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I. Doctoral Thesis

Appropriateness and Relevance

The thesis addresses the problem of preparing robust and at the same time computationally manageable
models for automatic speech recognition (ASR) and language identification (LID) in the context of Air
Traffic Control Communication (ATCC). As such, it is definitely appropriate to the discipline of information
technology and addresses a relevant problem since the available pre-trained models for ASR and LID often
exhibit a degraded performance in highly specific domains such as ATCC. Also, the hardware limitations
present in the ATCC environment naturally call for models with reduced number of parameters.

A summary of the Contributions of the Thesis

The primary goal of the thesis is to develop and evaluate algorithms for reducing the number of
parameters of the state-of-the-art models used for ASR and LID, specifically in the challenging real-world
task of ATCC. The main contributions of the thesis are (1) the introduction of the method applying
orthonormal constraints in back-end discriminators (2) the application of Singular Value Decomposition
(SVD) matrix factorization to the feed-forward layers of the pre-trained model based on the Transformer
architecture. Both techniques led directly to the fulfiiment of the declared goals of the dissertation - a
significant reduction of the number of parameters of the mentioned models while maintaining high
performance. The third contribution is the investigation of Normalizing Flows as a non-linear scoring
method for LID to bypass traditional Gaussian assumptions.

According to the well-structured list of publications included in the thesis, the doctoral student herself is
the main author of all the presented methods so there is no doubt about her personal contribution.

Novelty and Significance:

The thesis presents a high level of novelty, particularly in its focus on structural compression via SVD that
provides benefits during both the training and inference phases, distinguishing it from popular methods
like LoRA that only reduce trainable parameters. All the presented novel methods have a high potential to
be significantly beneficial in other “niche” tasks (like ATCC) where both the fine-tuning to the domain and
parameter efficiency is crucial. Of course, there is no doubt about the practical applicability of the methods
- the author tested them directly in the real-world ATCC task.

Evaluation of the Formal Aspects of the Thesis:

The thesis text is very well-structured, going from theoretical foundations and baselines to novel
contributions and future work. It is written in excellent English. All decision that student had to make
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during her work on the dissertation are clearly explained and justified. Also the figures and tables present
in the thesis are well-designed and accurately support the scientific discussion.

The only minor issue are the broken reference to some of the figures —in pages 57, 70, 71 and 73 there is
always a formulation “... presented in Table (some number} and Figure ??.“. It would be nice to fix these
minor errors prior to publication.

Quality of Publications

The core of the thesis has been published in three papers —two of them were published at recent ICASSP
and Interspeech conferences that constitute the flagship publication channels in the field of speech
processing. The third publication venue - Odyssey 2024 — is a workshop specifically focused on speaker
and language recognition, with esteemed professionals in the field present both as speakers and as the
program committee members. It is therefore safe to say that the work of the thesis author has already
successfully passed through rigorous peer review.

Overall, the quality and quantity of the student publications is rather impressive — it includes 4 journal
papers and over 15 conference and workshop papers.

Il. Candidate’s Overall Achievements

Overall R&D Activities Evaluation:

The candidate’s involvement in major European research project HAAWAII indicate a high level of scientific
erudition and practical research capability. The results included in the thesis, combined with the extensive
list of co-authored publications on diverse topics such as callsign detection and speaker role identification,
demonstrate that the student possesses strong creative abilities and can contribute effectively to large-
scale, multidisciplinary scientific efforts. The candidate has demonstrated successful international
collaboration, working closely — among others - with colleagues at the Idiap Research Institute in
Switzerland and Brno University of Technology. This ability to conduct research across institutions and
within the framework of funded grants (e.g., Horizon 2020) highlights the student's professional maturity
and readiness for a career in academia or advanced industrial R&D.

I1l. Conclusion

Based on the content of the reviewed thesis and the presented list of scientific achievements, | strongly
believe that the doctoral thesis and the student’s achievements until now meet the generally accepted
requirements for the award of an academic degree (in accordance with Section 47 of Act No. 111/1998
Coll., on higher education institution).

Pilsen, 23.6.2026
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