IRM~ \ IRM PRESS

PRESS
701 E. Chocolate Avenue, Suite 200, Hershey PA 17033-1240, USA ImB10091
Tel: 717/533-8845; Fax 717/533-8661; URL-http://www.irm-press.com

Chapter V111

M odelingand Synthesis
of RealisticVisual
Speechin 3D

Gregor A. Kalberer
BIWI — Computer Vision Lab, Switzerland

Pascal Muller
BIWI — Computer Vision Lab, Switzerland

Luc Van Gool
BIWI — Computer Vision Lab, Switzerland and VISICS, Belgium

Abstract

The problem of realistic face animation is a difficult one. This is hampering
a further breakthrough of some high-tech domains, such as special effects
in the movies, the use of 3D face models in communications, the use of
avatars and likenesses in virtual reality, and the production of games with
more subtle scenarios. This work attempts to improve on the current state-
of-the-art in face animation, especially for the creation of highly realistic
lip and speech-related motions. To that end, 3D models of faces are used
and — based on the latest technology — speech-related 3D face motion will
be learned from examples. Thus, the chapter subscribes to the surging field
of image-based modeling and widens its scope to include animation. The
exploitation of detailed 3D motion sequences is quite unique, thereby
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Figure 1. The workflow of our system: (a) An original face is (b) captured,
(c) re-meshed, (d) analyzed and integrated for (€) an animation.

narrowing the gap between modeling and animation. From measured 3D
face deformations around the mouth area, typical motions are extracted for
different “ visemes’. Visemes are the basic motion patterns observed for
speech and are comparable to the phonemes of auditory speech. The
visemes are studied with sufficient detail to also cover natural variations
and differences between individuals. Furthermore, the transition between
visemes is analyzed in terms of co-articulation effects, i.e., the visual
blending of visemes as required for fluent, natural speech. The work
presented in this chapter also encompasses the animation of faces for
which no visemes have been observed and extracted. The “ transplantation”
of visemes to novel faces for which no viseme data have been recorded and
for which only a static 3D model is available allows for the animation of
faces without an extensive learning procedure for each individual.

I ntroduction

Realisticfaceanimationfor speechstill posesanumber of challenges, especially
when we want to automate it to a large degree. Faces are the focus of attention
for anaudience, and the slightest deviation from normal facesand face dynamics
isnoticed.

Thereare several factorsthat makefacial animation so elusive. First, the human
face is an extremely complex geometric form. Secondly, the face exhibits
countless tiny creases and wrinkles, as well as subtle variations in color and
texture, all of which arecrucial for our comprehension and appreciation of facial

Copyright © 2004, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



27 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/modeling-synthesis-realistic-visual-
speech/4172

Related Content

On the Designing and Prototyping of Kinetic Objects
Scottie Chih-Chieh Huangand Shen-Guan Shih (2012). Biologically-Inspired
Computing for the Arts: Scientific Data through Graphics (pp. 267-277).

www.irma-international.org/chapter/designing-prototyping-kinetic-objects/65033

Towards a Meditation Brain State Model for Scientific Study of Chan

Hong Lin, Johnathan Kuskosand Manuel Palma (2013). International Journal of Art,
Culture and Design Technologies (pp. 1-11).
www.irma-international.org/article/towards-a-meditation-brain-state-model-for-scientific-study-of-
chan/85518

Emergence in Interactive Embedded Art
Andrew V. Kuznetsov (2019). International Journal of Art, Culture and Design
Technologies (pp. 1-19).

www.irma-international.org/article/emergence-in-interactive-embedded-art/237160

Cross-Cultural Factors in Experiencing Online Video Contents in Product
Marketing

Jose Cafas-Bajoand Johanna M. Silvennoinen (2017). International Journal of Art,
Culture and Design Technologies (pp. 40-56).
www.irma-international.org/article/cross-cultural-factors-in-experiencing-online-video-contents-

in-product-marketing/181838

Information Systems as a Reference Discipline for Visual Design
Daniel A. Peak, Victor R. Prybutok, Michael Gibsonand Chenyan Xu (2012).
International Journal of Art, Culture and Design Technologies (pp. 57-71).

www.irma-international.org/article/information-systems-reference-discipline-visual/70395



http://www.igi-global.com/chapter/modeling-synthesis-realistic-visual-speech/4172
http://www.igi-global.com/chapter/modeling-synthesis-realistic-visual-speech/4172
http://www.igi-global.com/chapter/modeling-synthesis-realistic-visual-speech/4172
http://www.irma-international.org/chapter/designing-prototyping-kinetic-objects/65033
http://www.irma-international.org/article/towards-a-meditation-brain-state-model-for-scientific-study-of-chan/85518
http://www.irma-international.org/article/towards-a-meditation-brain-state-model-for-scientific-study-of-chan/85518
http://www.irma-international.org/article/emergence-in-interactive-embedded-art/237160
http://www.irma-international.org/article/cross-cultural-factors-in-experiencing-online-video-contents-in-product-marketing/181838
http://www.irma-international.org/article/cross-cultural-factors-in-experiencing-online-video-contents-in-product-marketing/181838
http://www.irma-international.org/article/information-systems-reference-discipline-visual/70395

