N

N

Connecting a Biophysical Auditory Periphery Model to
Perceptual Back-ends for Psychoacoustic Performance
Prediction across Tasks
Alejandro Osses, Sarah Verhulst

» To cite this version:

Alejandro Osses, Sarah Verhulst. Connecting a Biophysical Auditory Periphery Model to Perceptual Back-
ends for Psychoacoustic Performance Prediction across Tasks. ARO Midwinter Meeting, Jan 2020, San José,
United States. <hal-03873557)

HAL Id: hal-03873557
https://hal.science/hal-03873557v1

Submitted on 24 Feb 2023

HAL is a multi-disciplinary open access archive L’archive ouverte pluridisciplinaire HAL, est des-
for the deposit and dissemination of scientific re- tinée au dépoét et a la diffusion de documents scien-
search documents, whether they are published or not. tifiques de niveau recherche, publiés ou non, émanant
The documents may come from teaching and research  des établissements d’enseignement et de recherche
institutions in France or abroad, or from public or pri- francais ou étrangers, des laboratoires publics ou
vate research centers. privés.

Au‘to'flizition
HAL Authorization


https://hal.science/hal-03873557v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

CONNECTING A BIOPHYSICAL PERIPHERY MODEL TO PERCEPTUAL BACK-ENDS FOR I

GHENT

PSYCHOACOUSTIC PERFORMANCE PREDICTION ACROSS TASKS Alejandro Osses Vecchi & Sarah Verhulst UNIVERSITY

Hearing Technology @ WAVES, Dept. of Information Technology, Ghent University

wireless, acoustics, environment & expert systems nl I I
-

waves.intec.ugent.be/hearing-technology

Motivati Simulations Back-end Processor

otivation Independent variable: Modulation depth /7 [dB]. Input to the back-end of the model: IC output (401 channels)

Biophysical models of the human auditory periphery can simulate objective markers of peripheral Fixed steps at -30, -24, -18, 12 -6. and 0 dB BB Template NB Template
hearing such as auditory brainstem responses (ABRs), and envelope-following responses (EFRs), and can . .- BB, trialatm=-6a8 S5 — A
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be used to simulate how hearing loss affects these responses. Here we show how perceptual back-ends
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Trials: Each condition was repeated 20 times
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can be attached to a model to predict behavioral detection thresholds in 3-AFC psychoacoustic tasks. Our Task:

Which sound
is different?
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objective is to better understand how the simulated detection cues are affected (1) by Intrinsic changes
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Hearing Impaired profiles:
Flat00 + 13-3-3
Flat00 + 7-0-0
Flat05, Slope40 + 13-3-3
Flat0O5, Slope40 + 7-0-0
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in the test stimuli, and (2) as a function of outer-hair-cell deficits or synaptopathy.
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Auditory Periphery Model
The Verhulst, Altoe, & Vasilkov, (2018) model was priorly validated (1) to capture broadband and
level dependent cochlear fllter tuning derived from human OAEs, Single-unit AN adaptation and

EFR properties, and (2) it can be used to study the impact of OHC and AN fiber/synapse Loss have on

Decision type 2
Template-based RMS detector

Decision type 1
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