NEWSLETTER

Centre for Acoustic Signal Processing Research
(CASPR)

August 2021

s

The Centre for Acoustic Signal Processing Research (CASPR)is a research

centre at the Section for Artificial Intelligence & Sound, Department of

Electronic Systems, Aalborg University, Denmark. CASPR is supported by the Contents
Demant Foundation, Oticon A/S, and Aalborg University.

i
CASPR

Centre for Acoustic Signal Processing Research

1 CASPR

2-3 Research & Teaching

4-5 CASPR Summer School

6 News

7 Publications

Department of Electronic Systems

Section on Artificial Intelligence & Sound
Aalborg University




Research in CASPR

CASPR is conducting research related to advanced
statistical signal processing solutions for assistive

listening. The research finds direct use in communication Machine L“mu
devices such as hearing aids, helmets, headphones,

hlear implant r monitor, ear pi diagnosti HDseR e ks
coc‘ ear implants, ear mo ho g ea' p eczs, ag c;]s Ic A h niti
e‘qmpmer?t, etc. However, the envisioned research also °Mulﬁmodallblometrlcsg
finds use in related areas such as robust speech/speaker « Brain-computer interfaces
recognition, brain computer interfaces, acoustic event » Big Data
detection, etc. « Data mining
The scientific scope of CASPR encompasses Information and
| | Communication Theory
e statistical signal processing. Statistical Signal
e machine learning. e ig * Wireless sensor networks
. . L . * Network coding
e information and communication theory with o Data Cor e
applications to wireless exchange of information * Speech processing P
between listening devices and other external * Signals in noise Chsnnel cocing
devices. + Spatial signal processing ' Information flows in systems

* Multi-modal signal

e pattern recognition. processing

e data mining in body worn sensor data.
e perception-based statistical signal processing.

CASPR will navigate in a rapidly changing technological
landscape: we envision a near future, where the

technological landscape allows very different, and better, * Signal processi '
hearing assistive devices than are known today. complements the auditory system
Specifically, we envision that near-future hearing assistive

devices will: The scientific disciplines of CASPR

= increase the wireless exchange of information with
each other, with other body-worn devices and with
devices outside the body.

= make use of additional microphones on or outside
the body, and will employ other types of body-worn
or outside-the-body sensors.

= work in a much closer symbiosis with the user.




Teaching in CASPR

Current courses related to CASPR

CASPR is heavily involved in teaching and education at B.Sc., M.Sc., PhD., and Postdoc level in disciplines that are
relevant to the scientific scope of CASPR:

Control and optimization, PhD course.
Machine learning, PhD course.
Deep learning, PhD course.

CASPR Summer School on Signal Processing for Hearing Assistive Devices.

CASPR is currently involved in 5 student projects:

Project 1

Self-Supervised Deep Learning of Representations
with Application to Speech Classification.

Signal Processing and Acoustics, long Master thesis
project.

Bjgrn Uttrup Dideriksen and Kristoffer Calundan
Derosche

Project 2

Predictability-Based Objective Evaluation of Sound.
Mathematical Engineering, long thesis project with
Oticon A/S.

Thor Pilgaard Knudsen

Project 3

Fourier Neural Operators for Virtual Microphones in
the Time Domain.

Mathematical Engineering, 8th Semester project
with B&O A/S.

Kristian Spgaard, Simone Birk Bols Thomsen,

Martin Voigt Vejling.

Project 4

Bias-free DNNs for speech enhancement.
Signal Processing and Acoustics, thesis project
with Oticon A/S.

James Peter Harris and Jakob Krarup Thomsen.

Project 5

Analysis of Scale-Invariance in EEG Microstates due
to Acoustic Stimuli.

Mathematical Engineering, long thesis project.
Rasmus Lykke Vestergaard.




CASPR 2021 Summer School

Signal Processing for Hearing Assistive Devices

On May 17-21, 2021, CASPR organized the online The Summer School consisted of lectures by

CASPR Summer School on Signal Processing for invited experts, lectures by CASPR staff, and

Hearing Assistive Devices. theoretical/practical exercises.

