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Abstract: We take for granted that many aspects of our daily lives are governed and controlled by very complicated, yet still highly reliable, systems - computers, our telecommunications infrastructure, and aircraft are prime examples. As engineers, we challenge ourselves to address human problems with technical solutions and often the core technology, which is exploiting some physical principle, must be surrounded by a system to enable it to function properly. These systems sometimes end up being beautiful marvels of engineering and other times are Rube-Goldberg contraptions which never seem to function properly and are often besotted with never ending problems. We are tempted to choose the approach with the potential for the best performance. Unfortunately, this often results in substantial compromises for the system, and the results are solutions which are akin to Formula One race cars - very good at one specific task, but terribly unreliable and requiring a team to keep them running. Choosing and analyzing the core technical approach to the problem from a system perspective produces robust and functional results. I will discuss this systems engineering process and motivate it with analysis of a variety of systems that I have built, including an unmanned helicopter, a precision atomic accelerometer for testing Einstein's Equivalence Principle, a precision inertial navigation system, an atomic clock, and finally a robotic sous-chef. 
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