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SUMMARY STATEMENT

This course provides an introduction to the state-of-the-art, techniques for simulation of real-time virtual characters to all the latest VR/AR framework-game engine methodologies that encompass them using state-of-the-art graphics hardware methodologies. 
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POTENTIAL TARGET AUDIENCE

This course is intended for animators, software developers, students and scientists interested in the next generation game engines featuring advanced real-time virtual character 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 2) Modern VR/AR with virtual characters 3) Future of real-time virtual C   The course closes with case studies in VR/AR (industrial, medical, cultural heritage simulation).
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COURSE ABSTRACT 

Real-time VR/AR and game virtual characters are becoming inextricably integrated strands of the new emerging digital 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 entertainment acting as a pervasive part of global culture. This ubiquity and growth of game 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 to virtual character simulations. 

That involves real-time virtual characters with a) creation and simulation of Virtual Humans, b) Hair simulation, c) Cloth animation, d) Virtual crowd simulation e) Artificial life methods for behavioral animation of virtual characters, f) VR/AR platforms. 
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LIST OF TOPICS TO BE COVERED

· VR/AR architecture and Real-time tracking

· Real-time virtual character simulation

· Hair simulation

· Cloth animation

· Crowd simulation

· [image: image10.png]


Artificial life behavioral animation 

· Facial emotion expression

· Future of VR/AR development

COURSE SYLLABUS

Total 6.00 hrs (excluding breaks)
· Session1: 1h25

·  Introduction  Nadia  (10 minutes)

· State of the art inVR/AR engines (Thomas) 15 minutes

· State of the art in real-time virtual character simulation (Nadia) one hour

· Body, Face, Hair, Clothes

· Session2:  State of the art of real time tracking (1 hour) (Dimitris) one hour

· State of the art of motion capture using vision

· State of the art of walking models

· Session3:  Real-time Character Simulation: Software design (Thomas, Daniel) one hour and a half

· VHD++ and Components/Plug-ins for crowds and autonomous characters 

· MPEG Standards for AR/VR

· Session4:  Case Studies (1 hour) 

· Simulating Augmented Pompeii for the EU project LIFEPLUS. (Nadia)

· Simulating virtual churches-mosque life simulation for the EU project CAHRISMA (Nadia, Daniel).

· Simulating augmented industrial maintenance for the EU project STAR (Daniel)

· Simulating health emergency decision training: for the EU project JUST (Daniel).

· Session5:  Discussion (30 mins) ALL: The future of virtual character simulation and VR/AR platforms.
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PROPOSED LENGTH

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 CA, CGI, 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, and films .
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NAMES OF SPEAKERS

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

2. Prof. Daniel Thalmann (VRLab-EPFL)

3. Thomas di Giacomo(MIRALab, UNIGE)

4. Prof. DimitrisMetaxas, Rutgers
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