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Quadruped Running Control Using Delayed Feedback

7.G. Zhang H. Kimura Y. Fukuoka

Graduate School of Information Systems, Univ. of Electro-Communications

Abstract: The purpose of this study is to find the simple control method to generate the steady running of
a quadruped robot autonomously with good energy efficiency and adaptability against disturbances such as
irregularity of terrain. In this paper, we first consider the fixed point of the quasi-passive running of a sagittal
quadruped model with spring mechanism at knee joint. In running of a real robot, when mass of legs and
friction at joints are small, we can consider friction and collision be disturbances on the quasi-passive running
around the fixed point, and find the control method to cancel such disturbances. Especially, since it is difficult
to measure the total energy of running in a real robot precisely, we propose the delayed feedback control
(DFC) using the stance phase period measured by the contact sensor with good precision. We use DFC not
only for the stabilization of running around the fixed point, but also for the transition from standing to steady
bounding. When a robot runs up a step, energy based on the touch down plane is decreased. Such disturbance
with energy loss can be canceled by DFC. We employ the touchdown angle adjustment for a quadruped
robot to run up and down a shallow slope. We carry out the simulations to show that the proposed simple
method is effective to generate the running with good energy efficiency and autonomous adaptability against
disturbances. MPEG footage of those simulations can be seen at: http://www.kimura.is.uec.ac.jp/running.
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