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Bio-inspired CPG controllers for walking bipedal robots

The seminar will be given in Hebrew
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Central Pattern Generators (CPGs) are prominent biologically inspired mechanisms to generate rhythmic
movements for dynamic walking. In biology, CPGs have been shown to have two main functions: setting
the rhythm of the movement, and coordinating the pattern of activity of different joints. In 1-level CPGs,
these two functions are performed by a single system, while in 2-level CPGs, these two tasks are performed
by two distinct subsystems. In this paper | present a thorough comparison of the learning process and
performance of 1-level and 2-level CPG.

Two controllers were designed to implement the two control classes for control of a walking compass biped.
The controllers' parameters were tuned using Genetic Algorithm (GA). The results, over multiple runs,
demonstrate statistically significant advantage to controllers based on 2-level CPGs in all objectives.
Finally, I analyze Matsuoka Oscillators, which are common building blocks in models of CPGs. An MO is
composed of two coupled units, each modeled as a second order non-linear system. Here | investigate limit-

cycle stability using numerical and semi-analytical tools.
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