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Shrnuti:

Piedlozena prace je vénovédna riznym aspektim kandlovych a prstencovych ploch. Kapi-
tola 1 obsahuje tvod. V kapitole 2 jsou shrnuty zékladni definice a vysledky, na které préce
navazuje. Jednd se zejména o teorii algebraickych kfivek a ploch, PH kfivek a PN ploch,
kandlovych ploch a prstencovych ploch. Je zde rovnéz nastinén tivod do aproximaénich tech-
nik a pfipomenut vysledek o moZnosti vyjddfit nezdporny redlny polynom jedné proménné
jako soucet dvou ¢tverci. V kapitole 3 jsou implicitné zadané kandlové plochy pfiblizné
parametrizovany na zékladé pfiblizné parametrizace svych obrysovych kfivek (v jednom,
nebo ve tfech smérech). Kapitola 4 je vénovana kandlovych plochdm s raciondlni obryso-
vou kfivkou. Zvlastni pozornost je pfitom vénovana specidlnimu polynomidlnimu piipadu.
Posledni kapitola 5 se zabyva raciondlnim prstencovym plochdm a modelovani s jejich
pomoci.

Celkové hodnoceni:

Muj celkovy dojem je velmi pozitivni. Price je psdna dobrou a srozumitelnou angli¢tinou.
Vnéjsi kritéria jsou excelentni. Vice nez 90 polozek v bibliografii svédéi o rozsdhlé resersi, na
kterou védeckd price kolegy Bizzarriho navazuje. Jeho vlastni publikace jsou znamenité:
4 ¢lanky v impaktovanych éasopisech (+ daldi 3 podané) a dalsf 3 asopické publikace,
nemluvé o ¢lancich ve sbornicich narodnich konferenci.

Z obsahového hlediska za kliGovou povazuji myslenku vyuziti obrysovych kiivek pro
parametrizaci kandlovych ploch. Ty jsou za ur€itych podminek (raciondlni MAT) vidy
racionélni, ale nalezeni této parametrizace je vypocetné netrividlni a vysledek pro alikace
tasto neuspokojivy. Vyuziti obrysovych kiivek naopak vede k jednodu$e vypocitatelné
a kvalitni parametrizaci. Toto téma je v praci vytéZovano a zdokonalovdno z riznych
hledisek. Z hlediska aproximaéniho je vyuZzito nového algoritmu pro aproximaci implicitnich
kiivek, myslenky kfivek pfiblizné si odpovidajicich v parametru a elegantniho linedrniho
uréeni patefni kfivky ze tif kiivek obrysovych (3.16). Z hlediska symbolickych vypocti je
pak elegantni spojeni racionality obrysu s prostorovymi Minkowského kfivkami a rovinnymi
PH kfivkami, kdy se vyuZivaji zejména vysledky ¢&lanku [49]. Zajimavé jsou rovnéz vysledky
o prstencovych plochdch. Zatimco racionalita plochy s racionalnimi vstupnimi elementy
(Theorem 5.8) je viceméné vieobecné zndma, racionalita obecnéjsi plochy (Theorem 5.9)
je pfekvapivé a jednd se o novy zajimavy vysledek.

Price je psdna dobrym matematickym stylem. Nenf ale vidy vénovana stejna pozornost
véem detailim. To je vSak ddno tim, Ze se v podstaté jednd o shrnuti rozsdhlych vysledki,
které jsou publikovdny v ¢lancich, kde jsou vSechny detaily rozvedeny. I tento aspekt je
tedy moZno chdpat pozitivné.



Naméty pro diskuzi béhem doktorské zkousky:

e Je mozno poznat, zda dand implicitni rovnice popisuje kandlovou plochu? Je to pfipad
rovnice (3.1) alespoii pro nékteré vstupy? Jestlize ne, prot¢ ji pfiplizné parametrizujete
jako kandlovou plochu? Jak byla ziskdna rovnice v piikladu 3.77

o Je mozno parametrizaci kandlovych ploch pomoci obrysovych kiivek studovat z hle-
diska minimalizace rotace pifislusnych parametrickych kiivek? Je napiiklad mozno po
castech volit smér projekce obrysu tak, aby lokdlné byly obrysové kiivky co nejvice
paralelni?

e Bylo by moZno nékteré techniky pro obrysové kifivky zobecnit na jiné kfivky na
kanélové plose? Napiiklad na obrys pfi pohledu z daného konetného bodu?

e Vznikaji problémy s obrysovymi kfivkami kdyZ je kanélova plocha singuldrni, pfipadné
ma samoprunik?

e Je mozZno nékteré postupy pro prstencové plochy zobecnit na obecnéjsi sweep surfa-
ces?

