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Turning in place motion control of two pendulums driven spherical robot

ZHAO Bo, LI Man-tian, SUN Li-nin

(State Key Laboratory of Robotics and System, Harbin Institute of Technology, 150001 Harbin,China eastano@ 163. com)

Abstract: Considering the turning in place motion as an independent motion which can enhance the mobility
of spherical robot, a turning in place motion control method of two pendulums driven spherical robot is stud-
ied. First, the mechanism characteristics of two pendulums driven spherical robot are introduced, and then the
force condition of turning in place motion is analyzed based on Dalembert$ principle and the motion principle
of turning in place motion of two pendulums driven spherical robot is discussed, finally, the dynamic model of
turning in place motion is constructed. The whole process of turning in place motion is divided into three sta-
ges which are startup stage, stick stage and slip stage respectively, and a stick-slip principle for turning in
place motion control is proposed. The effectiveness of the control method is validated by both simulation and
prototype experiment.
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