Studijni plan
Nazev planu: Open Informatics - Computer Graphics

Soudgast CVUT (fakulta/Gstav/dalsi): Fakulta elektrotechnicka
Katedra:

Obor studia, garantovany katedrou: Uvodni stranka

Garant oboru studia.:

Program studia: Open Informatics

Typ studia: Navazujici magisterské prezenéni

Pfedepsané kredity: 85

Kredity z volitelnych pfedmétu: 35

Kredity v rdmci planu celkem: 120

Poznamka k planu:

Nazev bloku: Povinné pfedméty programu
Minimalni pocet kredit bloku: 49
Role bloku: P

Kod skupiny: 2018_MOIEP

Nazev skupiny: Compulsory subjects of the programme

Podminka kredity skupiny: V této skupiné musite ziskat 24 kreditt
Podminka pfedmeéty skupiny: V této skupiné musite absolvovat 4 pfedmeéty
Kredity skupiny: 24

Poznamka ke skupiné:

Nazev predmétu / Nazev skupiny predméta
Kod (u skupiny pfedmétii seznam koédu jejich ¢lent) Zakonceni |Kredity |Rozsah | Semestr| Role
Vyucujici, autoFi a garanti (gar.)

Advanced Algorithms

BE4M33PAL Max Hollmann, Ondfej Drbohlav, Daniel Prisa Daniel Pridsa Daniel Prisa Z,ZK 6 2P+2C 4 P
(Gar.)
BE4M35KO Combinatorial Optimization Z.ZK 6 3P+2C L P

Zdenék Hanzalek Zdenék Hanzalek Zdenék Hanzélek (Gar.)

Software or Research Project

BE4MSVP Jiti Sebek, Petr Posik, Jaroslav Sloup, Katarina Zmolikova, Tomés Drabek KZ 6 ZL P
Petr Posik
BE4MO1TAL Theory of Algorithms Z,ZK 6 |3P+2S| L P

Marie Demlova, Natalie Zukovec Marie Demlova Marie Demlova (Gar.)

Charakteristiky predmett této skupiny studijniho planu: K6d=2018_MOIEP Nazev=Compulsory subjects of the programme

BE4M33PAL | Advanced Algorithms |  zzK | 6
Basic graph algorithms and graph representation. Combinatorial algorithms. Application of formal languages theory in computer science - pattern matching.
BE4M35KO | Combinatorial Optimization | zzk | 6

The goal is to show the problems and algorithms of combinatorial optimization (often called discrete optimization; there is a strong overlap with the term operations research). Following
the courses on linear algebra, graph theory, and basics of optimization, we show optimization techniques based on graphs, integer linear programming, heuristics, approximation
algorithms and state space search methods. We focus on application of optimization in stores, ground transportation, flight transportation, logistics, planning of human resources,
scheduling in production lines, message routing, scheduling in parallel computers.

BE4MSVP | Software or Research Project | Kz | 6
Samostatna prace na problému-projektu pod vedenim Skolitele.V ramci tohoto pfedmétu je mozné (obvyklé) fesit diléi problém diplomové prace. Proto doporucujeme zvolit si téma
diplomové préace jiz po¢atkem 3. semestru a jeho v€asny vybér nepodcenit. Absolovovani pfedmétu softwarovy a vyzkumny projekt musi mit jasné definovany vystup, napfiklad
technickou zpravu ¢i programovy produkt, ktery je ohodnocen klasifikovanym zapoctem. Dalezité upozornéni: - Standardné neni mozné absolovat vice nez jeden predmét tohoto typu.
- Vyjimku mudze udélit garant hlavniho (major) oboru. Mozny dtvod pro udéleni vyjimky je, Ze prace-projekt ma jiné téma a je vedena jinym vedoucim. Typickym ptikladem muze byt
prace na projektu v zahranic¢i. Poznamka: Student si pfedmét SVP zapisuje na katedfe vedouciho prace. Pokud ta pfedmét nevypise, pak na katedfe 13139 (varianta A4M39SVP)
Kontaktni email v pfipadé dalSich dotaz(i: oi@fel.cvut.cz Blizsi pokyny k zadani a vypracovani projektu naleznete na strankach katedry pocitacové grafiky a interakce
http://dcgi.felk.cvut.cz/cs/study/predmetprojekt. Projekt je v ramci pfedmétu obhajovan. Vysledek studentské ankety pfedmétu je zde:
http:/iwww.fel.cvut.cz/anketa/aktualni/courses/A4M39SVP

