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Modulio tikslas: studiju programos ugdomos kompetencijos

Modulio tikslas — suteikti interaktyvios 3D kompiuterinés grafikos teorijos ir praktikos pagrindus naudojant OpenGL
platforma.

Bendrosios kompetencijos:
e Bendravimas ir bendradarbiavimas (BK1).
o Gebés rastu ir zodziu perteikti informacija, idéjas, problemas ir sprendimus valstybine ir uzsienio kalba,
bendraudamas su specialistais ir ne specialistais (BK1.1).
¢ Nuolatinis mokymasis (BK2).
o Gebés savarankiSkai jsisavinti naujas Zinias, metodus ir jrankius bei taikyti juos praktikoje (BK2.3)..
e Socialinis atsakingumas (BK3).
o Supras eting ir profesing atsakomybe (BK3.1).
o Gebés analizuoti priimamy sprendimy ekonominj, socialinj, etinj ir teisinj poveikj asmenims,
organizacijoms ir visuomenei (BK3.2).
Dalykinés kompetencijos:
e  Konceptualiy pagrindy Zinios ir gebéjimai (DK4).
o Gebés taikyti matematikos pagrindy, mokslo, inzinerijos, kompiuteriy mokslo teorines Zinias ir
algoritminius principus programy sistemy kirime (DK4.2).
e  Programy sistemy kiirimo Zinios ir gebéjimai (DK5).
o Gebés analizuoti problema, identifikuoti poreikius ir apibrézti reikalavimus tinkamam sprendimui (DK5.2).
e  Technologinés, metodinés zinios ir gebéjimai, profesinis kompetentingumas (DKG).
o Gebés derinti teorijg ir praktikg programy sistemy taikymo jvairiose srityse uzdaviniy sprendimui,
jvertinant technologinj, ekonominj, socialinj ir teisinj konteksta (DK6.1).
o Gebés parinkti ir panaudoti tinkamus Siuolaikinius metodus, modelius, problemy sprendimo $ablonus,
igtidzius bei jrankius, biitinus programy sistemy kiirimui ir priezitirai, jskaitant naujas taikymo sritis
(DK®6.2).
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Igys kompiuterinés grafikos teorijos ziniy
pagrindus, supras jos vietg Siuolaikiniy
informaciniy technologijy kontekste.

Paskaitos, savarankiskas
literattiros skaitymas.

Kontrolinis darbas, egzaminas

Gebés sumodeliuoti paprastus 3D objektus,
naudojant bent vieng modeliavimo paketg.

Paskaitos, laboratoriniai darbai

Namy ir laboratoriniy darby
atsiskaitymai

Gebés pateikti algoritmag suformuluotam
vizualizacijos uzdaviniui spresti.

Paskaitos, laboratoriniai darbai

Kontrolinis darbas, namy darby
atsiskaitymai

Gebés integruoti | vieng interaktyvia
kompiuterinés grafikos programa jvairius duotus
3D modelius, naudojant OpenGL biblioteka

Laboratorinai darbai

Namy darby atsiskaitymai

Kontaktinio darbo valandos

Savarankisky studijy
laikas ir uzduotys
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1. Ivadas j kompiutering grafika: 2 2 | 2 | Savarankiskas
problemos, jy sprendimai ir taikymai, literatiiros skaitymas
kompiuterinés grafikos istorijos apzvalga
2. Piesimas (drawing) su OpenGL: 2 2 4 | 4 | Atsiskaitomieji klasés
papraséiausia OpenGL programa, 2D primityvai ir darbai
Jjy atributai, interaktyvumas naudojant klaviatiirg ir
pele
3. Geometrinés transformacijos | 2 4 6 | 6 | Atsiskaitomieji namy
2D transformacijos: posttimiai, mastelio keitimas, darbai
posiikiai, atspindzai, afininiai fraktalai plok§tumoje
4. Geometrinés transformacijos 11 6 6 12 | 10 | Savarankiskas
3D transformacijos, matricos ir homogeninés literattiros skaitymas
koordinatés, modeliavimo ir ziliros (viewing)
transformacijos
5. Geometrinis modeliavimas: 4 4 8 | 6 | Kontrolinis darbas
3D duomeny $altiniai ir jy gavimo budai,
reprezentacija ir apdorojimas, hierarchiniai
modeliai
6. Geometriniai modeliai: 4 4 8 | 6 | Atsiskaitomieji namy
3D formy primityvai, indeksuoty sieny aibés, darbai
modeliavimo pakety apzvaiga
7. Apsvietimas ir Seséliavimas: 4 4 8 | 6 | Atsiskaitomieji klasés
Phong‘o ap§vietimo modelis ir medZiagy darbai
charakteristikos, Phong ir Gouroud $eséliavimo
metodai
8. Tekstiiravimas: 4 4 8 | 6 | Savarankiskas
Teksttriné erdvé ir koordinatés, paprasciausiy literatiiros skaitymas
pavirsiy (cilindro, kiigio, sferos, toro) tesktt-
ravimas, automatinis tekstiry sudarymas, keliy
lygiy tekstiiros (Mipmapping), filtrai, nelygumy
vaizdavimas (Bump-mapping)
9. Sudétingesni geometriniai modeliai: 4 4 8 | 8 | Atsiskaitomieji namy
Bezier kreivés ir pavirsiai, splainai, NURBS darbai
pavir$iai, padalinimo pavir§iai
10. Pasiruo$imas egzaminui, egzaminas (rastu) 2 4 | 8 | 2val. konsultacijoms,
2 val. egzaminui, 8 val.
pasiruoSimui
I§viso | 32 | 2 32 68 | 62




