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An Ergodic cellular Automaton of Central Pattern Generator for Quadruped Robot
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Anovel ergodic cellular automaton (CA) oscillator and its theoretical analysis method are presented. Theoretical
analyses reveal the oscillator is more suited to build a central pattern generator (CPG) compared to a standard
non-ergodic CA oscillator. Further, it is shown the ergodic CA CPG can generate rhythmic signals suitable for
realizing fundamental gaits of a quadruped robot. Then a prototype of the ergodic CA CPG is implemented by
a field programmable gate array and experiments show it can realize the fundamental gaits of a physically
implemented quadruped robot. Further, it is shown the ergodic CA CPG consumes much lower power and much

fewer circuit resources compared to a typical conventional CPG implemented by a customized digital signal

processor.
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