BE4MO1TAL | Theory of Algorithms | zzK | 6
Predmét seznamuije se zakladnimi pojmy a postupy teorie sloZitosti. Diraz je kladen na ¢asovou slozitost,ale studenti se seznami i pamétovou slozitosti a amortizovanou sloZitosti.
Studenti se seznami s Turingovymi stroji a to jak s jednou, tak i vice paskami. Je uveden pojem redukce Ulohy/jazyka a polynomialni redukce jazyka/ulohy. Pfedmét se vénuje tfidam
slozitosti P, NP, NPC, co-NP, a tfidam PSPACE a NPSPACE zalozenym na pamétové slozitosti. Je uvedena Savitchova véta. Dale se pfedmét vénuje pravdépodobnostnim algoritmiim
a tfidam RP a ZPP. Na zavér se studenti seznami s teorii nerozhodnutelnosti. K pochopeni latky se téz pouzivaji konkrétni algoritmy, jedna se hlavné o algoritmy z teorie graft a
kryptografie.

Kod skupiny: 2018_MOIEDIP
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Nazev skupiny: Diplomova prace - Diploma Thesis

Podminka kredity skupiny: V této skupiné musite ziskat 25 kreditt
Podminka pfedméty skupiny: V této skupiné musite absolvovat 1 pfedmét
Kredity skupiny: 25

Poznamka ke skupiné:

Nazev predmétu / Nazev skupiny predmétu

Kod (u skupiny pfedmétii seznam kodli jejich ¢lent) Zakoncéeni |Kredity |Rozsah | Semestr| Role
Vyucujici, autofi a garanti (gar.)

BDIP25 Diplomova prace - Diploma Thesis z 25 22s L P

Charakteristiky pfedmett této skupiny studijniho planu: K6d=2018_MOIEDIP Nazev=Diplomova prace - Diploma Thesis

BDIP25 | Diplomova prace - Diploma Thesis | z | 25
Samostatna zavére¢na prace inzenyrského studia komplexniho charakteru. Téma préace si student vybere z nabidky témat souvisejicich se studovanym oborem, ktera vypiSe oborova
katedra ¢i katedry. Prace bude obhajovana pred komisi pro statni zavére¢né zkousky.

Nazev bloku: Povinné pfedméty oboru
Minimalni pocet kredit bloku: 36
Role bloku: PO

Kod skupiny: 2018_MOIEPOS

Nazev skupiny: Compulsory subjects of the branch

Podminka kredity skupiny: V této skupiné musite ziskat 36 kreditt
Podminka pfedméty skupiny: V této skupiné musite absolvovat 6 pfedmétu
Kredity skupiny: 36

Poznamka ke skupiné:

Nazev predmétu / Nazev skupiny predméta

Kod (u skupiny pfedmétii seznam koédu jejich élent) Zakonceni |Kredity |Rozsah | Semestr| Role
Vyucujici, autoFi a garanti (gar.)

BE4M39APG Algorithms of Computer Graphics Z.7K 6 2P+2C Z PO
Jifi Zara, Jifi Bittner Jifi Bittner Jifi Zara (Gar.) ’
Computational Geometry

BE4M39VG Petr Felkel Petr Felkel Petr Felkel (Gar.) Z,ZK 6 2P+25 z PO
Data Structures for Computer Graphics

BE4M39DPG Viastimil Havran Vlastimil Havran Vlastimil Havran (Gar.) Z,ZK 6 2P+25 z PO
Geometry of Computer Vision and Graphics

BE4M33GVG Torsten Sattler, Tomas Pajdla Tomas Pajdla Tomas Pajdla (Gar.) Z,ZK 6 2P+2C L PO

BE4M39MMA Multimedia and Computer Animation Z,ZK 6 2P+2L z PO
Visualization

BEAM39VIZ Ladislav Cmolik Ladislav Cmolik Ladislav Cmolik (Gar.) Z,ZK 6 2P+2C L PO

