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Figure 1: Some synthesized frames of singing a part of \hunter"music (by dido).

ABSTRACT

While speech animation fundamentally consists of a sequence of
phonemes over time, sophisticated animation requires smooth in-
terpolation and co-articulation effects, where the preceding and
following phonemes in�uence the shape of a phoneme. Co-
articulation has been approached in speech animation research in
several ways, most often by simply smoothing the mouth geometry
motion over time. Data-driven approaches tend to generate realis-
tic speech animation, but they need to store a large facial motion
database, which is not feasible for real time gaming and interac-
tive applications on platforms such as PDAs and cell phones. In
this paper we show that accurate speech co-articulation model with
compact size can be learned from facial motion capture data. An
initial phoneme sequence is generated automatically from Text-To-
Speech (TTS) systems. Then, our learned co-articulation model is
applied to the resulting phoneme sequence, producing natural and
detailed motion. The contribution of this work is that speech co-
articulation models “learned” from real human motion data can be
used to generate natural-looking speech motion while simultane-
ously preserving the expressiveness of the animation via keyfram-
ing control. Simultaneously, this approach can be effectively ap-
plied to interactive applications due to its compact size.
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1 INTRODUCTION

Because of the complexity of deformation of a moving face and our
inherent sensitivity to the subtleties of facial animation, creating re-
alistic 3D talking faces remains a challenge problem for computer
graphics community. Although several successful automated ap-
proaches to computer speech animation have been developed, most
commercial speech animation is manually animated. The reasons
for this are varied, but among them is the important factor than
manual animation provides full control over the result, including
the ability to produce cartoon effects such as speech animation in
“The Jetsons”, and the high ef�ciency of keyframe interpolations.
On the other hand, data-driven approaches [7, 6, 17, 25] tend to
produce more realistic animation, but generally they do not provide
enough control for animators, so animators cannot use them with-
out considerable efforts.

Most of data-driven approaches need to store a large facial mo-
tion database and cannot synthesize speech animation with high ef-
�ciency, which prevents the use of these techniques in real-time
applications. The time-consuming manual processing stages that
are required by most existing data-driven approaches further limit
their real time and interactive applications.

In this paper a novel approach is presented tobridge the data-
driven approaches and keyframing approaches. This approach
learns explicit co-articulation models with very compact size, repre-
senting the dynamics of speech animation by “mining” facial mo-
tion capture data. At the same time, animators can design exag-
gerated and expressive key shapes as desired. The key shapes can
be 3D face models, or other representations such as Facial Action
Coding System (FACS) parameters [15]. Given novel phoneme
annotated input, such as speech-recognized audio or phoneme se-
quences from Text-To-Speech (TTS) systems, our approach synthe-
sizes corresponding speech animation in an optimal way, searching
for the “optimal co-articulation combinations” from the existing co-
articulation models using a dynamic programming technique.

This approach can be used for many scenarios. Animators can
use our approach to adjust/design the visemes and timing as de-
sired, to improve quality or produce stylized cartoon effects. This
approach can also be used to produce automated real-time speech
animation for interactive applications, after initial key shapes are
setup.


