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Professor Horst Cerjak, 19.12.2005
1

BA-TIP-MA      TU Graz

TI-Bachelor/Master -Seminare

(Akustik und Audiotechnik)

Inhalt:

�‡ Organisatorischer Ablauf TI-Bachelor-Seminare
�‡ �2�U�J�D�Q�L�V�D�W�R�U�L�V�F�K�H�U���$�E�O�D�X�I���/�9���Ä�7�R�Q�L�Q�J�H�Q�L�H�X�U-�3�U�R�M�H�N�W�³
�‡ Organisatorischer Ablauf TI-Masterseminar



Professor Horst Cerjak, 19.12.2005
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BA-TIP-MA      TU Graz

TI-Bachelor -Seminare
(Akustik und Audiotechnik)

�‡ Elektro- und Raumakustik, SE, 442.200
�‡ Audio Signal Processing, SE, 442.201
�‡ Speech Processing, SE, 442.202
�‡ Audioelektronik 1, SE, 453.005

Genaue Infos unter:
spsc.tugraz.at �ÆTeaching �ÆCourses �ÆTI-Bachelorseminar am SPSC



Professor Horst Cerjak, 19.12.2005
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BA-TIP-MA      TU Graz

�‡ Teamarbeit (wenn möglich)
�‡ Auswahl eines Themas bzw. Betreuers
�‡ Checkliste & Zeitplan
�‡ Anmeldung zum entsprechenden Seminar bei: werner.weselak@tugraz.at

�‡ Start-Präsentation (5 Minuten): Zeitplan, Arbeitspakete, Literaturliste, Konzept 
[unmittelbar nach der Anmeldung zum Seminar]

�‡ Midterm-Präsentation (10 Minuten): vorläufige Ergebnisse, Forschungsfragen
�‡ End-Präsentation (15 Minuten): Endergebnisse

�‡ Anmeldung zur Midterm-/End-Präsentation bei Dr. Werner Weselak
�‡ Präsentationstermine siehe TUGonline
�‡ Anwesenheitspflicht!

Genaue Infos unter:
spsc.tugraz.at �ÆTeaching �ÆCourses �ÆTI-Bachelorseminar am SPSC

TI-Bachelor -Seminare
(Akustik und Audiotechnik)

mailto:werner.weselak@tugraz.at
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BA-TIP-MA      TU Graz

�‡ Einzelarbeit oder Teamarbeit möglich
�‡ Auswahl eines Themas bzw. Betreuers
�‡ Checkliste & Zeitplan
�‡ �$�Q�P�H�O�G�X�Q�J���]�X�P���Ä�7�R�Q�L�Q�J�H�Q�L�H�X�U-�3�U�R�M�H�N�W�³���E�H�L����werner.weselak@tugraz.at

�‡ Start-Präsentation (5 Minuten): Zeitplan, Arbeitspakete, Literaturliste, Konzept
[unmittelbar nach der Anmeldung zum Seminarprojekt]

�‡ Midterm-Präsentation (10 Minuten): vorläufige Ergebnisse, Forschungsfragen
�‡ End-Präsentation (15 Minuten): Endergebnisse

�‡ Anmeldung zur Midterm/End-Präsentation bei Dr. Werner Weselak
�‡ Präsentationstermine siehe TUGonline
�‡ Anwesenheitspflicht!

Genaue Infos unter:
spsc.tugraz.at �ÆTeaching �ÆCourses �ÆToningenieur-Projekt am SPSC

Toningenieur -Projekt
(Akustik und Audiotechnik)

mailto:werner.weselak@tugraz.at
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BA-TIP-MA      TU Graz

�‡ Auswahl eines Themas bzw. Betreuers
�‡ Checkliste & Zeitplan
�‡ �$�Q�P�H�O�G�X�Q�J���]�X�P���Ä�0�D�V�W�H�U�V�H�P�L�Q�D�U���7�,�³bei: werner.weselak@tugraz.at

�‡ Start-Präsentation (5 Minuten): Zeitplan, Arbeitspakete, Literaturliste, Konzept 
[unmittelbar nach der Anmeldung zum Seminar]

�‡ Midterm-Präsentation (20 Minuten): vorläufige Ergebnisse, Forschungsfragen

�‡ End-Präsentation (20 Minuten): Endergebnisse

�‡ Anmeldung zur Midterm-/End-Präsentation bei Dr. Werner Weselak
�‡ Präsentationstermine siehe TUGonline
�‡ Anwesenheitspflicht!

