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The Avatar puppetry system was developed in M&@@7, as a project to
highlight the capabilities of the head trackingoasithm developed by the first
author (Sylvain Le Gallou) in collaboration withett3 other authors (Gaspard
Breton, Renaud Séguier and Christophe Garcia).

The 29 author (Gaspard Breton) was contacted to help with animation
system and the body design.

1. Matlab for face deformable model creation usgdideo analysis
http://www.mathworks.fr/

2. VisualC++ 6, OpenCv and OpenGil for programming

The system was developed and tested on a LaptbpMindows XP Prof OS, 1
Gb RAM, NVIDIA Quadro NVS graphics card. The PC’scrophone and a
Logitech webcam attached were used.
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Avatar puppetry using real-time audio and video analysis

1. The application and context of the work

We present a system which consists of a lifelilmagnimated in real-time using video and audiolgsia from
the user.This kind of system could be used for Instant Mgagawhere an avatar controlled like a puppet is
displayed instead of the webcam flow.

2. Novelty

In order to do video analysis of faces, we carried a face alignment based on the Active Appearathodel
(AAM) method [1]. AAM is a deformable model methiich allows shape and texture to be jointly sysithes

by statistical shape and texture models.

We also implemented a preprocessing step in ordeimiprove the robustness of the AAM illumination
variations. Indeed we carried out the adaptive dgsam equalization as a preprocessing on imagesreghe
AAM method like [2]. This method provides a goodewi flow analysis of faces without limitations in
background and illuminations.

The audio analysis is performed using a common HMbtel learned from several speakers in a noisy
environment. The system is multi-speaker and wiorksoth genders. The phonetic segmentation isopedd

in real time on 64ms buffers allowing a really shadelay.

The animation is performed using the FaceEngineaBnation system [3] which works in real-time. Ttead
movements are computed using a behavior engindaldhg into account biological constraints such tag
vestibulo-ocular reflex and the head inertia. Lipevements are performed using a co-articulatioroatgm
blending the visemes corresponding to the phostiitg returned by the audio analysis.

3. Thearchitecture

The overall system is made of video analysis base#ictive Appearance Models and audio analysis dase
Hidden Markov Model. The parameters from these tmamules are sent to a control system driving the
animation engine. The video analysis extracts #edhorientation and the audio analysis providesghenetic
string used to move the lips.

4. Performance
Audio and video analysis and the animation systexparformed in real-time without any perceptibiday.
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