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Introduction Task 2 : Dereverberation for Hearing Devices [UHH]

« According to a projection of the world health organization, 25% of the worldwide

population will have a hearing problem by 2050 Model-based neural network approach

Reverberant
Signal — Combine distortionless guarantees of

linear filtering with powerful expressive
Neural . Weighted

modelling of neural networks
Network Linear Filtering

* Hearing aids and cochlear implants are successful treatments for a wide range of

nearing losses up to profound deafness

« Users show a decrease in sound reception performance in adverse listening = Integrate traditional signal processing

computations into training procedure of

conditions
network through end-to-end optimization

* Unclear if the device settings are optimal for the respective user group

« The aim of this project is to use Al based techniques to optimize on an individual user

level the sound reception in adverse listening condition
Dry Signal
+

Residual Late — Linear filtering: remove moderate
Reverberation reverberation while protecting direct path

and early reflections
Neural . Non-Linear

Network Post-Filtering

Decompose dereverberation task

« The goal is to maximize the benefit that users get from their devices

Taskl : Optimized Fitting of Hearing Devices [UzL]

— Non-linear post-filtering: remove
residual late reverberation
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: . — Real-time capable
— Optimal thresholds were determined,

with absolute regression values below these
being set to zero.

— Reverberation reduction tailored to
hearing-aid or cochlear-implanted listeners
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— Measuring the mean error against
ground-truth fitting in L{- and L,-norm with
o 5 10 15 2 5 10 15 2 40-fold cross-validation

Threshold in dB Threshold in dB

w
w

56"

w
o

54

o

Data set = 1-1.5 dB improvement on average in the APOLQA ASDR AELR
¢ L,-norm and up to 0.5 dB improvement on 1.5 16l 1107
average in L{-norm 1.3 s 9
. | 2 8|
| 5 = 1.1 N ol
= Improve fitting 0.9 | 6 |
—> T | 3¢ :
neresse § — Additional information from EEG signals g ; 2 _
—> 2 0*3 _ | 21 3|
Attention Decoding 0‘1 1t % .
® maintain increase m decrease . i ] -
: FIrSt reSU|tS Wlth DNN approaCh TED —_ {]5' Tan — U? Tﬁﬂ — 09 TED = 05 Tﬁﬂ —_ {]7 Tﬁg —_ Dg Tﬁ[j - 0.5 TED — 07 Tﬁﬂ - 09
J00-PSD-WPE 4 DNN-PF U0  DNN-WPE
U0 E2Ep-WPE  BEDNN-WPE+DNN-PF B BE2Ep-WPE+DNN-PF
/ - Headpiece 1. J-M. Lemercier, J. Thiemann, R. Koning, T. Gerkmann, Customizable end-to-end optimization of online neural-
Microphones Ny b - network supported dereverberation for hearing devices, ICASSP 2022, June, Singapore
\' _'lé,i 2
b 2. , Neural-network supported Kalman filtering for robust online speech dereverberation in noisy
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b Conclusions
°
Electrode array RF coil . :
* Progress compared to the state-of-the-art by use of Al based techniques iIn
the fitting and signal processing for hearing aids and cochlear implants was
Al-based Individualized ClI Fitting .
Database , shown in bench tests
— Fast, (semi or fully) automated
determination of fitting parameters based on  Fitting of hearing devices can be improved by Al-supported fitting
Request response global and individual data as well as objective _
Initiate & at given cu;e_nt measurements performed by HCP recommendations (TaSk 1)
Monitor Control -‘T — Red 4t 4 _ di fort b _ : : :
| computer Reduced time and patient discomfort by - Al based algorithms can be used for dereverberation to achieve higher
lowering the number of NRI measurements
+ that need to be made suppression compared to statistical approces (Task 2)

HCP ueiu CI Patient

DNN-based NRI Analysis

: A DNN has been developed to analyse NRI Confusion matrix, without normalization MNormalized confusion matrix
responses for threshold determination resp] 13

« Classification of neurophysiological responses for cochlear implant fittings can
be vastly improved by Al

« Studies need to be conducted with the respective target groups to show the

. real-life benefit that users can expect from the research done
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Using Big Data

— Global and individual data will be used to
speed up measurement and increase fitting . . . , ,
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 Overall goal is to evaluate all parts together in a bimodal user population
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which use a cochlear implant and a contralateral hearing aid
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