2008 IEEE International Conference on Technologies for Practical Robot Applications (TePRA)


Plenary Address
Robotics in Military and Educational Applications

Barry L. Shoop, Ph.D.

Colonel, U.S. Army

Professor and Deputy Head
Department of Electrical Engineering and Computer Science

West Point, New York 10996
Abstract

Robotic platforms have become pervasive in military operations and are common thematic application in education. As early as 2002, U.S. ground forces employed PackBots® to safely search caves in the Hindu Kush Mountains of northern Afghanistan. Today there are well over 4000 robotic platforms deployed worldwide in support of the Global War on Terror. They are being used in diverse missions including route clearance, countermine and counter-IED, reconnaissance and surveillance, and explosive ordnance disposal. The success of robots in current operations has demonstrated that they can save lives and significantly reduce the risk to warfighters. Further advances in mobility, lightweight and efficient mobile power, embedded processors with increased computational efficiency, improved perception through advances in image processing and sensor fusion are all underway to improve the performance and effectiveness of current platforms. Biologically-inspired collaborative robotic platforms, improvements in autonomy and cognition, and self-learning and decision processing are just a few areas that hold promise for increased capability for future robotic systems.
Additionally, robots have captured the imagination of educators and students alike, from grade school to high school to undergraduate and graduate educational institutions. Robotic applications have rejuvenated interest in science, technology, and engineering. At schools across the country one can find students actively engaged with Lego® Mindstorm®, Parallax Boe-Bot®, SumoBot®, and HexCrawler®, and the iRobot® iCreate™ robots, to mention just a few. In 2003, we restructured the Electrical Engineering Major at the U.S. Military Academy to offer a depth option in robotics and began integrating robotics platforms throughout the electrical engineering curriculum. Since that time, the use of robotics as a common educational platform has increased significantly. Pedagogically, a robotic application provides a convenient and relevant platform to demonstrate such foundational electrical engineering subjects as digital logic, electronic circuits, portable power, feedback and control systems, sensor, actuator and control subsystem integration, and embedded microcontrollers. Multiple cooperative robots provide the opportunity to include additional topical coverage including wireless communications, network protocol design, and information security. Advances in microcontroller sophistication and capability also provide real-world applications of software design in a wide variety of programming languages.
This presentation will address current military applications of robotics and highlight key challenges and areas of open research in this dynamic field. Additionally, the use of robotics as a thematic application in education will be covered using the electrical engineering curriculum at West Point as an example.
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