Charakteristiky predmetu této skupiny studijniho planu: K6d=2018_MOIEPO3 Nazev=Compulsory subjects of the branch

BE4M39APG | Algorithms of Computer Graphics |  zzk | 6
Pfedmét prezentuje principy fyzikalné zalozenych metod syntézy obrazu se zaméfenim na metody umozriujici interaktivni zobrazovani. Studujici se seznami s teoretickymi zaklady a
praktickou implementaci metody sledovani cest a potfebnych souvisejicich konceptu. Pfednasky pouzivaji frontalni vyuku s uvadénim motivaénich prikladl, aktivnim zapojenim
posluchacl a ziskavanim jejich zpétné vazby. Na cvi€enich pracuji studujici v tymech a implementuji Glohy navazujici na odpfednasenou latku. Implementaci pfedchazi kratky vyklad
cviiciho, nasledné je feSeni uloh konzultovano s jednotlivymi tymy. Zkouska vyhodnocuije teoretické znalosti o pfednaSenych metodach a schopnost jejich propojeni. Vysledek
studentské ankety pfedmétu: https://anketa.is.cvut.cz/html/anketa-nova/results/semesters/B251/surveys/11/courses/4697806

BE4M39VG | Computational Geometry | zzK | 6

The goal of computational geometry is analysis and design of efficient algorithms for determining properties and relations of geometric entities. The lecture focuses on geometric search,
point location, convex hull construction for sets of points in d-dimensional space, searching nearest neighbor points, computing intersection of polygonal areas, geometry of parallelograms.
New directions in algorithmic design. Computational geometry is applied not only in geometric applications, but also in common database searching problems. Vysledek studentské
ankety pfedmétu je zde: http://www.fel.cvut.cz/anketa/aktualni/courses/AE4AM39VG

BE4M39DPG | Data Structures for Computer Graphics | zzk | 6

The course is designed to familiarize students with the data structures used in algorithms applied in computer graphics, particularly for search operations. Emphasis is placed on basic
and hierarchical data structures for point and object data in 2D and 3D for the representation of spatial data, nearest neighbor search, and ray tracing. In the lab sessions, students
work individually on a project to implement an algorithm in C++, gaining insight and experience in addressing a specific problem.

BE4M33GVG | Geometry of Computer Vision and Graphics | zzK | 6
We will explain fundamentals of image and space geometry including Euclidean, affine and projective geometry, the model of a perspective camera, image transformations induced
by camera motion, and image normalization for object recognition. The theory will be demonstrated on practical task of creating mosaics from images, measuring the geometry of
objects by a camera, and reconstructing geometrical properties of objects from their projections. We will build on linear algebra and optimization and lay down foundation for other
subjects such as computational geometry, computer vision, computer graphics, digital image processing and recognition of objects in images.

BE4M39MMA | Multimedia and Computer Animation | zzK | 6
Predmét je zaméren na vyklad metod pouzivanych v oblasti po¢itacové animace. Studenti ziskaji prehled o algoritmech a metodach reprezentace typickych problému v oblasti pocitacové
animace (inverzni kinematika, animace lidské postavy, dynamika aj.) Cast predmétu je téz zaméfena na principy kreativnich postupti pi vytvareni zvuku jako sougasti audio-vizualnich
projektd. V predmétu zazni i nékolik pfednasek popisujicich vybrané problémy z oblasti technologii pro filmovou produkci (MOCAP, Stereoskopie, trikové postupy).

Stranka 2 z 4



BE4M39VIZ | Visualization | zzK | 6

In this course, you will get the knowledge of theoretical background for visualization and the application of visualization in real-world examples. The visualization methods are aimed
at exploiting both the full power of computer technologies and the characteristics (and limits) of human perception. Well-chosen visualization methods can help to reveal hidden
dependencies in the data that are not evident at the first glance. This in turn enables a more precise analysis of the data or provides a deeper insight into the core of the particular
problem represented by the data.

