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Implementation and Balancing Control of One-Wheel Robot, GYROBO

2l ™ om o8 E Y,

[== R =

= A A
sb gl g &

T, ©

(Pil-Kyo Kim', Junehyung Park’, Min Soo Ha’, and Seul Jungs)
"TV Product Development Group, LG Display
*Adavanced Research Team, HyunDai WIA

3Department of Mechatronics Engineering, Chungnam National University

Abstract: This paper presents the development and balancing control of GYROBO, a one wheeled mobile robot system.
GYROBO is a disc type one wheel mobile robot that has three actuators, a drive motor, a spin motor, and a tilt motor. The
dynamics and kinematics of GYROBO are analyzed, and simulation studies conducted. A one-wheeled robot, GYROBO is built
and its balancing control is performed. Experimental studies of GYROBO's balancing abilities are conducted to demonstrate the
gyroscopic effects generated by the spin and tilt angles of a flywheel.
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Table 1. Parameter definition.

;0 precession angle of a wheel and a flywheel

I} lean angle of a wheel

By tilt angle of a flywheel

Vs V¢ spin angle of a wheel and flywheel
0 angle between [, and z,

M, Mg mass of a wheel and a flywheel

m mass of the system
R radius of a wheel

Ly Zy Ly, | wheel moment of inertia about X, Y;Z
LDy L; | flywheel moment of inertia about X,Y,Z
g gravitational acceleration
Uy Usg drive torque and tilt torque
l distance between A and B
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Table 2. GYROBO I Specification.

Parameters Values
wheel diameter 40 cm
wheel mass 10 Kg
flywheel diameter 10 cm
flywheel mass 24 Kg
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