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[I. EVALUATION OF INDIVIDUAL CRITERIA

Assignment challenging

How cemandingwas theassignedroject?

The goal of the thesis was to create a software for analysis of ultrasonic vocalizations (USVs) of rodents. The assignment
contains many tasks. None of them is extraordinarily difficult but fulfilling all of them was probably a challenge.

Fulfilment of assignment fulfilled with minor objections
How well doeshe thesis fulfil the assigrd task’ Have theprimary goalsbeenachievedWVhichassigred taskshave been
incompletely covered, and which parts of the thes&soverxtendedJustify your answer.
1. Literature review: | would appreciate a deeper discussion of the reviewed analysis methods and their
comparison. Do the articles report some objective metrics of performance? Which one would be best
for the suited for the research at National Institute of Mental Health (NIMH)?

2. Implement methods for segmenting (i.e. detecting) USV. Fulfilled with three different detectors.

3. Evaluate accuracy. Fulfilled by F1 score. ROC curve could be more informative.

4. Implement sonification of USV. Fulfilled.

5. The software should allow signal manipulation and be ready for integration of classification modules.
Here I lack instructions on how | could implement such a module. From the code it is not obvious to
me.

Methodology correct

Comment orthe correchess othe approachand/or the solution methods.
The methods are largely correct. Few things seem a bit illogical to me, however.

1. Itis not explained why none of the existing Matlab tools could be used, possibly with some improvements or
addition of new functionality. At least three of them have a GUI and all of them are probably open source.
Improving an existing tool would draw attention of a broader audience than creating a new one from scratch.

2. | missimplementation of at least one published USV detector.

3. Inthe PSD-based detector, you first filter the signal and then compute PSD and sum it over the frequencies of
interest. At least one of the steps seems unnecessary to me.

4. Inthe PSD-based detector, the formula for the threshold is not explained and justified. Also, which values of the k
and w were used and how did you get them?

5. The discussion of the detector performance is inaccurate. The author says that some of the detector has a higher
Precision whereas another one has a higher Recall. By a change of the arbitrary constants in the threshold
formula, it is easy to increase one at the expense of decreasing the other. A more sophisticated analysis of the
performance would help.

6. Statistical comparison of the detection methods is missing. Therefore, one cannot claim their performance differs.

| Technical level C- good.
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Is the thesis technically sound? How well did the studemiloyexpertisein the field of his/her field of study?ces the
studentexplain clearly whahe/shehasdone?

The Matlab code is nicely written and logically structured. Few things could be, however, solved better (see above). Also,
some crucial parts of the code were probably outsourced (e.g. the Bayesian detector from prof. Cmejla) which is
acknowledged in the code but not in the theses.

Formal and language levedcope of thesis C- good.

Are formalisms and notations used properly? Is the thesis organized in a logicabweythesis sufficiently extensi?és
the thesis welpresented?s the language clear and understandablgthe English satisfactory?

The thesis is written in excellent English. The structure, could be better, especially, | miss a clear motivation of the work at
the beginning. Reporting Precision, Recall and F1 score in 4 significant digits is unnecessary and overwhelms the reader.
insert your comments here. Chapter 4 is difficult to understand and would benefit from more figures and thorough
description of the algorithms, especially the Bayesian detector. Also, the phase vocoder is almost not explained enough
(the spectral transformation is the crucial part but is not explained at all). The scope of the thesis is adequate.

Selection of sourcegitation correctness C- good.

Does thehesismake adequate reference tarlierwork on the topi@ Was theselection osourcesadequate?sthe

& (i dzR Grigitiaknark clearly distinguigtd from earlier work in the field Do the bibliographic citations meet the
standards?

The student cites 19 sources, 13 of which are scientific papers. Given the assignment character | find it adequate. Parts of
the code were adopted from other sources which should be acknowledged in the text of thesis and not only in the code.

Additional commentary and evaluatioifoptional)

Comment orthe overall quality of the thesis, its novelty atglimpact on the fieldits strengths and weaknesseke utility
of the solutiorthat is presentedthe theoretical/formal levelthed ( dzZRSyYy 1 Q& a1 Af €t FdzZ ySaax

| miss a thorough explanation of the motivation of the work. Why was it not possible to adapt an existing Matlab tool?
Also, why did the student implement new detectors and not the detectors from the existing tools? | tested the application
and enjoyed using it. The link to the documentation does not work. In the Conclusion, keyboard shortcuts are mentioned
but | could not find a list of keyboard shortcuts anywhere. On the other hand, the student is a very skilled programmer and
software designer. He did a lot of work. Also, the thesis is nicely written and | enjoyed reading it. With a bit of
improvement | suggest the work is published.

lll. OVERALL EVALUATIQWESTIONS FORE PRESENTATION ANIPENSBF THE THES®&JGGEED

GRADE

Summarizeyour opinion on the thesis and explain yéinal grading Pose questions that should be answered
duringthe LINBa Sy il GA2y YR RSTFSyasS 2F GKS addzRRSyidQa 62N
The student has created a software tool ready to be used by researchers with no technical background. Although

there are few weaknesses, | believe the software is going to be a useful tool at the NIMH.

The grade that | award for the thesis is C- good.

Questions:
1. Why did you write and new software from scratch and not adapt any of the existing tools?
2. Could you add some of the published detectors to your framework?
3. How do your detectors compare to the published ones?
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4. Inthe PSD-based detector, why do you filter and then compute the PSD? Would it be possible to just
compute the power of the filtered signal?
5. Comment on the threshold formula please.

6. The F1 score of your detectors was roughly between 0.7 and 0.8. Is this sufficient for the research at the
NIMH?

7. Please, do not hesitate to react to any of my objections above.
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