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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)?
Major research into how humans would most effectively interact with robotics, VEs, A.I., software agents, and computers in general must be better understood.  Currently, there is so much research trying out one method or another, but a basic grasp of how people should interact with 3-D environments, interactive agents, etc. is needed.  Until then, many of these interaction projects are just shots in the dark, and many of the engineering projects can be hampered by poor design of human interaction, since there is a human component in all of these areas.
· What opportunities lie in the intersection of robotics, AI, VR, and HCI?

Between Robotics and VR+HCI, there is a great potential for visualizing many different sensor inputs, esp. displaying time-delayed information.  VR also has the added plus of incorporating an operator’s sense of presence (for tele-robotics operations) to help solve problems, navigate terrain, or investigate areas.  AI could help with robotics (which is an area of large research), but also with virtual characters and the way humans would interact with virtual characters (HCI).  
· How can these be exploited in order to achieve new technological advancements and develop novel applications?  What are some of the possible applications?

Interacting with machines and software agents must be much better understood because that is currently limiting the advancement of all the “end-user” applications.  It hinders what can be done, how current work is done, and even worse, what can be attempted.  For example, controlling robots with VR, such as a bomb-diffusing robot, is an excellent approach to provide new useful tools to an application domain.  AI and HCI can also be combined to have interactive interfaces learn how a person would try to convey a command or message naturally.

Our research at UNC-C is in the combination of VR, HCI, and AI to allow fully interact virtual people.  Our goal is to have participants interact with life-sized fully 3-D interact virtual people as if they were interacting with real people for the purposes of social education, training, and tele-communication.
· What are the potential scientific and technological achievements expected in the near-term (3-5 years) and in the long run (5-15 years)?  
Within the near term, significant basic research into HCI, especially combined within an application domain such as virtual environments and robotics will enable new interaction methods that will truly empower the user.  For the long run, robots and virtual characters that can naturally interact (speech, vision, gestures) with people is a reasonable goal.
· What are the implications of success to the nation and our society?

Having advanced interactive characters would help train for social situations, innovative new ways for interpersonal communication, and a great education tool (such as studying different cultures, history, or various people).  Tele-robotics with true human-assisted sensor fusion displayed in VR could allow entirely new tools for underwater exploration or for navigating other dangerous environments.