Vertinimo strategija

Svoris
proc.

Atsiskaity
mo laikas

Vertinimo Kriterijai

Namy darbai ir
laboratoriniai darbai

40

Semestro
metu

Semestro metu bus tikrinami trys namy darbai ir du
laboratoriniai darbai.

Visy verté po 0,8 balo (0 — neatlikta arba nekorektiskas namy
darbas, 0,8 — atlikta puikiai arba su keliomis smulkiomis
klaidomis).

Kontrolinis darbas (rastu)

20

Viduryje
semestro

Kontrolinio darbo metu bus vykdomos penkios uzduotys apie
geometrines transformacijas: pagal OpenGL kodg nupiesti
paveiksliuka, pagal afininio fraktalo paveiksliuka plokStumoje
uzrasyti transformacijas, postkiai erdvéje apie skirtingas asis, ir
dar du klausimai apie modeliavimo ir Zi@iros transformacijas.
Kontrolinio verté — 2 balai: po 0,4 balo uz uzduotj.

Egzaminas (rastu)

40

Egzaminy
sesijos metu

Egzaming sudaro keturios uzduociy grupés, kiekvienai skiriama
po 1 balg (0 — atlikta nekorektiskai, 0,5 — kai kas yra teisinga, 1
—viskas teisingai):

« interaktyvumas OpenGL kontekste;

* apSvietimas ir Ses¢liavimas;

* tekstiiravimas;

* Bezier kreivés ir pavirsiai.

Reikalavimai dalyko vertinimui eksterno budu

Jvertinimas galimas eksterno budu: | Netaikomas
Autorius Leidi | Pavadinimas Periodinio Leidimo vieta ir leidykla
mo leidinio Nr. ar internetiné nuoroda
metai ar leidinio
tomas
Privalomoji literatiira
S. R. Buss 2003 | 3-D Computer graphics. A Cambridge University Press
Mathematical introduction
with OpenGL
1994 | OpenGL Programming http://fly.cc.fer.hr/~unreal/ther
Guide, The official guide for edbook/
learning OpenGL, Release 1 Addison Wesley
Papildoma literatiira
R.J.Rost et al. 2009 | OpenGL Shading Language Addison Wesley
G. Liutkus, A. Lenkevi¢ius | 2009 | Kompiuteriné grafika su Technologija, Kaunas

OpenGL




MODULE DESCRIPTION

Module title Module code
Computer Graphics
Lecturer(s) Department where the module is delivered
Coordinator: assoc. prof. dr. Rimvydas Krasauskas Department of Computer Science |1
Faculty of Mathematics and Informatics
Other lecturers: Vilnius University
Cycle Type of the module
First Optional
Mode of delivery Semester or period when the Language of instruction
module is delivered
Face-to-face 51 and 7' semester Lithuanian

Prerequisites

Procedural Programming; Discrete Mathematics, Mathematics for Software Engineering I, I, and I1l; English
Language.
Number of ECTS credits Student’s workload Contact hours Self-study hours
allocated
5 130 68 62

Purpose of the module: programme competences to be developed

Purpose of the module - acquire knowledge of theoretical and practical foundations of interactive 3D computer graphics
on OpenGL platform