Genaue Infos unter:
spsc.tugraz.at �ÆTeaching �ÆCourses �Æ
�ÆMasterseminar TI / Toningenieur-Masterarbeiten am SPSC

TI-Masterseminar
(Akustik und Audiotechnik)

mailto:werner.weselak@tugraz.at
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BA-TIP-MA      TU Graz

Genaue Infos unter:
spsc.tugraz.at �ÆTeaching �ÆTheses and Projects

�‡ Anfrage bei den Betreuern nach aktuellen Themen �±
auch eigene Vorschläge möglich

Themen
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BA-TIP-MA      TU Graz

Fachbereich Elektroakustik
Bachelor-Seminar (Elektro- und Raumakustik, Seminar), Master-Projekt (TI-Projekt)

MA (Masterseminar TI)

nähere Informationen bei: Dr. Werner Weselak , e-mail: werner.weselak@tugraz.at

mailto:werner.weselak@chello.at


Institut für Signalverarbeitung und Sprachkommunikation

Professor Horst Cerjak, 19.12.2005
1

Bachelor -SeminarGraz 01.10.2025

Bachelor -Arbeit: 3D Messverfahren in der 
Raumakustik ( Ambisonics )

�‡ Literaturrecherche (Literatur wird zur Verfügung gestellt)
�‡ Erstellung eines Messskripts (Python/Matlab/MaxMSP)
�‡ Erstellung von Auswerteskript und Analysetool
�‡ Durchführung von Messungen in variablen akustischen 

Umgebungen
�‡ 1 bis 2 Personen (skalierbar)
�‡ Zeitraum: ab sofort

�‡ Ansprechperson TU-Graz:
Werner Weselak

�‡ Betreuung: Fa. Rohde Acoustics



Institut für Signalverarbeitung und Sprachkommunikation

Professor Horst Cerjak, 19.12.2005
2

Bachelor -SeminarGraz 01.10.2025

Bachelor -Arbeit: Vergleich raumakustischer 
Simulationsprogrammen

�‡ Erstellung eines 3D-Modells in SketchUp und Rhino
�‡ Simulation in EASE, Treble, Pachyderm, CATT Acoustics
�‡ Softwareanalyse
�‡ Vergleich der Ergebnisse
�‡ Literatur: BRAS - Database
�‡ Zeitraum: ab sofort 

�‡ Ansprechperson TU-Graz:
Werner Weselak

�‡ Betreuung: Fa. Rohde Acoustics



Modelling of Loudspeakers for Virtualization
TI-project proposal

Lukas �*�¸�O�O�H�V, Matthias Frank



Motivation

�à Head-RelatedTransfer Functions(HRTFs): 3D audio overheadphones

�à Additional room impulseresponses�I�¾�U��room virtualization

�6�3�6�&���7�K�H�V�L�V���(�Y�H�Q�W�������������������������������������������������0�R�G�H�O�O�L�Q�J���R�I���/�R�X�G�V�S�H�D�N�H�U�V���I�R�U���9�L�U�W�X�D�O�L�]�D�W�L�R�Q���������������������������������/�X�N�D�V���*�¸�O�O�H�V�����0�D�W�W�K�L�D�V���)rank 2



Motivation

�à Loudspakerdirectivity requiredto walk through the virtual room

�à Near-field directivity requiredfor closeloudspeakers

�à Modeling of distortions important for small smart speakers

�6�3�6�&���7�K�H�V�L�V���(�Y�H�Q�W�������������������������������������������������0�R�G�H�O�O�L�Q�J���R�I���/�R�X�G�V�S�H�D�N�H�U�V���I�R�U���9�L�U�W�X�D�O�L�]�D�W�L�R�Q���������������������������������/�X�N�D�V���*�¸�O�O�H�V�����0�D�W�W�K�L�D�V���)rank 3

Idea

�à Measurement of far-field and near-field directivitiesand distortions

�à Find pausible/simple model to incorporatein room virutalization



Your tasks

�à Design measurementsetup/ routine at IEM anechoicchamber

�à Perform measurementsof studio loudspeakersand smart speakers

�à Implementation of evaluationin Matlab

�à Design and conducta listeningexperiment

Questions
�à Which angular grid/ resolutionis necessary?

�à Which radial grid/ resolutionis necessary?

�à Are minimum-phase filters sufficient?

�à How important are distortions?

