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OBJECTIVES

This course provides an introduction to the state-of-the-art and techniques for simulation of real-time virtual characters as well as all the latest VR/AR framework engine methodologies that encompass them with a focus on virtual cultural heritage case studies. 
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POTENTIAL TARGET AUDIENCE

This course is intended for researchers, animators, software developers, students and scientists interested in the next generation heritage reconstruction and simulation technologies, featuring advanced real-time virtual life simulations. It begins with the introduction of the current methodology shift for real-time 3D simulations. Then it covers the topics of 1) Real-time virtual character simulation in MR 2) Modern VR/AR and game development pipeline with virtual characters (body generation, facial animation, emotion simulation, skin deformation, body animation, hair rendering/animation, character illumination models) 3) Future of real-time VR/AR virtual characters.  The course closes with case studies in VR/AR (industrial, medical, cultural heritage simulation).

COURSE ABSTRACT 

Real-time VR/AR virtual characters are becoming inextricably integrated strands of the new emerging digital cultural visualization fabric. Together with the advent of recent powerful, low-cost consumer graphics hardware accelerators and cinematic real-time rendering, they contribute to the new compelling forms of representation and reconstruction of tangible and intangible heritage artifacts acting as a pervasive part of global culture. This ubiquity and growth of virtual characters, requires that we understand them not only as commercial products, but also as aesthetic objects, rich research domains, learning contexts, technical achievements and cultural phenomena  

However, for VR/AR and virtual characters to have a healthy future, industry and academia must cultivate a deeper understanding of the fundamentals of VR/AR technologies and their implications for virtual character simulation. 

The academic environment provides the means for formal and conceptual experimentation that is often hard to justify in the market-driven world of shipping games titles. [Was not sure quite what was meant ther – John]
This involves real-time virtual characters with a) Hair simulation, b) Clothing [or Clothes – as later] animation, c) Virtual crowd simulation d) Artificial life methods for behavioral animation of virtual characters, e) VR/AR platforms. 
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LIST OF TOPICS TO BE COVERED

· VR/AR architecture and Real-time camera tracking

· Real-time MR virtual character simulation

· Virtual Human Body Generation and Skinning

· Hair rendering and animation

· Clothing animation

· MR Character Illumination models

· Crowd simulation

· Artificial life behavioral animation 

· Facial emotion expression and idle movement

· Multilingual Avatars in Cultural Heritage

· Future of VR/AR with virtual characters

COURSE SYLLABUS OUTLINE

Total 6.00 hrs (excluding breaks)
· Session1: Introduction (1hour)

· State of the art in VR/AR engines (EPFL, MIRALab)

· State of the art in real-time virtual character simulation (MIRALab)

· Body, Face, Hair, Clothes Simulation, Skin Deformation, MR Illumination models

· Session2:  State of the art in real time interactive avatars (1 hour) (UEA)

· 

· Construction of 3D virtual characters (skeleton, mesh, textures, morph targets)

· Animation of virtual characters (motion capture, key frames, synthetic animation)

· Efficiency considerations (level of detail, 2D billboard avatars)
· Session3:  Real-time Character Simulation: Software design (2 hours)

· VR/AR engine elements and architecture = framework + components (MIRALab) 

· Components/Plug-ins for virtual humans (bodies, face, clothes, hair, skin deformation) (MIRALab, EPFL)

· Components/Plug-ins for crowds and autonomous characters (EPFL)

· Session4:  Case Studies (1 hour and a half)

· Simulating Augmented Pompeii for the EU project LIFEPLUS. (MIRALab,  2D3)

· Simulating virtual theatrical actors and virtual ceremonies for the EU projects ERATO and CAHRISMA (MIRALab).

· Simulating crowds for the EU project ERATO (EPFL)

· Simulating virtual storytelling for the EU project EPOCH (EPFL)

· Simulating multilingual, interactive avatars for the EU Project EPOCH (UEA)

· Session5:  Panel (all speakers, 30 mins): The future of virtual character simulation and VR/AR platforms.
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PROPOSED DURATION

Full Day

PREREQUISITES

Familiarity with fundamentals of computer graphics, numerical linear algebra, software engineering pattern-framework principles and rendering/shading background will be useful in understanding the more advanced VR/AR technologies, but all will be amply illustrated with working examples.
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DESCRIPTION OF COURSE NOTES

The course notes will include talk slides from all speakers, reprints of relevant papers, and additional texts covering many details omitted from technical papers. The included papers have been published in various conferences including SIGGRAPH, Eurographics, Eurographics Workshop on Computer Animation and Simulation, IEEE Computer Animation and ACM Symposium of Computer Animation. The additional texts will cover practical implementation issues and real world applications. The course notes will additionally include the case studies and concrete examples from the makings of several VR/AR applications, games and films .

NAMES OF SPEAKERS

1. Prof. Nadia Magnenat-Thalmann (MIRALab, UNIGE), Switzerland, course organiser 

2. Prof John Glauert, University of East Anglia, UK

3. Prof. Daniel Thalmann (EPFL), Switzerland

Professor Nadia Magnenat-Thalmann has contributed to pioneer research into Virtual Humans for over 20 years, and has participated to spectacular state-of-the-art demonstrations and rigorous and intensive academic research programs that make them possible. After her PhD in Quantum Physics and Computer Graphics from the University of Geneva, she has been a Professor at the University of Montreal in Canada from l977 to 1988. In l989, In Switzerland, she founded MIRALab, an interdisciplinary Research Lab at the University of Geneva. She has received several Awards, including the 1985 Communications Award from the Government of Quebec, the l992 Moebius Award from the European Community.  In 1997, she has been nominated to the Swiss Academy of Sciences.

Professor John Glauert gained his PhD from Cambridge University in 1 on the implementation of Relational Databases. Following research on languages for programming Dataflow computers at Manchester University, he moved to UEA in 1984 where he was appointed Professor of Computing Science in 2002. He was Dean of the School from 1997 to 2000 during which period the two disciplines represented in the School, Computer Science and Electronic Engineering, were combined to make a unified School with a common research culture. His recent research is on animation of virtual humans with a focus on realistic synthesis of sign language for deaf people and on populating virtual cultural heritage environments with intelligent interactive characters.
Professor Daniel Thalmann is full professor and director of the Virtual Reality Laboratory at the Swiss Federal Institute of Technology in Lausanne. He received his diploma in nuclear physics and a PhD in computer science from the University of Geneva. Thalmann is coeditor-in-chief of the Journal of Visualization and Computer Animation and an editorial board member of several publications including The Visual Computer and the CADDM Journal of the China Engineering Society. He has organized several courses in SIGGRAPH. His research interests are in Virtual Humans, Computer Animation, Networked Virtual Environments, and Artificial Life.
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