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1 Introduction

Audiovisual text-to-speech (AVTTS) synthesizers are capable of
generating a synthetic audiovisual speech signal based on an input
text. A possible approach to achieve this is model-based synthe-
sis, where the talking head consists of a 3D model of which the
polygons are varied in accordance with the target speech. In con-
trast with these rule-based systems, data-driven synthesizers create
the target speech by reusing pre-recorded natural speech samples.
The system we developed at the Vrije Universiteit Brussel is a data-
based 2D photorealistic synthesizer that is able to create a synthetic
visual speech signal that is similar to standard ’newsreader-style’
television recordings.

2 Approach

2.1 AV Unit Selection

Our system uses a pre-recorded database containing natural se-
quences of AV speech from a single speaker. The synthesis strat-
egy is based on the well-known unit selection technique [Hunt and
Black 1996]. In order to create the synthetic speech, the system
searches in the speech database for a series of suitable segments
to match with the target phoneme sequence. The concatenation of
these segments results in the target speech signal. We extended
this technique to the audiovisual domain: our system selects from
the speech database audiovisual segments, consisting of an original
combination of auditory and visual speech. This selection is based
on both target costs and join costs, which take into account acoustic
as well as visual properties of the speech. The major benefit of our
approach is the fact that the output speech consists of concatenated
original combinations of auditory and visual speech. This implies
that the synchrony and the coherence between the output auditory
and the output visual speech mode will be maximal. It has been
shown that such a high coherence is crucial to achieve a high per-
ceived output quality. Indeed, it is not only necessary that the target
text sequence is uttered correctly in both the auditory and the visual
mode, we also have to achieve the impression that the displayed
talking head could have been the producer of the auditory signal
that the user hears [Mattheyses et al. 2009].
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2.2 AAM Modeling

2D active appearance models (AAMs) [Edwards et al. 1998] are
statistical models that are able to project a set of similar images
into a model-space. In addition, a trained AAM makes it possi-
ble to generate a new image from a set of AAM model parameters
that is given as input. AAMs model two different aspects of an
image: the shape and the texture. The shape of an image is de-
fined by a set of landmark points that indicate the position of cer-
tain objects that are present in each training image. The texture
of an image is determined by its pixel values, which are sampled
over triangles defined by the image’s landmark points. We applied
such an AAM to project every frame from the AVTTS system’s
speech database on a set of shape- and texture parameters. The
unit selection strategy (see section 2.1) now results in the selec-
tion of original combinations of waveforms and AAM-parameter
trajectories. The AAM-based representation of the visual speech
information has the benefit that the shape and the texture prop-
erties of the visual speech can be easily treated separately in the
selection and concatenation steps. We also designed a technique
to further differentiate the processing of the visual speech infor-
mation among the different shape/texture aspects themselves. For
instance, a normalization technique has been designed that is able
to remove undesired variations from the visual speech contained in
the system’s speech database. Furthermore, the AAM-based syn-
thesis approach makes it possible to effectively smooth the con-
catenated visual speech (by avoiding and removing video concate-
nation artifacts) while the strength of the visual articulations is un-
affected. This is important since it is often seen that the smoothing
of the visual mode results in visual speech that appears to be ’mum-
bled’: the visual articulations are too much softened to match with
the articulations present in the accompanying auditory speech (i.e.,
the unimodal smoothing resulted in a decrease of the audiovisual
coherence). Sample syntheses produced by our system using the
LIPS2008 audiovisual database [Theobald et al. 2008] can be found
at http://www.etro.vub.ac.be/Research/DSSP/DEMO/AVTTS/.
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