�6�3�6�&���7�K�H�V�L�V���(�Y�H�Q�W�������������������������������������������������0�R�G�H�O�O�L�Q�J���R�I���/�R�X�G�V�S�H�D�N�H�U�V���I�R�U���9�L�U�W�X�D�O�L�]�D�W�L�R�Q���������������������������������/�X�N�D�V���*�¸�O�O�H�V�����0�D�W�W�K�L�D�V���)rank 4



Thanks for your attention !

�6�3�6�&���7�K�H�V�L�V���(�Y�H�Q�W�������������������������������������������������0�R�G�H�O�O�L�Q�J���R�I���/�R�X�G�V�S�H�D�N�H�U�V���I�R�U���9�L�U�W�X�D�O�L�]�D�W�L�R�Q���������������������������������/�X�N�D�V���*�¸�O�O�H�V�����0�D�W�W�K�L�D�V���)rank 5



Object-Based Modeling of near-field HRTFs
TI-project proposal

Matthias Frank, Felix Holzmüller



Motivation

�x Head-Related Transfer Functions (HRTFs): 3D audio over headphones

�x Typical HRTF measurement in far field (r > 1 m)

�x Near-field HRTFs for plausible close virtual sources necessary

�x Most prominent effect: increase of ILD, spectral changes

SPSC Thesis Event 2025                   Object-Based Modeling of near-field HRTFs                Matthias Frank, Felix Holzmüller 2

https://doi.org/10.1016/j.apacoust.2022.109173 https://doi.org/10.1016/j.apacoust.2016.08.015

https://doi.org/10.1016/j.apacoust.2022.109173
https://doi.org/10.1016/j.apacoust.2016.08.015


Motivation

�x Modification of far-field HRTFs to get near-field HRTFs known in literature

�x Rendering would require several HRTF different distances

SPSC Thesis Event 2025                   Object-Based Modeling of near-field HRTFs                Matthias Frank, Felix Holzmüller 3

https://doi.org/10.1016/j.apacoust.2016.08.015

Idea: Object-based model

�x Find a filter (or source) model that can be applied to the virtual source signal (instead of 
the far-field HRTF) to generate the impression of a near-field source

=> such a solution would only require a single HRTF set for all distances

https://doi.org/10.1016/j.apacoust.2016.08.015


Your tasks
�x Literature Review of important near-field cues

�x Implementation of Prototype (Matlab, Python, using IEM plugins)

�x Listening Experiment

Questions
�x Does it sound convincing (also in comparison to measured near-field HRTFs)?

�x Could it be applied to (the direct sound of) binaural room impulse responses?

�x Can it be done direction dependent?

�x Could it be applied to Ambisonic rendering?

SPSC Thesis Event 2025                   Object-Based Modeling of near-field HRTFs                Matthias Frank, Felix Holzmüller 4



Thanks for your attention!

SPSC Thesis Event 2025                   Object-Based Modeling of near-field HRTFs                Matthias Frank, Felix Holzmüller

MEASUREMENT           WEIGHTING            REDUCED ORDER              DECODER TYPE           ROOM            MODEL          CONCLUSION 

5
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Graz University of Technology, Department of Electrical Engineering and Information Technology 112.06.2025

Wireless Communications and Sensing

S t a t i s t i c a l  S i g n a l  
P r o c e s s i n g

W i r e l e s s  C o m m u n i c a t i o n s  
a n d  S e n s i n g

�ƒ Measurement and modelling of
multipath radio channels

�ƒ Analysis and optimization of
UWB, mmWave , RFID and
massive -MIMO systems

�ƒ Integrated communication and 
sensing , positioning

�ƒ Wireless power transfer

�ƒ Algorithms for signal parameter
estimation

�ƒ Robust algorithms for positioning
and sensing (radar) systems

�ƒ Bayesian models for integrated
communication and sensing

�ƒ Hybrid models: integration of
machine learning

4400 IKS - Institute of Communication Networks and Satellite Communications

Teaching

�ƒ Focus area: 
Digital communication systems

�ƒ Physical layer: propagation
channel incl. antenna; signal-
level models; optimization

�ƒ Statistical signal processing

�ƒ Bachelor courses :
�ƒ Digital Communications: VO + 

UE + Labor (neu!)
�ƒ Information Theory & Coding

�ƒ Master courses : 
�ƒ Satellite Communications
�ƒ Satellite Technology (neu)
�ƒ Estimation & Detection (neu)
�ƒ Bayesian Inference (neu)

