Automated Design of Fault-Tolerant Robots using Evolutionary Computation
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Abstract - Robots are one of the most advanced devices made by electronic circuits, mechanical body, and
computer programs. In modern warfare, robots have played a key role in detecting hidden traps, searching for
victims, and attacking enemies remotely. Because robots carry out their missions in unmanned situations, 1t 1s
important to be fault-tolerant. In case of failure, the system has to maintain its performance as close as
possible to the original one instead of losing its functions completely. It is necessary to build the robot’s
components as tolerant as possible to damages (known faults). Additionally, the robots need to deal with
situations caused by unknown or unexpected failures. In this paper, we adopted evolutionary computation
algorithms to design fault-tolerant robots automatically by minimizing the involvement of human experts. At
first, the electronic circuits of robots was built by evolutionary computation with fault-tolerant properties.
Secondly, robots guess the internal working mechanism of enemy robots by observing their behaviors. If it
works successfully, the robots can predict the next action of the enemy robots and minimize damages from
them. Evolutionary computation has been used to infer the hidden internal working mechanism (control
systems) of enemy robots.
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