced distinct subjective emotional and perceptual responses. PKtpsi/14010rg/10.1016/p3ycho.2009.06.004
[5]1 BBC Sound Effects (2026a) BBC Sound Effects Homepage. Available at: https://sound-effects.bbcrewind.co.uk/[Accessed 13/11/2025].
[6] GAémez, E. (2006) ‘Tonal Description of Polyphonic Audio for Music Content Processing’, INFORMS Journal on Computing, 18(3), pp. 294-304. Available at: https://doi.org/10.1287/ijoc.1040.0126
Th e Se fl n d I n gs S u gge St th at re a l- llfe e C O logl C a l_ a u d Ito ry Stl m u ll e ll C It m e a n I n gfu l [7] Shimokura, R. and Soeta, Y. (2026) ‘Reaction Time to Amplitude-Modulated Tones Under Spectral Masking: Implications for Architectural Acoustic Design’, Applied Sciences, 16(8), 3814. Available at:
https://doi.org/10.3390/app16083814
d |ffe re n C eS | n p e rC e |Ve d m Otl O n a n d e m Otl O n a l_ a p p ra | S a l, S u p p O rtl n g th e | r [8] Suied, C., Susini, P. and McAdams, S. (2008) ‘Evaluating warning sound urgency with reaction times’, Journal of Experimental Psychology: Applied, 14(3), 201-212. Available at: https://doi.org/10.1037/1076-898X.14.3.201
o . o . o o [9] Vos, J. and Houben, M.M.J. (2013) ‘Enhanced awakening probability of repetitive impulse sounds’, The Journal of the Acoustical Society of America, 134(3), pp. 2011-25. Available at: https://doi.org/10.1121/1.4817923
p Ote nt I a l re l-eva n C e fo r VI rt u a l_ re a l-lty b a l-a n C e - ret ra I n I n g a lgO r I t h m S ° [10] Farina, A. and Gage, S.H. (eds.) (2017) Ecoacoustics: the ecological role of sounds. First edition. Hoboken, NJ: John Wiley & Sons, Inc. Available at:
https://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk&db=nlabk&AN=1535839 [Accessed 01/03/2026].
. . . . [11] Franzoni, V., Biondi, G. and Milani, A. (2020) ‘Emotional sounds of crowds: spectrogram-based analysis using deep learning’, Multimedia Tools and Applications : An International Journal, 79(47-48), 36063-36075. Available
Longitudinal studies are recommended to determine whether these perceptual e: btos:/of.o18/10.1007/5711042-020-09428:x

[12] Sisman, B., Yamagishi, J., King, S. and Li, H. (2021) ‘An Overview of Voice Conversion and Its Challenges: From Statistical Modeling to Deep Learning’, IEEE/ACM Transactions on Audio, Speech, and Language Processing, 29.

effects translate into measurable changes in alertness and postural control. Avallable a:Pitps://dol o/ 10. 1109/ TASLR.2020.3038524


https://vestibular.org/article/diagnosis-treatment/treatments/virtual-reality-for-vestibular-rehabilitation/
https://vestibular.org/article/diagnosis-treatment/treatments/virtual-reality-for-vestibular-rehabilitation/
https://vestibular.org/article/diagnosis-treatment/treatments/virtual-reality-for-vestibular-rehabilitation/
https://vestibular.org/article/diagnosis-treatment/treatments/virtual-reality-for-vestibular-rehabilitation/
https://vestibular.org/article/diagnosis-treatment/treatments/virtual-reality-for-vestibular-rehabilitation/
https://vestibular.org/article/diagnosis-treatment/treatments/virtual-reality-for-vestibular-rehabilitation/
https://vestibular.org/article/diagnosis-treatment/treatments/virtual-reality-for-vestibular-rehabilitation/
https://vestibular.org/article/diagnosis-treatment/treatments/virtual-reality-for-vestibular-rehabilitation/
https://vestibular.org/article/diagnosis-treatment/treatments/virtual-reality-for-vestibular-rehabilitation/
https://vestibular.org/article/diagnosis-treatment/treatments/virtual-reality-for-vestibular-rehabilitation/
https://vestibular.org/article/diagnosis-treatment/treatments/virtual-reality-for-vestibular-rehabilitation/
https://doi.org/10.21790/rvs.2024.019
https://doi.org/10.1177/2331216520948390
https://doi.org/10.1016/j.ijpsycho.2009.06.004
https://sound-effects.bbcrewind.co.uk/
https://sound-effects.bbcrewind.co.uk/
https://sound-effects.bbcrewind.co.uk/
https://doi.org/10.1287/ijoc.1040.0126
https://doi.org/10.3390/app16083814
https://doi.org/10.1037/1076-898X.14.3.201
https://doi.org/10.1037/1076-898X.14.3.201
https://doi.org/10.1037/1076-898X.14.3.201
https://doi.org/10.1121/1.4817923
https://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk&db=nlabk&AN=1535839
https://doi.org/10.1007/s11042-020-09428-x
https://doi.org/10.1007/s11042-020-09428-x
https://doi.org/10.1007/s11042-020-09428-x
https://doi.org/10.1007/s11042-020-09428-x
https://doi.org/10.1007/s11042-020-09428-x
https://doi.org/10.1007/s11042-020-09428-x
https://doi.org/10.1007/s11042-020-09428-x
https://doi.org/10.1109/TASLP.2020.3038524

	Slide 1

