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ABSTRACT 

Situation awareness can be thought of as the perception, comprehension, and projection of complex, dynamic 
information, and is a common requirement for users in many modern domains. The Future Operations Centre Analysis 
Laboratory (FOCAL) is a research facility aimed at exploring paradigms for achieving situation awareness in the mind 
of the military commander. Situation awareness about local and world events is commonly achieved using news media, 
and in particular television news services. The Virtual Adviser is the software analogue of television news presenters, 
reporters, and experts; designed to brief and advise the military commander on relevant events and suggest alternative 
courses of action. This paper describes some early work in FOCAL towards development of a Virtual Adviser. 
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1. INTRODUCTION 

“ Situation awareness is the perception of the elements in the environment within a volume of time and space, 
the comprehensions of their meaning, and the projection of their status in the near future.”  – Endsley (1995). 

Information overload is a common problem with users of modern information systems. Users are often 
deluged by vast quantities of rapidly changing, time critical information, and it is often difficult if not 
impossible to separate the important or urgent information from the rest, let alone understand what it means 
and act upon it appropriately. This can be thought of as a problem with the users’  situation awareness – their 
perception of the environment, comprehension of its meaning, and projection of it into the near future. 
Situation awareness is particularly important in the military domain, where the consequences of mistakes can 
be dire. 

Situation awareness is about the state of knowledge in the users’  minds – it is a matter of psychology; it is not 
a screen display or a computer system. But, situation awareness can often be facilitated by technology, and so 
there are three parts to achieving it: providing the information that the users need; extracting the information 
the users need; and effectively presenting the information the users need. 

2. FOCAL 

The Future Operations Centre Analysis Laboratory (FOCAL) is a research facility in the Information 
Technology Division of the Defence Science and Technology Organisation (DSTO), set up to explore aspects 
of situation awareness and to facilitate future situation awareness capabilities for the Australian Defence 
Organisation (see Figure 1). 



 

Figure 1: The Future Operations Centre Analysis Laboratory is a 
150o, semi-immersive, collaborative vir tual reality facility using a 
passive stereo system, with images generated by an SGI  Onyx2 
system dr iving three Infinite Reality graphics engines. 

In popular usage, situation 
awareness about the world and 
every day events is achieved by 
using news services – and by far 
the most popular of these are the 
television news services. There are 
three keys elements to these 
services, essential to their 
effectiveness: 

• Advisers – news presenters, 
reporters, and experts who 
convey situation awareness 
through explanation; 

• Maps & Diagrams – visual 
props to aid in explanation (eg. 
weather maps and stock market 
charts); 

• Video footage – used wherever 
possible to convey context and a 
give an experiential reference to 
the viewer. 

FOCAL is exploring the possibility of using this paradigm as a mechanism for achieving situation awareness 
in the military domain; by essentially providing news services as software. These services will be portable, 
accessible, and interactive - the commanders could then access them wherever and whenever they want to, 
and can interact to explore the situation at the level of detail or abstraction they require. 

One of the key elements to this work is the development of Virtual Advisers – animated agents that will take 
on the roles of television news advisers. They could brief a commander on a developing situation, point out 
significant events for further attention, or even suggest alternative courses of action. Development of this 
concept is still in very early stages, but the long term goal is to produce embodied conversational agents that 
will impart knowledge though visual explanation and will interact with the user through natural language. 

3. THE VIRTUAL ADVISER 

There are three aspects that are essential to the development of the Virtual Adviser: the psychological models 
needed to determine what (and how) information is best presented; the back end technology to allow the 
agent to process information from various sources; and the real-time computer animation technologies 
necessary to ‘embody’  the agent with a sufficient degree of believability. 

The FOCAL Virtual Adviser project has developed, and is currently refining, a “Talking Head”  demonstrator 
to investigate which computer animation technologies are most appropriate to the representation of the virtual 
adviser, and to explore the issues associated with the suitability of this paradigm for achieving situation 
awareness. This includes important issues such as how the virtual adviser should appear and behave to 
establish trust and credibility with the user – in our case pragmatic, often harried military commanders. 

The ATTITUDE multi-agent architecture developed at DSTO is being used for the back-end technology that 
will give “ intelligence”  to the Virtual Adviser. Development of a formalism appropriate for situation 
assessment by automated reasoning systems is a large, ongoing area of work in its own right [Lambert 
(1999), Lambert (2001)]. So far, only a mechanism to allow ATTITUDE agents to control the Talking Head 
demonstrator has been implemented, but further development of appropriate agents is planned in the future. 



