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Abstract

In view of physical mechanics, unicycle’s dynamical system is a very sensitive system. Mechanical unicycle’s
structure has mechanical components of wheel, body frame, driving actuator and several mechanical elements.
Mechanical unicycle is closed link system. