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The facial expressions and the controller-systerewleveloped between
May and July 2008 as part of the author's malséssis. The 3d character was
developed prior by the author for demonstratirgshading abilities

of the Horde 3D Graphics Engine by Nicolas $thu

1. Autodesk 3D Studio Max & Luxology modo for 3Eaghics generation,
http://www.autodesk.com & http://www.luxology.com

2. Adobe Photoshop for 2D graphics generatiop;/Mitww.adobe.com

3. Microsoft Visual Studio 2008 for programmingtpty/msdn.microsoft.com/
4. Horde 3D Graphics Engine, http://www.horde3gl.or

Alfred was developed and tested on a PC with WivelVista Prof., AMD
Sempron 3600+, 1.5 GB RAM, ATI X1250 graphiesdc: For advanced skin
shading a PC with Windows XP Prof. OS, IntehtRen D 3.0 GHz, 2 GB
RAM, nVidia Quadro FX 4500 graphics card wasdis

For user input an Xbox 360 — Game Controllet B& Data Glove is required.
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Alfred — a System for Intuitive Facial Expression Control

1. The application and context of the work

Alfred is a Facial Animation System designed tatedacial expressions for Animated Agents in asieza
more intuitive and faster way than conventionahaation tools. The project uses a gamepad and atiata
for user input. The user input can be interpretét three different methods.

Alfred uses the Facial Action Coding SysterA@S) by Paul Ekman and Wallace Friesen for the rife#m
and creation of the facial expressions. The toalssandalone application based on the Horde 3phgra
engine. While used to control one specific virtclahracter at the moment, it can be easily recordidyto
control any FACS-based character face.

2. Novelty

Although facial expressions have become more ang ingportant in animated characters, most facial
animation tool are using conventional GUIs for éimémation setup. Especially morphtarget-based sstike
Poser or Valve's Faceposer rely heavily on theofiséders.

Alfred tries to overcome the limitations araplexity of these animation tools by using hardawar
controllers (gamepad or dataglove). The user cansehbetween different modes of inputs: directrabuff the
action units, modifying of basic emotions or blarglbasic expression. These hardware controllers tieey
advantage that they allow the editing and mixingoftiple animation parameters at the same time.
Furthermore they provide haptic control of thesepeeters, allowing the user to focus on the charact
expression and not on the animation system.

3. Thearchitecture
Alfred's architecture is based on two independeardutes: The first module processes the user inpait a
interprets it into action units. The following cools & interpretation models are available:

« Direct control of the action through a conventioslader-based GUI

« Direct control of three different face regions tigh the analog-sticks of an gamepad

« Choosing a basic facial expression and modifyirgyian adapted and reduced set of action units
(analog-sticks of gamepad)

« Blending two or more basic facial expressions @aaticks of gamepad)

« Direct control of six different facial regions thugh the finger bend of a dataglove. The glove'tiapa
position is used to select the facial regions.

This module also contains a constraint systemhferfacial expressions which allows only anatompcasible
expressions.

The second module translates the action utatfacial expressions and renders the graphic ouBmih
modules communicate via UDP socket.

The created facial expressions can be savetbaddd in a XML format. The configuration of thentroller,
the basic expressions and their reduced contrediisrare based on data from on the "Facial Expressi
Repertoire" Database.

4. Performance
The software runs smoothly on one single PC witlhodern graphics card. Most capacity is used by the
rendering module. The controller module itself rieggivery little capacity.

A user evaluation of the different input methas in progress. The system received a posigigdidfack from
professional CG artists at Chimera Entertainmespegially the animation control through gamepadtaed
blending of basic emotional expressions were reckivell.
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