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Control of Inverted Pendulum using Twisted Gyro-Wheel
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A control system for stabilizing a small robot or inverted pendulum using twisted gyro wheel is
proposed. Conventional stabilizer using inertial wheel employs action-reaction force/torque to
control a pendulum, which can generate relatively small torque and short period of output. In this
paper, a novel actuation method using twisted gyro torque in 3-dimentional space was proposed
to stabilizing a pendulum by twisting the assembly including a rotating gyro wheel. In addition, two
special control functions for this type of twisted gyro wheel were designed. One is the function of
self-adjusting the mass center of the robot and the other is the torque reloading configuration for
continuous torque generation. The proposed system was verified by experimental result and
simulation. The designed twisted gyro wheel control system can be easily packed in a small size
module and installed in a humanoid robot or inverted pendulum type mechanism.
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Fig. 4 Block diagram of the twisted gyro wheel controller
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