Prof. Erik Leitinger

Prof. Klaus Witrisal



www.tugraz.at �„

Graz University of Technology, Department of Electrical Engineering and Information Technology 212.06.2025

Christian Doppler Laboratory for
Location -aware Electronic Systems

Robust localization based on radio 
systems: digital models of the environment 
(digital twins) ; keyless access systems; 
quality control

REINDEER �± Horizon 2020 
Distributed massive -MIMO systems for
6G: efficient, robust communication; 
localization; wireless power transfer

AMBIENT -6G �±Horizon Europe
Batteryless IoT nodes integrated in 6G 
networks : backscatter commun. for OFDM-
MIMO; wireless power transfer; initial access

4400 IKS - Institute of Communication Networks and Satellite Communications

Wireless Communications and Sensing �±Projects 



www.tugraz.at �„

Satellite Communications and Space Technology

Graz University of Technology, Department of Electrical Engineering and Information Technology 3

4400 IKS - Institute of Communication Networks and Satellite Communications

12.06.2025

�ƒ Development of robust hard - and 
software for small satellites

�ƒ System integration 
�ƒ Qualification tests of space HW
�ƒ Commissioning and operation 

of small satellites
�ƒ Satellite communications, GNSS, 

and Remote Sensing

Teaching
�ƒ Satellite systems:

�ƒ Communications technology
�ƒ Systems Engineering
�ƒ Robust Hard- and Software

�ƒ SES �±Master in Space Science 
and Earth from Space

�ƒ Space Tech�„ �±Master in Space 
Systems and Business Engineering

3 Satellites designed, build, operated
�ƒTUGSAT-1 / BRITE-Austria

first Austrian satellite, constellation, 
asteroseismology: bright stars

�ƒOPSSAT �±first sat for ESOC
first ESA mission awarded
with the SpaceOps award

�ƒPRETTY �±passive reflectometry of 
GNSS signals to measure precise 
altitudes (ice glaciers, sea waves)

SatComWeather
�ƒ investigation of atmospheric 

attenuation effects by weather (rain) 

UAV-3S_4D-AEROSPACE
�ƒSystem Simulator für eine UAV 

Terminal Entwicklung
�ƒClient / Funding: ESA Connectivity & 

Secure Communications

Projects

Research

Prof. Franz Teschl
Dr. Manuela Wenger
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Graz University of Technology, Department of Electrical Engineering and Information Technology 412.06.2025

Wi r e l e s s  c o m m .  &  s e n s i n g

Sa t e l l i t e g r o u n d s t a t i o n

Va c u u m  c h a m b e r /  s h a k e r

Laboratories
4400 IKS - Institute of Communication Networks and Satellite Communications



Information Planes and Decompositions

Understanding the interplay between 
compression, redundancy, and 
generalization

�‡Information Plane Analyses
�‡Partial Information Decomposition

�Y���v�����š�Z���]�Œ���]�u�‰�����š���}�v�����v���Œ�P�Ç�����(�(�]���]���v���Ç



MSc Thesis: Compression vs. Pruning

�‡Evidence: Information-theoretically compressed latent 
representations generalize better

�‡Evidence: Pruned neural networks generalize better

Research Question:
�/�•���š�Z���Œ�����������}�v�v�����š�]�}�v�������š�Á�����v���cprunability�^��

and information-theoretic compression?



MSc Thesis: Information Plane Analysis of 
Clustered Latent Representations
�‡Interplay between information-theoretic and geometric compression is not 

entirely clear
�‡Problem: In deterministic NNs with continuous representations, 

information-theoretic compression is difficult to measure
�‡Solution: Use NNs with discrete representations, as they are information-

theoretically compressed

Research Question:
If we control for information-theoretic 

compression, what is the relation between 
geometric compression and performance?
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Philipp Aichinger

Div. Phoniatrics-Logopedics, Dept. Otorhinolaryngology

Comprehensive Centre for AI in Medicine (CAIM)

Student topics
with the

Speech and Hearing Science Lab (MedUni Vienna)