Hodnoceni a doporuceni:

PiedloZend price vyznamnym zpusobem pfispivd k teorii a aplikacim kanélovych a prs-
tencovych ploch v rdmci CAGD. Obsahuje celou fadu novych vysledkii, pouzivd moderni
matematické metody a je kvalitné a prehledné sepsdna. Publika¢ni ¢innost autora je vy-
nikajici. Proto jsem presvédéen, ze tato prdce vrchovatou mérou napliiuje pozadavky na
praci disertacn{ a viele ji doporucéuji k obhajobé.
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Report on the Ph.D. thesis entitled Blending by Rational Canal and Ringed Surfaces
by Michal Bizzarri submitted to the Faculty of Applied Sciences at the University of
West Bohemia

The thesis of Mr. M. Bizzarri considers three closely related topics concerning geometric
modeling with canal surfaces and ringed surfaces. These surfaces, which carry one-
parameter families of circles, are very popular in Computer Aided Geometric Design and
have continuously attracted the attention of many researchers over the years.

First, in the third chapter of his thesis (which is preceded by an introduction and by a chapter
containing the necessary background information), the author studies the problem of
approximate parameterization of implicitly given canal surfaces. Two methods are presented,
both based on approximate parameterizations of the contour curves of the canal surfaces.
While the first method uses only one pair of contour curves, the second one uses three of
them and is able to obtain a parameterization with a lower degree. When applied to general
implicitly defined surfaces, the methods produce rational canal surfaces approximating them.
The main potential application is the representation of implicitly defined blend surfaces
between given canal surfaces.

Second, in the next chapter of his thesis, Mr. Bizarri investigates the relation between canal
surfaces with rational contour curves (with respect to certain viewing directions) and rational
PN parameterizations. More precisely, he studies contour curves with the property that the
rational canal surfaces derived from them possess a PN parameterization, and he
investigates canal surfaces with MATs of low degree that possess rational contour curves.
The results are then used to formulate constructions for blend surfaces.
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Third, the thesis provides a thorough investigation of rational ringed surfaces. The author
explores the property of rationality of these surfaces, and he derives a method for creating
blend surfaces that is based in interpolation with Pythagorean curves in the plane.

Due to the frequent applications of canal surfaces and ringed surfaces in geometric
modeling, the results of the thesis are clearly important for this field. They make a significant
contribution towards the understanding of rational parameterizations of these surfaces. More
precisely, the various algorithms and constructions described in the thesis enhance the state
of the art concerning methods for creating canal and ringed surfaces that satisfy certain
requirements.

The approach to solve the problems in the thesis is appropriate and well-justified. The thesis
has been written with great care. The style and the language are appropriate and the
presentation of the material is well-organized. '

The material presented in the thesis demonstrates that the author possesses a profound
knowledge of the state of the art in the field of Geometric Modeling, in particular concerning
the use of techniques from Symbolic Computation and Algebraic Geometry. The thesis also
makes several significant new contributions, in particular concerning constructions of canal
surfaces and ringed surfaces with special properties.

The significance of the results, which presented by Mr. Bizzarri in his thesis, could have been
stressed even more by discussing a relevant real-world application also. However, the theory
and the algorithms contained in the thesis are also well understandable in the current form.
Moreover, parts of the results have already been published in application-oriented journals
such as Computer-Aided Design (Elsevier).

The most important results of the thesis have been published in peer-reviewed journals. In
his thesis, the author lists 12 articles (plus three submitted ones) which have partly been
published in top journals in the field of applied mathematics and geometric modeling.

Based on this evaluation of his thesis, | recommend the thesis of Mr. Michal Bizzarri for the
defence.
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Linz, June 25, 2014 Univ.Prof. Dr. Bert Jittler
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