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Research Interests: Robotics, VR, Immersive Technologies

· What are the technical barriers and enablers (i.e., the research that needs to be accomplished) in robotics, modeling, artificial intelligence (AI), virtual environments (VE), and human-computer interaction (HCI)?

1. General acquisition of real environments and converting them to virtual environments that can be displayed.

2. Easier authoring of virtual environments.

3. Projector technology for stereo.

4. Mechanical system design for haptic display in a large workspace.

5. Passive visual tracking of body motion over a large workspace for purposes of precise measurement of limb positions.

· What opportunities lie in the intersection of robotics, AI, VR, and HCI?

I view VR as the intersection of robotics and graphics.  Psychological studies are quite important to discern how to display environments to make them immersive.

· How can these be exploited in order to achieve new technological advancements and develop novel applications?  What are some of the possible applications?

Personally, I think locomotion interfaces have at least as much potential as haptic interfaces, maybe more so, because they are more immersive.  Applications are still speculative, but include training, architectural walk-through, and entertainment.

· What are the potential scientific and technological achievements expected in the near-term (3-5 years) and in the long run (5-15 years)?  

Near term: PC graphics will have matured and supplanted workstation graphics.  Image-based rendering will be computable in real time.  Locomotion interfaces will proliferate and start to mature.

Long term:  Can't speculate.

· What are the implications of success to the nation and our society?

Probably easy to overstate at this point.

