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L2F – Spoken Language Systems Laboratory 
FACE - Synthetic Talking Face 

 

Human Computer 
Interface is an area where 
audio, text, graphics, and 

video are integrated to 
convey various types of 

information. The goal is to 
provide a more natural 

interaction between the 
user and the computer. 

One approach to achieve 
this goal is to display an 

animated character on the 
computer screen, with the 

ability to make head 
movements, facial 

expressions and 
emotions. 

 

  
We developed a Synthetic 

Talking Face system that is 
closed integrated with base 
technologies as Automatic 

Speech Recognition, Text-to-
Speech and Natural Language 
Processing on generic Spoken 

Dialogue Systems platform. 

 

Goal. Developments of a synthetic talking face to be integrated in 
an Embodied Conversational Agent platform.  

Summary. Human-computer conversation is a broad research goal 
that is starting to be implemented through a new genre of Embodied 
Conversational Agents (ECA). We have been working on base 
technologies, as Automatic Speech Recognition (ASR), Text-to-
Speech (TTS) and Natural Language Processing (NLP). In order to 
create an ECA platform we developed a Synthetic Talking Face that 
it is closed integrated with these base technologies. When 
associated with speech, the overall facial expressions constitute 
one of the most important communication channels used in human 
interactions. This ECA platform is serving as the interface to generic 
Spoken Dialogue Systems. 

Description. Facial expressions allow the exposure of these 
emotions that play an important role in the context of human 
communication. The ability of expressing feelings like sadness, 
happiness or hanger allows the machine to emulate human 
emotions, acquiring capabilities only seen in humans, and bringing 
more reality to human-computer interactions. Also the synchronized 
movement of lips increases considerably the perception of the 
synthetic speech. This synchronization is based on a set of time 
stamps resulting from the TTS. The system in order to be able react 
to the environment receives from the ASR a set of acoustic features 
that represents the awareness of that environment, as silence, 
speech, music, noise, etc. 

More information is available by email to info@l2f.inesc-id.pt or 
directly from the website http://www.l2f.inesc-id.pt/. 
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Implementation  The FACE system produces facial expressions through the implementation of virtual 
muscles. When these muscles are stimulated, they deform a three dimensional mesh 
resulting in expressions.  
Mathematic models simulating muscles behaviors were defined and associated with 
regions containing vertices of a polygonal mesh representing the human face. Parameters 
such as the intensity of contraction and time of reaction are passed to these virtual 
muscles. Using these parameters, the muscles act in the vertices region, resulting in 
deformations on the surface model.  
To simplify the muscles manipulation, groups of muscles were defined. These groups are 
associated to visemes and emotions. This way when one or more groups are activated, we 
get a facial expression that represents a viseme, an emotion or both.  
A viseme is the visual representation of a phoneme and is usually associated with 
muscles positioned near the region of the mouth.  
Emotions, in this project, are expressions simulating the real human emotions such as 
fear, joy or sadness and can be associated with any muscle on the face. 
To create the animations in real time we feed the system with sequences of phonemes, 
which are then transformed in visemes, and sequences of emotions and behaviors. These 
sequences are then combined and transformed in key-frames. A key-frame is used as a 
reference, in this case is used for calculate the intermediate frames using interpolation 
methods.  
These animations are described in the form of a simplified VHML (Virtual Human 
Markup Language), whose structure was defined according to the project goals. 
The facial animation system is composed by 4 modules: (i) the Visemes Manager; (ii) the 
Emotions Manager; (iii) the Behavior Manager; and (iv) the Geometry Manager. 
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Available 
Demo 

 In order to show the potentialities of FACE system a demo using a server version and a 
web page application is available. In this demo it is possible to set some parameters and 
check the behavior of the system. Full interaction through speech is also available. 
 

More 
Information 

 By email to info@l2f.inesc-id.pt  
or directly from the website http://www.l2f.inesc-id.pt/. 

 


