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The Evolution of Robots between Biology and Engineering

Biology has become a major source of inspiration in the development of robots that are increasingly autonomous and adaptive. Many of today's robots display morphologies, circuits, muscles, and sensors that are very close to those of living organisms. When an attractive female robot can confuse a man for more than a minute, you start thinking where the value of this enterprise is.

In this talk I will argue that the real value is to be found in biologically-motivated robots that 1) provide a novel or better functionality with respect to other available solutions; and 2) function as models of experimental biology that can be used to investigate scientific hypotheses.

I will support this argument with two sets of examples. In the first set I will describe the development of small robots that can autonomously fly in built environments. Here principles of biological vision and control were instrumental to allow 10-gram robots to fly for more than 15 minutes without human intervention. At the same time, real-world problems forced us to fill theoretical gaps in insect neuroscience that provided testable hypotheses of about the real organisms.

In the second set of experiments, I will take the evolutionary metaphor more seriously and describe how colonies of small robots can be used to test biological hypotheses on the evolution of altruistic cooperation and how these hypotheses translate into engineering guidelines for designing robots than can sacrifice themselves for the good of their peers.

Robotics is also a fun and serendipitous research enterprise. Therefore, I will pepper the serious part of the talk with less tested and more questionable robotics inventions that may (or may not) lead to new avenues in the future.

Dario Floreano is an Associate Professor of the School of Engineering at the Swiss Federal Institute of Technology in Lausanne where he is also the director of the Laboratory of Intelligent Systems.
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