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Feasibility Test for Dynamic Gait of Quadruped Walking Robot
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Abstract

In this study the feasibility of a dynamic gait for a given quadruped walking robot is investigat-
ed through a computer simulation of the walking with certain drivings of the actuators. Two
planar inverted pendulums are used to represent the dynamic model of the leg of the walking
robot. Its gait motion is assuimed to be periodic and symmetric between left and right sides only
with half cycle delay. The dynamics of the walking robot is simplified by introducing two virtual
legs to produce two planar inverted pendulums in two orthogonal planes and on the basis that
cetain legs in pair act as one. The feasibility of the dynamic gait motion is estabished from the
following two necessary conditions : (1) The position and velocity of a foot must satisfy the stroke
and velocity requirements. (2} The gait motion should be periodic without falling down. The gait
feasibility test was applied to a walking robot design showing the specific acceptable speed range
of the robot in trot. Also it showed that the higher body height may produce the faster trot gait.
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Table 1 Physical quantities of walking robot

Body length 1.2m Body height 0.9m

70kg

Body width Im Body mass

Walking volume Mass moment of inertia

x 1.0m Iex 6.7kgm?
z 0.65m Iyy 9.3kgm?
Izz 1.42kgm?
Driving torque
x 0.32Nm
F1 2.6Nm
 n 8 o
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