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Abstract

The aim of this project is to investigate and evaluate the use of communicative synthetic personae in three dimensional virtual retail environments.  The objective is to engineer a test bed application.  This test bed will be used to evaluate the boundaries of virtual conversations. A number of experiments will be run to evaluate the aspects of conversation that should be applied to virtual conversations between humans and synthetic personae.

1. Introduction

The greatest limitation to the success of interactive user interfaces is that research solutions have barely been investigated.  Thorisson [1996] explained that  “attempts to evaluate full-duplex multimodal systems that employ artificial agents (fully or partially automated) have been virtually non existent, no data exists yet on important features of dialogue such as back channel feedback, mixed representations (e.g. spatial gestures and speech), and flexible turn taking, in the natural manner they combine to sustain and support face-to-face dialogue.”  These are some of the issues that will be investigated during the course of this project.

The potential of the desktop is phenomenal.  Over the last decade technological progress has erupted.  Designing communicative interfaces is a multidisciplinary research area.  It requires input from software engineers, linguists, statisticians, graphic artists, speech technologists and psychologists.   The key to successful human computer interactive systems is the collaborative efforts of these researchers.  The focus on interface design is “research that can contribute to advancing innovative concepts and that can promote better understanding of what technology works well to make interfaces more usable, useful and accessible”, [Biermann, 1997].

The increasing popularity of the World Wide Web has resulted in an explosion of communication over the Internet.  Soon, the personal computer will be as common place as the telephone in households.  There is an escalating need to put structure and order into this chaotic cyberworld.  The number of users is increasing just as rapidly as the amount of information is becoming 

available.  To support this, user interfaces must be versatile and adaptable and will have to cope with an increasing range of users with variable levels of computer skills.   

Maybury [1998] states the philosophy is not to design a “one-of-a-kind” interface for every person but to design universal interfaces that “can be tailored” to every person’s needs. Maybury outlines the technological limitations that interface designers have to work around:

· Lack of scientific approach to design and development

· Lack of interface standards

· Lack of multi-modal mechanisms to interpret deictic gestures and actions (‘put that there’)

· Lack of dialogue and discourse based interaction mechanisms

Despite these confines, designers are undoubtedly making enormous efforts in user interface design.  Jacob et al [1993] established that the greatest challenge for human computer interaction (HCI) research is the need for solid underlying theories.  The authors also propose a “demand pull” rather that a “technology push” toward the input and output devices that are being invented.  The new interactive interfaces will be more closely matched to human behaviour rather than computer behaviour.

It is a well-known fact that people use multiple modes to communicate.  This complex level of communication is so robust that the failure of one mode can easily be repaired by the use of another mode.  The face [Olveres, 1998] is central to this complimentary information.  It is essential to establish exactly the aspects that users are sensitive to in human computer communication.

It is proposed that speech be used as the central modality in a user interface.  Speech should be used in combination with other modes.  Cole et al [1995] explains that “a speech interface is the most natural, flexible, efficient and economical form of human communication”.

2.    Research and Development

This project will first select one synthetic character from a cast of fifteen to play the role of a generic shop assistant that inhabits a virtual retail space.  The cast includes still images of people, three dimensional talking heads, animated characters, etc.  A preliminary controlled trial will be run to investigate which synthetic character people would prefer to interact with in a virtual retail environment.

Once this synthetic character has been selected, work will proceed to develop an experimental platform.  The retail application will be a home furnishings scenario.   Wizard of Oz  (Woz) simulations will be designed.  A wizard is a substitute for a system that has not yet been fully designed and helps designers to establish the greatest problems of systems before efforts have been used to complete a fully functional prototype.  Incorporated into the design of this test bed will be a dialogue planner, a speech recogniser and a script manager.

The aim is to push conversation between a user and a synthetic character to its limits.  It is necessary to establish exactly the aspects of communication that need to be included in the design of virtual conversational interfaces.  The art of conversation is highly complex.  Not only do the verbal aspects of conversation need to be analysised, more importantly the non-verbal aspects need to be explored so that correct modelling of these can be achieved.

Conversational analysis theory has been researched for decades.  It is necessary to take this research and apply it to virtual conversation situations and discover the common links.  It is proposed to investigate: 

· grounding - members of a conversation establishing a common ground 

· turn taking structures - important so conversation does not breakdown 

· back channel feedback - indication from the listener that they understand 

· repair work - mechanisms to overcome conversation breakdown 

· gaze behaviour - important for the transmitting and receiving information 

· facial expression and emotion 

It is necessary to establish which of these issues will play important roles in virtual conversation and discover for instance exactly how much facial expression should be granted to a synthetic character to make it authentic, believable and credible [Thorisson, 1996].

3.   Application of Results

The limits of naturalness in virtual conversation will be established.  Designers of synthetic personae will know what lifelike traits to give their characters.  Although the application here is a generic shop assistant, this information could be used for the development of avatars in collaborative virtual environments.

The continued research and development into the area of computer graphics, speech recognition, gesture recognition, psycho-linguistics and human movement, will provide the world with the best interactive computer tools and social user interfaces for the future.  More specifically to this project research into the area of dialogue planners and script managers is hugely important.  Equivalently supplying conversational characters with movements and appropriate gestures needs to be researched, especially since there is little substantial information available.
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