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ABSTRACT—This paper discusses the use of robotics in the electrical and computer engineering curricula at the United States Air Force Academy.  One of our important educational goals is to endow graduates with engineering fundamentals and the important hardware and software engineering skills associated with designing, programming, constructing, debugging, and testing complex systems.  To support this goal, we embed multiple opportunities into the curricula for students to learn and practice the requisite skills, gradually increasing the complexity as students advance in their respective programs.  Robots play a vital role in providing such opportunities to our students. Collectively, robotics is incorporated into our curricular at two levels.  At the fundamentals level, we use robots to teach basic concepts such as digital logic, analog-to-digital conversion, digital-to-analog conversion, programming, and power management. These concepts then form the basis for the development of more advanced skills such as microcontroller interfacing, control, and circuit design.  At the more advanced level, robotics provides students with multiple opportunities to work on sophisticated systems. Instead of focusing on a single and limited part of a robot, as is done at the fundamentals level, at this higher system level a robot is seen as a system consisting of multiple, interconnected subsystems. In addition to gaining specific engineering skills, system design provides students with valuable experience in partitioning difficult design problems from both the hardware and software perspectives, and facilitates the development of effective teamwork skills.
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