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High-Efficiency and High-Speed Running of Quadruped Robot with Compliant Legs by
Multiple Degree of Freedom Vibration Control
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In this research, we built a new multiple degree of freedom vibration
control method by a combination of periodic input control method and synchronization pattern control
method. Our traditional periodic input control method was applicable only to single-input systenm.
However, our new control method is applicable to multi-input and multi-output system. We applied the
developed method to coupled ﬁendulum system, coupled parametric excitation system, and showed that
synchronization patterns of those systems can be controllable freely. Next, we applied our method to
walking pattern generation of a quadruped robot. As a result, the robot was able to avoid obstacles

by changing the walking pattern in response to changes of the environment around the robot.
Finally, we developed a quadrupled robot with compliant legs, hopping motion and bound running was

possible by changing the timing to synchronize the motion of the robot body and the vibration of the
spring.
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