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Abstract

There are countless aspects of biological systems that intrigue and inspire engineers
and scientists. As an Aerospace Engineer, it is easy to recognize bio-inspiration as the
foundation of the field. For example, the Wright brothers and many of their peers
credit years of studying avian models (i.e. bird-watching) with providing key insights
and the essential understanding of flight control systems inherent in the designs that
lead to the first successful powered flights. Biological models continue to inspire
creative new directions for aeronautical research, as demonstrated by recent major
NASA and DARPA investments in morphing vehicle technologies and in low
Reynolds number microair vehicles. We have over a century of experience in drawing
inspiration from the macroscale behaviors of biological systems. Recent advances in
MEMs and NEMs sensor systems offer means for drawing inspiration from micro and
even nano-scale attributes of biological systems, for design of engineered systems
with a quantity, quality and density of sensed information that was not possible even a
decade ago. Somewhere short of creating a brain, and/or embedding artificial
intelligence or cognition in inanimate objects, lies enormous opportunity for: 1)
developing and validating models of the biological processes with which biological
systems efficiently manage and act on large quantities of time-varying,
spatially-distributed and sometimes even competing sensory information and 2)
transitioning these processes to engineered (man-made) systems.
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