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Il. HODNOCENI JEDNOTLIVYCH KRITERIi

Zadani narocné;jsi

Hodnoceni ndrocnosti zaddni zavérecné prace.

The posed task was quite difficult insofar as the student had to find a way to graft a particular modelling paradigm which is
potentially quite powerful, but rarely used these days (CSG modelling), onto a large and technologically advanced software
system that was originally not written with this particular modelling technique in mind. Embree, the existing software
system for ray-object intersection calculations in question, is the de facto industry standard in the industry, and was only
ever intended for polygonal modelling: getting it to work with CSG modelling was a quite difficult problem. This was not
done just to have a difficult problem to solve for its own sake: the idea to test the proposed CSG intersection logic in a state
of the art system makes sense from a research viewpoint. In order to assess the validity of the basic idea, it has to be tested
against, and within, a classic polygon-based state of the art system. Which proved to be quite challenging.

SpInéni zadani splnéno

Posudte, zda predloZend zdverecnd prdce splnuje zadani. V komentdri pripadné uvedte body zadani, které nebyly zcela
splnény, nebo zda je prdce oproti zaddni rozsifena. Nebylo-li zaddni zcela spInéno, pokuste se posoudit zdvazZnost, dopady a
pfipadné i priciny jednotlivych nedostatkd.

The student managed to develop the needed functional prototype of a hybrid CSG-polygonal raycaster. The system still
performs within the range of performance that was to be expected from such a hybrid, although higher performance figures
might have been possible. However, the main reason for not achieving these were intricacies in the design of Embree, not
lack of initiative or skill on the part of the student.

Zvoleny postup rfesSeni spravny

Posudte, zda student zvolil spravny postup nebo metody reseni.

Given the problem setting (investigating the integration of CSG ray-casting into a state of the art ray-casting toolkit), the
chosen solution procedure was suitable and to the point.

Odborna uroven B - velmi dobie

Posudte uroven odbornosti zdvérecné prdce, vyuZiti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladi a dat
ziskanych z praxe.

The submitted work is based on a suitably thorough investigation of relevant literature, and was conducted in accordance
with sound engineering research practices.

Formalni a jazykova troven, rozsah prace B - velmi dobie

Posudte sprdvnost pouZivdni formdlnich zdpist obsaZenych v prdci. Posudte typografickou a jazykovou stranku.

Scope and size of the thesis are adequate for the assigned task. The evaluations of the developed algorithm could have been
done in more detail, but the presented amount is sufficient to establish the validity of the solution developed by the
student. The thesis was written in English, but apparently not proofread by a native speaker: it contains a comparatively
high number of grammatical mistakes and typos. However, the text is still perfectly comprehensible, so the validity of the
thesis is not put into doubt by this. It would just need to be proofread thoroughly, if it were to be published elsewhere.
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Ceské

Vesoxe POSUDEK OPONENTA
T ZAVERECNE PRACE
Vybér zdroju, korektnost citaci Zvolte polozku.

Vyjddrete se k aktivité studenta pri ziskavani a vyuzivani studijnich materidl( k reseni zavérecné prdce. Charakterizujte vybér
pramend. Posudte, zda student vyuZil vSechny relevantni zdroje. Ovérte, zda jsou vSechny prevzaté prvky radné odliseny od
vlastnich vysledkui a uvah, zda nedoslo k poruseni citacni etiky a zda jsou bibliografické citace upiné a v souladu s citacnimi
zvyklostmi a normami.

The implementation work of the student is based on a 2012 master’s thesis from Charles University, which was concluded
under the supervision of the opponent: that thesis did not lead to a peer-reviewed publication, but is adequately referenced
and cited. The fact that the basic algorithmic idea of directly integrating the CSG tree into a ray-casting acceleration
structure was already presented elsewhere is clearly stated, and it is also clearly discussed what the differences to the 2012
thesis are: in the thesis under review, integration into a bounding volume acceleration structure is investigated (the original
work dealt with space subdivision as base technology), and the current work also coveres the technically demanding and
interesting aspect of integrating such an extension into an existing, industry-standard ray-casting engine. In contrast to the
2012 thesis which only proved the general feasibility of directly integrating CSG expressions into the ray-casting acceleration
structure, this integration allows meaningful performance comparisons against current polygonal techniques.

Dalsi komentare a hodnoceni

Vyjddrete se k urovni dosaZenych hlavnich vysledki zdvérecné prdce, napr. k drovni teoretickych vysledku, nebo k urovni a
funkcnosti technického nebo programového vytvoreného reseni, publikacnim vystupim, experimentdlni zru¢nosti apod.
Overall, it can be said that the student successfully pulled off an engineering feat of considerable difficulty, and achieved the
main goals of the thesis. The performance of the resulting system is within the margin of expected performance —
admittedly on the worst case end (this is clearly stated in the thesis text), but still within what could be expected from the
outset: for technical reasons, there was considerable uncertaintly how the technique would play out in practice. Given the
intricacies of Embree, the ray-casting engine the technique had to be integrated into, the comparatively low performance
figures do not indicate incompetence or lack of effort on the part of the student: as it turned out, developing this to a higher
performance level would have required considerably more effort than can reasonably be expected during a master’s thesis.
To the credit of the student, the path in that direction is outlined in the concluding section of the thesis: the engineering
steps that should be tried next are described there.

I1l. CELKOVE HODNOCENI, OTAZKY K OBHAJOBE, NAVRH KLASIFIKACE

Shrrite aspekty zdvérecné prdce, které nejvice ovlivnily Vase celkové hodnoceni. Uvedte pfipadné otdzky, které by
mél student zodpovédét pri obhajobé zdvérecné prdce pred komisi.

PredloZzenou zavérecnou praci hodnotim klasifikaénim stupném B - velmi dobfe.

Datum: 14.6.2016 Podpis:
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