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Three types of research

Applied

researchBasic

research

Cultural

applications



20151968





Benogo 2002-2005



Traditional 
testing 
methodologies 
lack ecological 
validity



Need to develop 
methods that 
better address 
challenges that 
hearing impaired 
encounter in real 
life.





• Geronazzo, M., Vieira, L. S., Nilsson, N. C., Udesen, J., & Serafin, S. 
(2020). Superhuman hearing-virtual prototyping of artificial hearing: a 
case study on interactions and acoustic beamforming. IEEE 
transactions on visualization and computer graphics, 26(5), 1912-1922.

Multi-talker scenario, selective auditory attention voice-pairing task
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NeteLærkeLone J.Lone P.

Evaluating the app

Focus group meeting

Observations in school

Social well-being

Dialogue meeting with local speech and language 
pathologists



Lyt igen 2021-2023



Goal: To train children and adolescents with hearing loss to 
navigate in different listening situations



Participatory design

• VR-app developed by Multisensory 
Experience Lab, AAU and Decibel

• Four children with HL co-created 
development of the VR-app

• Two scenarios: Music museum 
and 
school yard (hide-and-seek 
sound play)

17Øre-, Næse-, Halskirurgisk og Audiologisk Klinik 





VR game



To give families, teachers, speech and language pathologists around children 
and adolescents knowledge and the necessary tools to optimise social and 
academic inclusion.





2 year project period 
– September 2021 –

September 2023

22 children, aged 8-
12 year

16 children fitted 
with bilateral 

cochlear implants

5 children fitted with 
bilateral hearing aids

1 child with bimodal 
hearing solution; i.e. 
one hearing aid and 

one cochlear implant

VR training with the 
LYT IGEN-app twice a 

week for 3 months





Gfeller, K., Turner, C., Mehr, M., Woodworth, G., Fearn, R., Knutson, J. F., ... & Stordahl, J. (2002). Recognition of familiar melodies by adult 
cochlear implant recipients and normal‐hearing adults. Cochlear implants international, 3(1), 29-53.



Challenges



Melody recognition



Sound localization



Timbre recognition



• Enjoyment can improve with music training, a lot 
of focused listening, and changing expectations.

• The incoming signal doesn't change, but the brain 
'learns' to use the incoming sound more 
effectively. This is called neuroplasticity.









Danish music museum





Question: The museum of 

musical instruments has several 

ancient instruments. 

How can you enable visitors to 

interact with the instruments 

without touching them?



Which instrument is this?





• Bowed string instrument

• Rattling bridge

Tromba Marina

39















https://hearfirst.create.aau.dk



What are the main 
challenges when 
taking devices from 
the lab to the clinic?
What about public 
spaces?
What about home?



Hardware



Visual displays



Auditory displays



Software: HRTF for all?



Spagnol, S., Miccini, R., Onofrei, M. G., Unnthorsson, R., & Serafin, S. (2021). Estimation of 

Spectral Notches From Pinna Meshes: Insights From a Simple Computational 

Model. IEEE/ACM Transactions on Audio, Speech, and Language Processing, 29, 2683-2695.



Interactions





Ambeo Insta 360 pro





Participatory design 
approach



3) Prevent 
cybersickness
How to cope with cybersickness?



How can we 
cope with 
(listening) 
fatigue?



Personalization



What can we 
measure?



S. Bech and N. Zacharov, Perceptual Audio Evalua- tion: 

Theory, Method and Application (Wiley, Chichester, UK, 2006). 



Measuring multisensory experiences



Questions?

Thanks!


