The European Association for Computer Graphics
43" Annual Conference

EUROGRAPHICS 2022

Reims, France
April 25 - 29, 2022

Organized by
UNIVERSITE
EUROGRAPHICS DE REIMS
THE EUROPEAN ASSOCIATION CHAMPAGNE _ARDENNE

FOR COMPUTER GRAPHICS

Education Papers

Education Program Co-Chairs
Jean-Jacques Bourdin, Université Paris 8, France

Eric Paquette, Ecole de technologie supérieure (ETS), Canada

Published by

The Eurographics Association
ISSN 1017-4656

ISBN 978-3-03868-170-0

delivered by

-G EUROGRAPHICS
= DIGITAL LIBRARY

DOI: 10.2312/eged.20222001 www.eg.org diglib.eg.org



https://doi.org/10.2312/eged.20222001

Committee Members

Anderson, Eike - NCCA, Bournemouth University, United Kingdom
Aoki, Miho - University of Alaska Fairbanks, USA

Diehl, Alexandra - University of Zurich, Switzerland

Dischler, Jean-Michel - ICUBE - Université de Strasbourg, France
Fairén, Marta - Universitat Politécnica de Catalunya, Spain
Fujishiro, Issei - Keio University, Japan

Gallo, Giovanni - Universita di Catania, Italy

Giachetti, Andrea - University of Verona, Italy

Gongalves, Daniel - University of Lisbon, Portugal

Guerin, Eric - LIRIS, France

Kerren, Andreas - Linnaeus University, Sweden

Koning, Wobbe F. - Monmouth University, USA

Madeira, Joaquim - University of Aveiro, Portugal

Mones, Barbara - University of Washington, USA

Papaioannou, Georgios - Athens University of Economics and Business, Greece
Pattanaik, Sumant - University of Central Florida, USA

Romero, Mario - Royal Institute of Technology, Sweden

Sousa Santos, Beatriz - University of Aveiro, Portugal

Tarini, Marco - Universita degli Studi di Milano “La Statale”, Italy
Trapp, Matthias - Hasso Plattner Institute, University of Potsdam, Germany
Vésa, Libor -University of West Bohemia, Czech Republic

Zara, Jiri - Czech Technical University in Prague, Czech Republic



Table of Contents

Introductory Computer Graphics and Assignments

Introduction to Computer Graphics: A Visual Interactive Approach.......... ... .. i i .. 1
Celine Loscos

RePiX VR - Learning environment for the Rendering Pipeline in Virtual Reality.............................. 9
Birte Heinemann, Sergej Gorzen, and Ulrik Schroeder

Digital Matte Painting - An Effective Undergraduate Assignment .................oiiiiiiiiiienieeannn.. 17
Adam Redford and Eike Falk Anderson

Visualization and Curricula

Evaluating Bloom’s Taxonomy-based Learning Modules for Parallel Coordinates Literacy ................... 21
llena Peng, Elif E. Firat, Robert S. Laramee, and Alark Joshi

GPU and Rendering

The Road to Vulkan: Teaching Modern Low-Level APIs in Introductory Graphics Courses ................... 31
Johannes Unterguggenberger, Bernhard Kerbl, and Michael Wimmer

Mesh Smoothing for Teaching GLSL Programming . .............c..uutteetiiieeenniiiieeennnnnns 41
Ivaylo Ilinkin

Virtual Ray Tracer . . .. ..ot e e e 45

Willard A. Verschoore de la Houssaije, Chris S. van Wezel, Steffen Frey, and Jiri Kosinka



Author Index

Anderson, Eike Falk ............................ 17
Firat, Eif E. ... ... .. ... .. . . . . . . L. 21
Frey, Steffen ....... ... i 45
GOrzen, Sergej . ....ovvvvniiiiii e 9
Heinemann, Birte ............................... 9
Ilinkin, Ivaylo ............ ..., 41
Joshi, Alark ....... ... i 21
Kerbl, Bernhard ............... ... ... . ... .... 31
Kosinka, Jiri ... 45

Laramee, Robert S. ........ .. ... .. . L. 21
Loscos,Celine ..........cooiiiiiiiiiiiinnn.. 1
Peng,Ilena .......... ... . i 21
Redford, Adam ............................. ... 17
Schroeder, Ulrik ................................ 9
Unterguggenberger, Johannes ................... 31
Verschoore de la Houssaije, Willard A. ........... 45
Wezel, Chris S.van .............civviiieio... 45

Wimmer, Michael ............. ... ... .. ... ...... 31