A number of Talking Head demonstrators already exist in the open literature and on the web, such as “Baldi” , 
part of CSLU’ s Speech Toolkit [CLSU (2001)], the Internet newsreader “Ananova” [Ananova (2001)], and 
the Curtin University Interface project [Marriot et al (2000)]. Unfortunately none of these systems run on the 
high-performance SGI Onyx2 that serves as the image generator for FOCAL – so it was decided to build our 
own system, at least for initial work in this area, to allow us to more fully appreciate the issues involved. 

 

Figure 2: “ Franco”  – a prototype vir tual 
adviser developed in MayaTM . 

Alias|WavefrontTM’ s MayaTM was chosen as the development 
and real-time animation rendering engine. It is used 
extensively in the film and game development industries 
because of its high degree of functionality and advanced 
modelling features. Its inbuilt, high-level scripting language 
allows the creation of procedures and scripts to carry out 
custom modelling, animation, dynamics, and rendering tasks. 
Text-to-speech conversion for our Talking Head is performed 
by the Festival speech synthesis system [Festival (2001)]. 
The system is freely available, with no commercial 
restrictions, and is highly customisable. 

Several Java classes have been written to provide TCP-based 
socket communication with Festival (run in server mode), 
and Maya’s command port (which can accept client 
commands to be executed by Maya). These are tied together 
to form a console application that can accept data from 
standard input, allowing the redirection of script files to it, or 
the piping of output from other applications such as our 
current speech recognition demonstrators. 

A simple, marked-up scripting language has been developed for the console application, which delimits the 
text to be rendered as speech from various commands for controlling the system. The current mark-up 
schema was written in a way to easily facilitate interactive data entry by a user, as well as by machine-
produced scripting, and to allow new functionality to be rapidly integrated into our developing prototype. 
Longer-term plans are for this to be reworked to be XML-compliant, and to adhere to emerging standards 
such as the Virtual Human Markup Language (VHML) [VHML (2001)]. 

The text to be rendered as speech is extracted from the data stream and passed to Festival to produce sound, 
phoneme and timing information. Visemes (which are the visual equivalent of phonemes) are produced from 
the phoneme file and saved for use by Maya, using the mapping of Robinson [Robinson (1994)] to produce 4 
vowel groups and 7 consonant groups as spoken in Australian English. Maya is then passed a stream of data 
regarding the generated sound and viseme information, together with the time-stamped animation commands. 

Our Talking Head is a NURBS-based model (see Figure 2), whose control vertices (CVs) are grouped into 
clusters which roughly equate to muscle groups, and provide control for translating and scaling large sections 
of the model. Clusters can be grouped to allow a single attribute to control the desired facial expression or 
mouth shape. Individual attributes can be assigned values at specified points in time, connected by linear or 
spline interpolation. This allows the viseme information to be converted into a fluctuating sequence of mouth 
shapes that blend precisely from one to the other. Facial expressions, head and eye movements are produced 
in a similar manner. The generated sound track is programmatically inserted into Maya’s timeline to perfectly 
synchronise the speech with the mouth and other movements. 

Additional Maya scripting has enabled us to produce autonomous behaviour for our Talking Head—that is, 
behaviour that is independent of any specific commands sent by the console application—and includes 
blinking, head wobble, and eye wander. These provide an important aspect of realism, seemingly bringing the 
model to life. The random movements have been made with various random number functions, including a 



Perlin noise generator, and further experimentation is planned to tune the output of these to project the 
Virtual Adviser’ s “emotional”  state. 

4. FUTURE WORK 

The integration of the Virtual Adviser with its environment is a key aspect of our work. Not only does the 
adviser need to draw attention to and explain information displayed on the screen, but it must engage the user 
in dialogue. To this end, future work will see an extension from interaction with its world to that of the 
audience—to allow the advisor to look and gesture at the audience, as well as onscreen. This will require an 
evolution from “Talking Head”  to “Virtual Human” , with arms and hands that can be used to emphasise 
aspects of the speech and to point at objects in space. Key to all of this of course, is an exploration and 
examination of various psychological issues, because after all, the Virtual Adviser will be next to useless if its 
information is ill-presented or the embodied agent is not trusted by the user. 

Similar work is already being undertaken at the University of Southern California’s Institute for Creative 
Technologies, for the Mission Rehearsal Exercise Project [Gratch & Marsella (2001)], using hardware similar 
to ours and integrating VegaTM and PeopleShopTM with HaptekTM’ s VirtualFriendTM to provide body and 
facial animation. This appears to be a promising approach and we await further developments with interest. 
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