Email:
philipp.aichinger@meduniwien.ac.at



Philipp Aichinger

Speech and Hearing Science (SHS) Lab 2

Speech and Hearing Science (SHS) Lab
@ MedUni Vienna

My background

�‡ �(�O�H�F�W�U�L�F�D�O���	���V�R�X�Q�G���H�Q�J�L�Q�H�H�U�L�Q�J�����0�6�F���¶������

�‡ �-�R�L�Q�H�G���0�H�G�8�Q�L���9�L�H�Q�Q�D�����¶������

�‡ �3�U�R�F�H�V�V�L�Q�J���R�I���S�D�W�K�R�O�R�J�L�F�D�O���V�S�H�H�F�K�����3�K�'���¶������

�‡ �)�R�X�Q�G�H�G���6�+�6���/�D�E�����¶������

�‡ �1�H�Z�H�V�W���S�U�R�M�H�F�W�����9�2�&�2�3�$�7�����¶������

�‡ �+�D�E�L�O�L�W�D�W�L�R�Q���#���0�H�G�8�Q�L���9�L�H�Q�Q�D�����¶������

�‡ �&�R�P�S�U�H�K�����&�H�Q�W�U�H���I�����$�,���L�Q���0�H�G�L�F�L�Q�H�����¶������

Field of interest

Communication disorders : 
affecting speech and/or hearing:
caused by pathologies, injuries, or damage of 
brain, nerves, or IO -periphery

Hot topics : 
�&�D�Q�F�H�U�����V�W�U�R�N�H�����F�K�U�R�Q�L�F���K�R�D�U�V�H�Q�H�V�V�����«

Medical professions : 
Medical doctors, 
speech -language pathologists (SLPs/logopedists)

General (clinical) goals : 
Prevention, diagnosis, treatment, rehabilitation

Engineering applications : 
Cochlear implants, hearing aids, speaking aids, 
�R�W�K�H�U���F�R�P�P�X�Q�L�F�D�W�L�R�Q���D�L�G�V���	���W�R�R�O�V�����E�L�R�P�D�U�N�H�U�V�����«



Philipp Aichinger

Speech and Hearing Science (SHS) Lab 3

Pool of topics
�‡ Voice conversion (VC) & enhancement

�‡ Topic 1.1: Disease progression modelling (MSc)

�‡ Topic 1.2: Audio -visual speech enhancement of pathological speech (MSc)

�‡ Topic 1.3: Accepted latency for voice conversion speaking aid (BSc)

�‡ Classification, event detection, characterization

�‡ Topic 2: Breathing patterns in pathological speech (BSc)

�‡ Speech recognition and language modelling

�‡ Topic 3.1: Prosthetics for hearing & cognitive impairments (MSc)

�‡ Topic 3.2: Autom. recognition of crowd -sourced speech (MSc)

�‡ �7�R�S�L�F�������������$�X�W�R�P�����D�V�V�H�V�V�P�H�Q�W���R�I���P�X�O�W�L�O�L�Q�J�X�D�O���F�K�L�O�G�U�H�Q�V�·���V�S�H�H�F�K(MSc)

�‡ Aeroacoustics:

�‡ Topic 4: Aeroacoustic simulation of voiced fricatives (MSc)



Philipp Aichinger

Speech and Hearing Science (SHS) Lab 4

Pool of topics

Disease progression modelling

Pre-treatment voice

Predicted voicePatient

Post-treatment voice

Clinical treatment

Speech 
analysis

Speech 
synthesis



Philipp Aichinger

Speech and Hearing Science (SHS) Lab 5

Pool of topics
Breathing patterns in pathological speech 

S
pe

ak
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 2
S

pe
ak
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 1

(inhalation)
Which one is 
pathologic?
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Speech and Hearing Science (SHS) Lab 6

Pool of topics

Language learning & development

�ÆAutomated 
assessment of 
�P�X�O�W�L�O�L�Q�J�X�D�O���F�K�L�O�G�U�H�Q�V�·��
speech
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Speech and Hearing Science (SHS) Lab 7

Pool of topics

Hi, how are you?

Prosthetics for hearing & cognitive impairments
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Speech and Hearing Science (SHS) Lab 8

Pool of topics

Aeroacoustic simulation of voiced fricatives

Mofakham et al 2022

Tongue

Palate Lips

Teeth
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Speech and Hearing Science (SHS) Lab 9

Pool of topics
Email:

philipp.aichinger@meduniwien.ac.at

�‡ Voice conversion (VC) & enhancement

�‡ Topic 1.1: Disease progression modelling (MSc)

�‡ Topic 1.2: Audio -visual speech enhancement of pathological speech (MSc)

�‡ Topic 1.3: Accepted latency for voice conversion speaking aid (BSc)

�‡ Classification, event detection, characterization

�‡ Topic 2: Breathing patterns in pathological speech (BSc)