Nazev bloku: Volitelné predméty
Minimalni pocet kreditt bloku: 0
Role bloku: V

Kod skupiny: 2018_MOIEVOL

Nazev skupiny: Elective subjects

Podminka kredity skupiny:

Podminka pfedméty skupiny:

Kredity skupiny: 0

Poznamka ke ~Student can choose arbitrary subject of themagister's program (EEM - Electrical Engineering, Power

skupiné: Engineering and Mlanagement, EK - EIectropics and Commulnicgtions, KYR - C_)yberr)etics and Robotics,
Ol - Open Informatics, OES - Open Electronics Systems) which is not part of his curriculum. Student can
choose with consideration of recommendation of the branch guarantee.You can find a selection of optional

courses organized by the departments on the web site
http://www.fel.cvut.cz/cz/education/volitelne-predmety.html

Seznam predmétd tohoto priichodu:

Kéd Nazev predmétu Zakonceni | Kredity
BDIP25 Diplomova prace - Diploma Thesis z 25

Samostatna zavére€na prace inzenyrského studia komplexniho charakteru. Téma prace si student vybere z nabidky témat souvisejicich se studovanym oborem, ktera vypiSe oborova
katedra Ci katedry. Prace bude obhajovana pred komisi pro statni zavére¢né zkousky.

BE4MO1TAL | Theory of Algorithms | zzk | 6
Pfedmét seznamuije se zakladnimi pojmy a postupy teorie slozitosti. Diiraz je kladen na ¢asovou slozitost,ale studenti se seznami i pamétovou slozitosti a amortizovanou slozitosti.
Studenti se seznami s Turingovymi stroji a to jak s jednou, tak i vice paskami. Je uveden pojem redukce Ulohy/jazyka a polynomiélni redukce jazyka/tlohy. Pfedmét se vénuije tifidam
slozitosti P, NP, NPC, co-NP, a tfidam PSPACE a NPSPACE zaloZzenym na pamétoveé sloZitosti. Je uvedena Savitchova véta. Dale se pfedmét vénuje pravdépodobnostnim algoritmdm
a tfidam RP a ZPP. Na zavér se studenti seznami s teorii nerozhodnutelnosti. K pochopeni latky se téZ pouzivaji konkrétni algoritmy, jedna se hlavné o algoritmy z teorie graft a
kryptografie.

BE4M33GVG| Geometry of Computer Vision and Graphics | zzK | 6
We will explain fundamentals of image and space geometry including Euclidean, affine and projective geometry, the model of a perspective camera, image transformations induced
by camera motion, and image normalization for object recognition. The theory will be demonstrated on practical task of creating mosaics from images, measuring the geometry of
objects by a camera, and reconstructing geometrical properties of objects from their projections. We will build on linear algebra and optimization and lay down foundation for other
subjects such as computational geometry, computer vision, computer graphics, digital image processing and recognition of objects in images.

BE4M33PAL | Advanced Algorithms | zzK | 6
Basic graph algorithms and graph representation. Combinatorial algorithms. Application of formal languages theory in computer science - pattern matching.
BE4M35KO | Combinatorial Optimization | zzK | 6

The goal is to show the problems and algorithms of combinatorial optimization (often called discrete optimization; there is a strong overlap with the term operations research). Following
the courses on linear algebra, graph theory, and basics of optimization, we show optimization techniques based on graphs, integer linear programming, heuristics, approximation
algorithms and state space search methods. We focus on application of optimization in stores, ground transportation, flight transportation, logistics, planning of human resources,

scheduling in production lines, message routing, scheduling in parallel computers.

BE4M39APG | Algorithms of Computer Graphics ZZK | 6
Pfedmét prezentuje principy fyzikalné zalozenych metod syntézy obrazu se zaméfenim na metody umozniujici interaktivni zobrazovani. Studujici se seznami s teoretickymi zaklady a
praktickou implementaci metody sledovani cest a potfebnych souvisejicich konceptl. Pfednasky pouzivaji frontalni vyuku s uvadénim motivaénich prikladud, aktivnim zapojenim
posluchacl a ziskavanim jejich zpétné vazby. Na cvi€enich pracuiji studujici v tymech a implementuji Glohy navazujici na odpfednasenou latku. Implementaci pfedchéazi kratky vyklad
cviciciho, nasledné je feSeni tloh konzultovano s jednotlivymi tymy. Zkouska vyhodnocuje teoretické znalosti o pfednasenych metodach a schopnost jejich propojeni. Vysledek
studentské ankety pfedmétu: https://anketa.is.cvut.cz/html/anketa-nova/results/semesters/B251/surveys/11/courses/4697806

