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A. Adversarial Attacks and Robustness in Deep Neural Networks for

Sound Event Detection

Abstract:

H pay8aia avamtuén kat n ammoteAeopatikotnta tng Babiag Madnong £xovv
odnynoel moAAeg epapuoyeg va Bacidovtal ota vevpwvikda diktva yia Tig Bacikeg
Toug Aettovpyieg. ITap’ OAa avtd, £xel amoderyOel 0TI avtd ta dikTva eival evaiwTa
o€ emBE0eLg TOV WTOOKOITOVV OTO VA TA AVAYKACOLV va kKavouv AdBog rtpofAeyerg.
Ye avt ) SutAwpatikn epyaoia, e0TIAOVE 08 VEVP®VIKA S1KTLA TTOL £XOVV
EKTTASEVTEL V1O TNV AVAYVOPL0T) NYXNTIK®V YEYOVOTwV. ITio ovykekpiueva,
exmauSevovpe eva ovveAikTiko Siktvo oto AudioSet, £va gvpeiag kAipakag dataset
JTOV QTOTEAEITAL QIO TIEPIOCOTEPA ATTO 500 NYNTIKA YEYOVOTA. LTI CUVEXELQ,
e@apuolovpe kKAAO1kEG embeoelg Tov avadelkviouy Tig adSVVAIIES AVTOV TWV
povTEAwV. 'Eva evummolakd amoteAeoua aut®wy Twv emOEceEmV elval 0TI LITopovv va
AVAYKACOLV TO HOVTEAO (e peyaAn mbavotnta) va stpoPAemel OTL Sev vtapyel
KAITO10 NYTNTIKO YEYOVOG, EVM TTAPAMNAA 0TO AvOP®ITIVO AUTL I} TAPOLOIA TOV
YEYOVOTOG eival epgpavng. Avtn 1 advvauia eival amayopevTIKT) Yl EPAPULOYES TTOV
Baoidovtat og TETO10VL €160VG povVTEA YA TIg AelTovpyieg Toug. 'Etol, ota mAaiola tng
epyaoiag, e€etaldovpe Siagpopeg peBoGovg pe TIg ommoieg LWITOPOLUE VA BeATiIOOVUE
TNV AVOoXN TOV VEVPWVIK®V S1KTV®V. ITio cuykekpipéva, eEetadovpe v emidpaon
tov adversarial training oe avtég Tig embeoelg. TéAog, melpapati{OHAoTe ue
uebodovg opadormoinong (clustering) otov xwpo avamapaotdoewy (representation
space) TOV HOVTEAOV, e OTOXO VA S1aXWPIoOVLE TA KAVOVIKA Selypata amo ta
avtiototya adversarial Setyparta.



%{ MANEMIETHMIO MEIPAIQE 0.N.M.x
i

- % UNIVERSITY OF PIRAEUS N O H M%Xyﬁl;lrﬂ

INEZTITOYTO IAHPO®OPIKHX

TMHMA YHOIAKQN
KAI THAEINIKOINQNIQN

XYXTHMATQN

B. Automatic music captioning

Abstract:

In recent years a lot of research has been done on the task of automatic audio
captioning, where given a non-speech audio sample a (deep) learning model returns
a brief caption in free text form that describes the acoustic scene. Music captioning
comprises a domain-specific application of audio captioning, where the machine
learning mode now has to describe a given music sample. Such models can be
helpful and important for people with accessibility issues, as well as for
automatically extracting information about music samples.

C. Machine Unlearning

Abstract:

Machine unlearning allows a trained model to selectively remove some unwanted
samples (“forget set”) while minimizing any adverse effects on the performance of
the remaining data (“retain set”) and without retraining the model from scratch [1].
Current methodologies in machine unlearning have primarily focused on models
trained through supervised learning. However, the applicability of these
methodologies to self-supervised models, which power many of today's practical
applications, remains questionable. The scope of this thesis is to investigate the
feasibility and effectiveness of applying machine unlearning techniques to
self-supervised models.

[1] Heng Xu, Tianqing Zhu, Lefeng Zhang, Wanlei Zhou, and Philip S. Yu. 2023.
Machine Unlearning: A Survey. ACM Comput. Surv. 56, 1, Article 9 (January 2024),
36 pages. https://doi.org/10.1145/3603620
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