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Abstract

In this Diploma Thesis, the problem of the systematic description of the gait, that, when
repeated creates the steady state part of a given simulated quadruped robot motion, is
addressed. Of great importance, is considered to be the inspection of the effect of each
parameter, that emerges either in the design process of the robot, the modeling of its
environment, the portraiture of its initial motion conditions, or in its control system
configuration, in the computed characteristics of the selected, by the quadruped robot, gait.
Subsequently, a procedure is developed, such that, using this, one is able to derive the pattern
that abstractly describes a given steady state motion part.

The theoretical part of this thesis, is deployed around the adoption of the Hildebrand
diagrams methodology, which emerges in the field of Biology in cases where the compact
description of the gait, which a legged animal uses in its motion, is necessary. What is done,
is the derivation of a low T level algorithmic process that carries out the Hildebrand diagram
computation (i.e., its quantitative characteristics) of the most typical gait that is respective of
a given simulated robot motion.

The algorithm that is employed for the computation of the Hildebrand diagrams, consists
of three parts. The first, refers to the computation of the instance that indicates the end of the
Atransientd st at eof thenids t tetaa y &f égpritoeeinant Jhe second,
concerns the collection of the instance values that are respective to the touch i down and lift
T off events of the two pairs of legs (hind and fore). Conclusively, the third part, contains the
method for the calculation of the numeric values that compose a Hildebrand diagram. In the
case of planar four i legged robots, these are three, namely, the hind and fore duty factors
and the phase relationship between the ground contact instances of the leg pairs. Each of

those three quantities, is considered as a percentage of the stride duration3.

3 The duration of the period that characterizes the periodical motion which is, currently, under

examination.
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% of cycle that fore footfall follows hind on the same side
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