BE4M39DPG | Data Structures for Computer Graphics | zzk | 6
The course is designed to familiarize students with the data structures used in algorithms applied in computer graphics, particularly for search operations. Emphasis is placed on basic
and hierarchical data structures for point and object data in 2D and 3D for the representation of spatial data, nearest neighbor search, and ray tracing. In the lab sessions, students
work individually on a project to implement an algorithm in C++, gaining insight and experience in addressing a specific problem.

BE4M39MMA | Multimedia and Computer Animation | zzk | 6

Pfedmét je zaméfen na vyklad metod pouzivanych v oblasti po¢itacové animace. Studenti ziskaji pfehled o algoritmech a metodach reprezentace typickych probléma v oblasti pocitacové

animace (inverzni kinematika, animace lidské postavy, dynamika aj.) Cast pfedmétu je téz zaméfena na principy kreativnich postup(i pfi vytvareni zvuku jako sougasti audio-vizualnich
projektd. V predmétu zazni i nékolik pfednasek popisujicich vybrané problémy z oblasti technologii pro filmovou produkci (MOCAP, Stereoskopie, trikové postupy).

BE4M39VG | Computational Geometry | zzk | 6
The goal of computational geometry is analysis and design of efficient algorithms for determining properties and relations of geometric entities. The lecture focuses on geometric search,
point location, convex hull construction for sets of points in d-dimensional space, searching nearest neighbor points, computing intersection of polygonal areas, geometry of parallelograms.
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New directions in algorithmic design. Computational geometry is applied not only in geometric applications, but also in common database searching problems. Vysledek studentské
ankety pfedmétu je zde: http://www.fel.cvut.cz/anketa/aktualni/courses/AE4AM39VG

BE4M39VIZ | Visualization | zzK | 6
In this course, you will get the knowledge of theoretical background for visualization and the application of visualization in real-world examples. The visualization methods are aimed
at exploiting both the full power of computer technologies and the characteristics (and limits) of human perception. Well-chosen visualization methods can help to reveal hidden
dependencies in the data that are not evident at the first glance. This in turn enables a more precise analysis of the data or provides a deeper insight into the core of the particular
problem represented by the data.

BE4MSVP | Software or Research Project | KZ | 6
Samostatna prace na problému-projektu pod vedenim Skolitele.V ramci tohoto pfedmétu je mozné (obvyklé) fesit diléi problém diplomové prace. Proto doporuéujeme zvolit si téma
diplomové préace jiz po¢atkem 3. semestru a jeho v€asny vybér nepodcenit. Absolovovani pfedmétu softwarovy a vyzkumny projekt musi mit jasné definovany vystup, napfiklad
technickou zpravu ¢i programovy produkt, ktery je ohodnocen klasifikovanym zapoctem. Dulezité upozornéni: - Standardné neni mozné absolovat vice nez jeden predmét tohoto typu.
- Vyjimku mudze udélit garant hlavniho (major) oboru. Mozny divod pro udéleni vyjimky je, Ze prace-projekt ma jiné téma a je vedena jinym vedoucim. Typickym pfikladem muze byt
prace na projektu v zahrani¢i. Poznamka: Student si pfedmét SVP zapisuje na katedfe vedouciho prace. Pokud ta pfedmét nevypiSe, pak na katedfe 13139 (varianta A4M39SVP)
Kontaktni email v pfipadé dalSich dotazl: oi@fel.cvut.cz Bliz§i pokyny k zadani a vypracovani projektu naleznete na strankach katedry pocitacové grafiky a interakce
http://dcgi.felk.cvut.cz/cs/study/predmetprojekt. Projekt je v ramci pfedmétu obhajovan. Vysledek studentské ankety pfedmétu je zde:
http://www.fel.cvut.cz/anketa/aktualni/courses/A4M39SVP

Aktualizace vySe uvedenych informaci naleznete na adrese _http://bilakniha.cvut.cz/cs/f3.html
Generovano: dne 23.05.2026 v 21:02 hod.
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