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Research Description

The technology for simulating physical environments has developed to the point where it is possible to simulate some environments with photo-realistic accuracy on a PC with a recent-vintage graphics card.  Unfortunately, the technology for simulating humans has not kept pace.  Simulated humans move in and interact with the virtual environment, but their movements are often repetitive, inflexible, and awkward.  They react only to a small number of event and stimulus types.  They have little or no ability to communicate with the real humans in the environment.  These problems contribute to a larger problem for which particular virtual environments are often faulted: lack of realism causing the human participants to fail to “suspend disbelief”, i.e. they are unable to act in the virtual environment as they would in a corresponding real environment, thus defeating the training or assessment purpose for which the environment is being used.  

I am working on technologies for building virtual people (simulated human beings for virtual environments) that are smarter, better able to communicate with humans, and generally more realistic.  Specifically, I am investigating:

· The use of probabilistic modeling to provide enhanced integration of system components and to support superior situation assessment

· Simulation of complete teams and tasks to support the application of machine learning techniques for automatic performance enhancement

· Integration of traditional-style components such as reactive and scripted behaviors with other paradigms for producing intelligent behavior, such as planning and control

· Application of verbal and nonverbal communication technologies

Relevance to DoN/DoD

Virtual environments are extremely useful for training and system assessment applications.  Single-combatant-scale military simulations have increasingly challenging requirements for both friendly and hostile computer-generated forces.  Furthermore, simulating some asymmetric warfare and homeland defense scenarios seems to require the ability to model individuals and small groups in unprecedented detail.  More pragmatic applications, such as maintenance training, also have considerable military value.  In all of these applications,  is highly desirable to accurately simulate the behavior of the people in the environment, be they friends, foes, or neutrals.  Simulating human behavior is an economic necessity for most applications; it is too expensive to have live humans playing all of the necessary roles.    
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