Around 38 participants were enrolled in the Lectures covered topics such as basic auditory

Summer School, with participant affiliations equally perception, fundamental signal processing

divided between industry (hearing aids, head sets, problems in hearing assistive devices and state-of-

communication, etc) and university (Denmark, the-art solutions (hearing loss compensation,

Czech Republic, Italy, The Netherlands, UK). beamforming, feedback cancellation, etc.) and
emerging topics (audio-visual methods, EEG-based
methods, personalization, listening effort, etc.).
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Lecturers in the 2021 CASPR Summer School on Signal Processing for Hearing Assistive Devices.
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A new industrial Postdoc project was initiated with Oticon A/S. The project is supported by Innovation
Fund Denmark and Oticon A/S.

e Title of postdoc project: Vision-assisted Hearing Aid System
e Company: Oticon A/S.
e Postdoctoral fellow: Daniel Michelsanti

e PhD researcher Payam S. Baboukani presented his paper entitled “Estimation of Directed Dependencies in Time
Series Using Conditional Mutual Information and Non-linear Prediction” at the EURASIP European Signal Processing
Conference (EUSIPCO), March 2021.

e PhD researcher Poul Hoang presented his paper entitled "Joint Maximum Likelihood Estimation of Power Spectral
Densities and Relative Acoustic Transfer Functions for Acoustic Beamforming" at the IEEE International Conference
on Acoustics, Speech, and Signal Processing (ICASSP) conference in June 2021.

e Visiting PhD researcher Giovanni Morrone presented his paper entitled "Audio-Visual Speech Inpainting with Deep

Learning" at the IEEE International Conference on Acoustics, Speech, and Signal Processing (ICASSP) conference
in June 2021.




Recent CASPR Related Research

Coding. A. k. Sarkar, 2
Processing Letters, 2021.

A Family of Adaptive Volterra Filters Based on Maximum
Correntropy Criterion for Improved Active Control of
Impulse Noise. G. Guttikonda, S. Burra, A. Kar, J.
@stergaard, P. Sooraksa, V. Mladenovics, D. Haddad.
Accepted for publication in Elsevier Circuits, Systems,
and Signal Processing, 2021.

Multiple Sub Filter Based Proportionate Filtering for
Nonlinear Acoustic Echo Cancellation. V. Burra, A. Kar
and J. @stergaard. Accepted for publication in Journal of
Applied Acoustics, 2021.

An Overview of Deep-Learning-Based Audio-Visual
Speech Enhancement and Separation, D. Michelsanti, Z.-
H. Tan, S.-X. Zhang, Y. Xu, M. Yu, D. Yu, and J.

Jensen. IEEE Trans. Audio, Speech, Language Process.Vol.

29, pp. 1368-1396, 2021.

Speech Intelligibility Prediction Using Spectro-Temporal
Modulation Analysis, A. Edraki, W.-Y. Chan, J. Jensen,
and D. Fogerty. IEEE Trans. Audio, Speech, Language
Process. Vol. 29, pp. 210-225, 2021.

Directed Data-Processing Inequalities for Systems with
Feedback. M. Derpich and J. @stergaard. Entropy,
Vol.23., April 2021.

Minimum Processing Beamforming. A. Zahedi, M.S.
Pedersen, J. @stergaard, T.U. Christiansen, L. Bramslgw,
J. Jensen. IEEE Trans. Audio, Speech, Language Process.,
2021.

avsieiiaoy on-Decoding g VIusic Listening:
A Pilot Study. A. Simon, S. Bech, G. Loquet, J. @stergaard.
Accepted for presentation at 16" International Conference on
Music Perception and Cognition, 2021.

An Orthogonality Principle for Select-Maximum Estimation of
Exponentional Variables. U. Erez, J. @stergaard, R. Zamir.
Accepted for presentation at IEEE International Conference on
Information Theory (ISIT), 2021.

Low Delay Robust Audio Coding by Noise Shaping, Fractional
Sampling, and Source Prediction. J. @stergaard. IEEE Data
Compression Conference, March 2021.

UIAI System for Short-Duration Speaker Verification Challenge
2020. M. Sahidullah, A.K. Sarkar, V. Vestman, X. Liu, R. Serizel, T.
Kinnunen, Z.-H. Tan, E. Vincent, Proc. of the 8th IEEE Spoken
Language Technology Workshop (SLT 2021).




