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Please state your opinion on the following aspects of (I) the student’s thesis and (Il) the student’s overall
achievements, and (lll) state your conclusion (a minimum of approx. 300 characters foreach item below is
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I. Thesis

Appropriateness and relevance

Is the area addressed by the thesis appropriate to the particular scientific discipline of the thesis and does
the thesis address relevant problems within the chosen area?

The topic addressed in the thesis is highly appropriate for the scientific discipline of speech and language
technology. The thesis focuses on parameter-efficient models for automatic speech recognition and
language identification, with a particular emphasis on the air traffic control domain. This is a relevant and
practically important research direction.

A summary of the contributions of the thesis

From your point of view, please summarize what the goal of the thesis is, what the main contributions
of the thesis are, and whether the thesis has achieved the chosen goal.

Please indicate also specific contributions of the student.
The thesis makes the following main contributions.

® [t investigates parameter-efficient backend discriminators for language identification, especially the
use of orthonormal constraints.

® The thesis studies normalizing flow models as backend scoring methods.

® The thesis investigates low-rank factorization in large pretrained transformer-based speech models
and studies its combination with LoRA.
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For the student’s specific contributions, the student is the first author of the ICASSP 2024 paper on
orthonormal constraints for LID and the INTERSPEECH 2024 paper on low-rank adaptation of pretrained
models, and is also a co-author of the Odyssey 2024 paper on normalizing-flow backends.

Novelty and significance:

Please assess the level of novelty of the results and their significance for the given scientific area, for its
further development, and if applicable for possible applications in practice.

The thesis contains results with a reasonable level of novelty and significance. Some technical components,
such as TDNN-F, orthonormal constraints, SVD-based factorization, and LoRA, are based on existing
methods. However, their application, analysis, and comparison in the context of pretrained speech models,
LID, ASR, and the air traffic control domain provide meaningful new insights.

Evaluation of the formal aspects of the thesis:

Please evaluate formal qualities of thesis and its language level.

The thesis is generally well organized and readable. The structure is clear, moving from background and
baselines to proposed methods, experiments, and conclusions. The language level is acceptable for a PhD
thesis, and the main ideas are understandable.

There are some presentation issues that should be corrected. In the derivation around Eq. 4.5, the final
expression appears to contain a matrix multiplication typo. Given the dimensions involved, the term
should be of the form 4QM rather than 4MQ. This seems to be a typographical error rather than a
conceptual problem, because the subsequent update equation is written in the correct form. There are
also unresolved cross-references, such as “Figure ??” in Section 4.2.4 (there are more, please check
carefully).

Quality of publications

Has the core of the thesis been published at an appropriate level? Please judge the quantity and quality
of the publications. When judging the quality, please take into account internationally recognized
standards (WoS/Scopus quartiles, CORE ranks, specific knowledge of flagship publication channels of
agiven community, etc.) in a way appropriate for the given area of the thesis.

The thesis lists publications directly used in the dissertation, including papers at ICASSP 2024,
INTERSPEECH 2024, and Odyssey 2024. ICASSP and INTERSPEECH are among the most important and
competitive international conferences in speech processing, and Odyssey is a well-recognized specialized
workshop in speaker and language recognition.

In addition to these core publications, the thesis lists several other journal and conference papers,
including publications in ICASSP, ASRU, SLT, and INTERSPEECH. Overall, both the quantity and quality of
the publications are appropriate for a PhD in this area.
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II. Student’s overall achievements

Overall R&D activities evaluation:

Does the student's thesis, the results included into it, and possible other scientific achievements listed
in the list of scientific activities indicate that he/she is a person with scientific erudition and creative
abilities?

The thesis addresses a concrete and practically important problem: how to develop parameter-efficient
and robust speech and language recognition systems for a domain-specific application, air traffic control
communication here.

Although several technical components used in the thesis are based on existing methods, such as
orthonormal constraints, TDNN-F, SVD-based low-rank factorization, and LoRA, the student demonstrates
the important ability to identify appropriate tools, and evaluate them carefully in realistic settings. This is
a critical research skill.

The student’s publication record is also strong. The core results of the thesis have been published in
respected venues in the speech and signal processing community, including ICASSP, INTERSPEECH, and
Odyssey. In my opinion, this publication record would satisfy the PhD graduation standard in speech and
language processing at strong research universities, including standards comparable to those used at
National Taiwan University.

Overall, | consider the student to be a well-trained researcher with solid technical knowledge in speech
processing, especially domain-specific ASR/LID. The thesis and the publication record show that the
student has the ability to conduct independent research, collaborate with others, and contribute to both
scientific understanding and practical applications.

Assessment of other characteristics (optional):

More characteristics of the student may be added here (e.g., awards, grant participation, international
collaboration, etc.).

The student appears to have maintained a long-term and coherent research focus on speech processing
for air traffic control and other domain-specific scenarios. This continuity is a positive sign, because it
shows that the student has built expertise in a specific direction.

Beyond first-author work, the student has contributed to many joint papers. These co-authored works
suggest that the student is able to work effectively in collaborative and interdisciplinary research
environments.

According to Google Scholar, the student’s work has already received a good number of citations for a
PhD-level researcher in speech processing (citations more than 500, h-index 11). This further supports the
view that the student’s research output has been noticed by the community and has had a measurable
academic impact.
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I1l. Conclusion

The conclusion should contain an explicit statement saying whether, in your opinion, the 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).*

* Short overview of both the Act and corresponding internal BUT regulations is enclosed.

The thesis addresses an important and timely research topic in speech and language processing, namely
the development of parameter-efficient models for domain-specific automatic speech recognition and
language identification. The main contributions of the thesis are clear and technically meaningful. First,
the thesis studies parameter-efficient backend discriminators. Second, the thesis investigates normalizing
flows as a nonlinear backend scoring method for language recognition. This is a highly creative extension
of conventional PLDA-style scoring. Third, the thesis studies low-rank factorization of the pretrained
speech models and combines this approach with LoRA.

The thesis demonstrates that the student has a solid understanding of modern speech technology,
including self-supervised pretrained speech models, ASR, LID, and parameter-efficient fine-tuning. The
thesis also shows scientific maturity in the way the results are analyzed. The student not only reports
positive results, but also discusses limitations and failure cases. For example, the thesis points out that
normalizing-flow-based scoring may degrade under noisy out-of-domain conditions. Such analysis
indicates that the student is able to critically evaluate methods, understand their limitation.

There are some minor formal issues in the thesis, such as typographical errors in mathematical derivations
and unresolved cross-references. Although they do not affect the main scientific contributions and the
validity of the experimental results, these issues should be corrected in the final version.

In my opinion, the thesis and the student’s achievements to date 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 institutions, and the corresponding internal regulations of Brno University of
Technology.

Place (e.g. Brno) DD.MM.YYYY
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