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Abstract

A CMG(Control Moment Gyroscope) can be used for balancing control of an unmanned bike, Beside the torque
for the balancing control, A single CMG generates unwanted directional torque that may cause instability of the
unmanned bike, In addition, the single CMG makes unwanted torque while the unmanned bike is in turning
motion, The CMG scissored pair improves the performance of the balancing control by canceling out the unwanted
torque, This paper presents the dynamics model and the balancing control algorithm using the CMG scissored pair
for a miniaturized unmanned bike, A dynamic solid simulation program was used to obtain the parameters of the
dynamics model of the bike, Performances of the proposed balancing control algorithm are verified by computer
simulations,
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Table 1, Parameters

6 Lean angle of the bike body

(gﬁ Angle of a CMG gimbal

T Gimbal motor’s torque

Ty | Torque applied to a CMG gimbal

Thire | Torque applied to the bike’s body

7 Moment of inertia of bike including CMGs for leaning
bike | rotational axis

Moment of inertia of a CMG for rotational driving
TOMG | axis

m | Mass of the bike including CMGs

l Distance between the ground and the center of mass
of the bike including CMGs

Gravitational acceleration

a
¥ Angular momentum of a flywheel
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Fig. 7. Result of dynamic solid simulation
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