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Presentation
I'm working in France Telecom's research, laboratory ADN (Agents and Natural Dialog). In this laboratory, we are developing a technology of rational agent. I am involved more precisely on the rational aspects of the agent, i.e. on the planning of the reaction.
Most of the current applications based on our technology are agents using natural language to provide services by phone or chat. We are planning to extend our field of competence to robots. We indeed consider robot as the next generation terminal, which will soon replace mobile terminals. We think that we have a great opportunity to take. So far, we have developed an application with a virtual robot helping people to find a restaurant in Paris (the one described below), and a new project has been launched recently in cooperation with a Japanese laboratory, in order to implant our technology into a real pet robot. You can notice that our research is not at all dependent on the robot. Therefore that's in the perspective of developing our influence on artificial intelligence for robots that I would like to participate in your workshop.
Abstract
Nestor is an interactive 3D Embodied Conversational Agent, resulting from the integration of real time rational dialogue agent and 3D facial animation modules in a generic networked based architecture. It is adaptable on various networks and terminal platforms.
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Introduction

Nestor (Pelé et al., 2003) is a 3D interactive embodied conversational agent (ECA), which runs in real time. Main Nestor's components are speech recognizer, natural dialogue manager, text-to-speech synthesizer (TTS), and animation engine. The modules are embedded in a generic networked based architecture. Speech recognition and dialogue management are achieved on a server side while avatar animation engine and audio rendering are realized on the client side. The avatar animation is driven by speech phonemes provided by a natural dialogue manager. Tags and phonemes are part of a proprietary XML language steamed to the client with the encoded synthetic audio. The player is embedded in an ActiveX, which can be easily integrated in a web page. The modules running on the client side have been designed in order to be able to run PDAs or mobile phones.
Facial Animation

Nestor's facial animation engine, called FaceEngine, (Breton et al, 2000) is coupled with speech synthesis and voice segmentation components. It is a hybrid animation system using both muscular and parametric animation. Muscular animation is based on the human anatomy and is made of 29 effector muscles. An effector muscle, based on the same principle as Baters (1987), is a deformation module that moves the vertices in its area in influence in order to produce effects of a muscle contraction. The effector contraction is computed in a way to simulate the skin elasticity. All the movements that cannot be realized by the muscular system are achieved by a parametric system. This system is made of 12 modules.
FaceEngine also provides scalability so that the animation can best fit to the computing power of the target machine. The scalability engine works on the animation system itself by turning on and off some modules asa well as on the 3D model through the use of Dynamic Level of Details.
Natural Dialogue Management

The natural dialogue engine Artimis provides a generic framework to instantiate intelligent dialogue agents (Sadek et al., 1997). These agents can interact with human users as well as with other software agents. In a context of human-agent dialogue, Artimis can engage with users in mixed-initiative cooperative interactions in natural language (contextual interpretation of user's inputs, negotiation ability, interaction flexibility, cooperative reactions, etc.). Artimis is based on a theory of interaction: an integrated model of mental attitudes (such as belief, uncertainty, and intention) and rational actions. The theory is formalized in a first-order modal logic. In this framework, dialogue is modelled as the observation and the planning of communicative actions such as request, inform, infirm.
A rational unit, the kernel of Artimis, implements this theory through an inference engine. This unit gives to Artimis its dialogue abilities, which results from an explicit reasoning process. When applied to human-agent natural dialogue, Artimis requires a natural language processing unit (interpretation and generation). The user's utterance interpreter produces the best coherent interpretation (expressed in a sequence of communicative acts) based on the word sequence output given by the speech recognizer. The natural language generator does the opposite by producing utterances that verbalize the plan of communicative acts planned by the rational unit. In multimodal interaction contexts, Artimis interpretation module merges user multimodal inputs (mouse click, voice, text, …) into a unique sequence of communicative acts representing the best context coherent meaning of the observations. In reaction, Artimis generation module dispatches outputs on available modalities (frames, graphics, hyper textual links …).

When Artimis is coupled with an avatar, an interface unit inserts additional information into Artimis' outputs in order to control avatar's behaviour. The control takes place at two levels. At a first level, it manages the global behaviour of the avatar. For example, the avatar has a random head movement when Artimis has no interlocutor. It looks ahead when it speaks to users or listens to them, and it looks down when it computes its reaction. At a second level, Artimis manages the local behaviour of the avatar in order to be coherent with the content of its utterance. The control is based on Artimis' mental state and the sequence of communicative acts it has planned.
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