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Research Interests: Human-machine systems, simulation, virtual environments, haptics, telerobotics, human motor control, spatial cognition, especially as applied to surgery. 
· 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)?

Most applications in VE’s involve human interaction in 3-D space, either large- or small-scale, yet our understanding of human spatial cognition is still relatively poor.  In particular, there is a need for computational models and empirical studies of how the brain perceives, visualizes, and manipulates 3-D spatial information.  The role of haptic and kinesthetic information in spatial understanding has been underappreciated and needs to be better understood.

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

Integration of haptics and 3-D environments with intelligent systems, for training and information synthesis.

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

The amount of information in the world is growing exponentially.  New technologies are being developed rapidly in applications such as medicine and defense, but are often underutilized because of poor access to training and/or poor interface design.  Intelligent systems with interfaces optimized for human cognitive capabilities can maximize information utilization and create efficient training environments.

· What are the potential scientific and technological achievements expected in the near-term (3-5 years) and in the long run (5-15 years)?  
3-5 years: higher fidelity simulations for medical and soldier training.

5-15 years: ubiquitous computing in medicine, the operating room, and the battlefield, with relevant information on demand through intelligent multisensory interfaces; rapid (just-in-time) training of specialized skills.
· What are the implications of success to the nation and our society?

In medicine, the results will be more effective and efficient health care, with new treatments, less invasive with faster recovery, reduced errors and greater cost effectiveness.  In defense, greater versatility and effectiveness, with better integration of information and rapid training for new situations and new technologies.

