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· 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)?

I am part of a group developing interaction techniques for an individual combatant simulator for training.  We would benefit from a wider field-of-view immersive head-mounted display, cheaper real-time tracking that has a smaller footprint, better 3D surround sound, and good haptics.

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

We can develop interaction techniques that exploit a person's natural abilities to coordinate looking, moving, and manipulation/touch.  In this way, a person does not have to learn a new vocabulary of gestures and commands, which can increase the person's cognitive load and detract from the interaction experience. Interacting with systems becomes more like interacting in the world. 

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

We can develop 3D immersive systems that allow a person to experience another reality.  The environments can be work-related and involve collaboration, travel-related, or pure fantasy, for example, putting the person inside the game. 

· What are the potential scientific and technological achievements expected in the near-term (3-5 years) and in the long run (5-15 years)?  
In 3-5 years, immersive head-mounted displays should have wider fields-of-view, although they will still be limited in the vertical dimension, which is critical for locomotion.  Tracking will become smaller and cheaper.  Sound production will become more flexible and effective.  In 5-15 years, we will have developed effective haptics that produce a fine-grained response.

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

People will be able to explore ideas and gain experiences without travelling far and expending a lot of resources.  They can co-inhabit a virtual location, and talk and consult one another as if they were in the same room.