Generic competences:
e  Communication and collaboration (GC1).
o An ability to present, information, ideas, problems, and suggested solutions convincingly in official and
second (foreign) language for specialists and non-specialists in written and verbal form (GCL1.1).
e Life-long learning (GC2).
o An ability independently to acquire new knowledge, methodologies, and tools and to apply them in
practice (GC2.3).
e Social responsibility (GC3).
o An understanding of professional and ethical responsibility (GC3.1)
o An ability to analyse the economic, social, ethical, and legal impact of engineering solutions on
individuals, organizations, and society (GC3.2).
Specific competences:
e Knowledge and skills of underlying conceptual basis (SC4).
o An ability to apply mathematical foundations, knowledge of science and engineering, computer science
theory, and algorithmic principles in software systems development (SC4.2).
e Software development knowledge and skills (SC5)
o An ability to analyse a problem, identify needs and define the computing requirements appropriate to its
solution (SC5.2).
e Technological and methodological knowledge and skills, professional competence (SC6).
o An ability to combine theory and practice to complete software engineering tasks from different
application areas while considering the existing technical, economic and social context (SC6.1).
o An ability to select and use appropriate current techniques, models, solution patterns, skills, and tools
necessary for software engineering practice involving emerging application areas (SC6.2).




Learning outcomes of the module:
students will be able to

methods

Teaching and learning

Assessment methods

- Acquire knowledge of theoretical foundations of

computer graphics, understand its place in the
context of other IT subjects

Lectures, individual
reading

Control test, exam

- Create 3D models of moderate complexity with at

least one modeling package

Lectures, lab works

Home works

- Select the correct solution (data structures and
algorithm) for the application area

Lectures, Lab works

Control test, home works

- Integrate several 3D models in one scene and
program interactive application with lighting,
rendering and navigation using OpenGL

Lab works

Home works

Content: breakdown of the topics

Contact hours

Self-study work: time and

assignments

Internship/work

Tutorials
Seminars

Assignments

1. Introduction to computer graphics:
problem domain and applications, overview of
history of computer graphics

N | Lectures

©| Laboratory work
N | Contact hours

n | Self-study hours

Individual reading

2. Drawing with OpenGL.:
the simplest OpenGL program, 2D primitives and
their attributes, interaction via keyboard and mouse

Classwork

3. Geometrical transformations I
2D transformations: translation, scaling, rotation,
reflection, affine fractals on the plane

Homework

4. Geometrical transformations II:
3D transformations, matrices and homogeneous
coordinates, modeling and viewing transformations

10

Individual reading

5. Geometric modeling:
3D data sources and acquisition, modeling
software, representation schemes, hierarchy

Test (topics 1-5)

6. Geometric models:
primitive 3D shapes, indexed face sets, 3D
modeling packages

Homework

7. Lighting and shading:
Phong lighting model, illumination and materials,
Phong and Gouroud shading methods

Classwork

8. Texturing:

parametrization of primitive surfaces (cylinder,
cone, sphere, torus), texture space and coordinates,
automatic texture generation, mipmapping,
filtering, bumpmapping

Individual reading

9. Advanced geometric models:
Bezier curves and surfaces, De Casteljau
algorithm, splines, NURBS, subdivision surfaces

Homework

10. Preparation to exam, exam (written)

Total

32




Assessment strategy Weig | Deadline Assessment criteria
ht %

Home works and class 40 During the 3 home works and 2 class works will be assessed during

works semester Semester; each will have 0.8 score:
from 0 (incorrect) till 0.8 (excellent).

Control test (written) 20 In the middle of Control test will have 5 assignments on geometrical

semester transformations: given OpenGL code draw the

corresponding picture, given affine fractal picture
describe its transformations, rotations in space about
different axes, two assignments about modeling and
viewing transformations.
Test assessment — 2 scores: 0.4 score for each assignment.

Exam (written) 40 During exam Exam will have 4 groups of assignments, 1 score for each:

session 0 —incorrect, 0,5 — partially correct, 1 — correct answer):

« interactivity in OpenGL;
« lighting and shading;
« texturing;
* Bezier curves and surfaces.

Author Publis | Title Issue No or | Publishing house

hing volume or Internet site
year
Required reading
S. R. Buss 2003 | 3-D Computer graphics. A Cambridge University Press

Mathematical introduction

with OpenGL

1994 | OpenGL Programming http://fly.cc.fer.hr/~unreal/ther
Guide, The official guide for edbook/
learning OpenGL, Release 1 Addison Wesley
Optional reading
E. Angel 2011 Interactive Computer Addison Wesley
Graphics: a Top-Down
Approach with Shader Based
OpenGL
R.J.Rost et al. 2009 | OpenGL Shading Language Addison Wesley