�‡ Speech recognition and language modelling

�‡ Topic 3.1: Prosthetics for hearing & cognitive impairments (MSc)

�‡ Topic 3.2: Autom. recognition of crowd -sourced speech (MSc)

�‡ �7�R�S�L�F�������������$�X�W�R�P�����D�V�V�H�V�V�P�H�Q�W���R�I���P�X�O�W�L�O�L�Q�J�X�D�O���F�K�L�O�G�U�H�Q�V�·���V�S�H�H�F�K(MSc)

�‡ Aeroacoustics:

�‡ Topic 4: Aeroacoustic simulation of voiced fricatives (MSc)
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Franz Pernkopf

Intelligent Systems Group
Signal Processing and Speech Communication Laboratory

Graz University of Technology
 Austria

pernkopf@tugraz.at
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Research Group

pernkopf@tugraz.at

Machine 
Learning for 
Radar Signal 
Processing

Uncertainty Modelling, Graphical 
Models, Causality, Voice 

Conversion

Robust AI for Industrial and Medical  
Applications
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�‡ Computational Lung Sound Analysis

�‡ New data available!
�‡ Time-series classification of disease (asthma, 

pneumonia, COPD etc.)
�‡ ToDo: Data loader, Implement some baseline

Bachelor/Master/TI Projects & Master Theses 2025
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Applications: Speech enhancement, radar signal processing, keyword spotting

Literature Survey: Resource-Efficient 
Machine Learning and 
Green AI

Bachelor/Master/TI Projects & Master Theses 2025
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Bachelor/Master/TI Projects & Master Theses 2025

P
ot
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tia
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�‡ Sonification  of time-series data of the Austrian power grid; 
Anomaly detection in sequential data

�‡ Prediction  (day-ahead) of grid load , grid loss , wind and 
solar  energy production using the Austrian power grid data 
and data from Geosphere (i.e. weather)

 Models: Time-series Dense Encoder (TiDE), temporal 
fusion transformer, XGBoost�����«��

Sonification
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�‡ Modeling of Rail Vehicles
P

ot
en

tia
l T

op
ic

s

Bachelor/Master/TI Projects & Master Theses 2025
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�‡ Development of a digital Photovoltaic (PV) twin for forecasting , 

condition assessment, and automated monitoring with connection to 
operating and weather data.

�‡ Automated AI-Based Thermography Analysis /Maintenance for PV 
Development of an AI-based algorithm for automated analysis of 
thermographic image data, including classification of typical fault 
patterns (hotspots, cell defects) and/or regression models

Bachelor/Master/TI Projects & Master Theses 2025
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Bachelor/Master/TI Projects & Master Theses 2025

P
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l T
op

ic
s

�‡ Simulation of Standalone Battery Energy Storage Systems in 
Electricity Markets

 Development of a Python-based decision-making model using 
real market data (e.g., EPEX Spot) for day-ahead, intraday, and 
frequency control markets 

 Simulation of operating strategies based on historical data
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Bachelor/Master/TI Projects & Master Theses 2025

P
ot

en
tia
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s

�‡ Test -time adaptation for optical character recognition
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How to start your project

�‡Select research area/topic which correlates with 
your interests!

�‡Approach me/my colleagues which will provide a 
specific topic (you can also suggest your own 
topic)

�‡Regular meetings on the progress of the topic

www.spsc.tugraz.at
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Research @     

Probabilistic Graphical Models
�ƒ Analysis of Belief Propagation
�ƒ Causality
Deep Learning
�ƒ Uncertainty Modelling in DNNs
�ƒ Physics-Informed Neural Networks
�ƒ Robustness & Domain Adaptation
�ƒ Resource-efficient Deep Models

Speech Processing
�ƒ Source Separation & Dereverberation
�ƒ Keyword Spotting
�ƒ Acoustic Scene Classification
Medical Data Processing
�ƒ Lung Sound Classification
�ƒ Event-Detection in Heart Sounds
Industrial Applications
�ƒ Condition Modelling: Rail Vehicle, Steel 

Industry
�ƒ ML for Radar Signals
�ƒ Time-series Forecast: Energy, Solar etc.

Feature 

Representation

& 

Architecture 

Limited Data

Noise & Outliers 
in Data

Domain 
Adaptation

Uncertainty 
Modelling

Model 
Explainability

Applications

R
es

ea
rc

h 
A

re
as

 &
 A

pp
lic

at
io

ns

Research Challenges in 
Machine Learning
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