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Research Interests: Robotics, (Intelligent) Control, Modeling & Simulation, HCI, Computer vision & data acquisition and AI

· 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 consider data acquisition, data and context representation, (behavioral) skill acquisition, and behavior arbitration to be among the key areas for robotics, modeling, and AI.  Lack of understanding and hence modeling capability of human cognition is also a key area for AI and HCI.

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

I view the acquisition, representation, and arbitration of data and context as key areas of intersection.  In my view, robotics has the potential to provide the contextual grounding needed to advance our understanding and technological capabilities with respect to them all.

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

I believe that successful innovation is always grounded, to a greater or lesser degree in the context of meeting some need.  Consequently, I view robotics applications as having three compelling motivations: 1) facilitating new capabilities, 2) increased effectiveness and/or increased efficiency regarding existing capabilities, 3) and finally enhanced (human) safety.  Potential applications of technological advances in these areas might range from agriculture to manufacture, from space exploration to military applications, and from environmental remediation to child/elder care.  In short, the ability to create situated, intelligent, articulated devices implies the potential to perform virtually any physical labor heretofore performed by either man or beast.

· 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 I expect to see the introduction of autonomous mobile systems for maintenance applications ranging from window washing to floor maintenance.  I also expect to see systems to enhance physical security, as well as additional military applications.  I also expect to see new internet-based educational tools.

In the 5-15 year time frame I expect to see robot applications that can handle greater uncertainty, both on the nature of the task as well as the environment.  I believe this will derive from a continued increase in our understanding of biological systems, especially ethology.  The result will be a dramatic increase in the range of physical labor tasks that can (and no doubt will) be automated.  Consequently, as we can see with the current situation at West Coast ports regarding the installation of cargo-handling automation, considerable attention needs to be focused on our ability to retrain the work force as technology continues to redefine the work place at an ever-increasing pace.

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

Like most technological enhancements from the steam engine to the microchip, I expect that the “lot in life” of the average person will improve.  By improve I mean an increase in the average salary, level of education, health, safety, security, and leisure time for the nation at large.  This is because technological advancements such as we’re considering here will undoubtedly enhance the aggregate societal productivity, and thereby enable people to devote ever more time to the pursuit of both leisure as well as self actualization.

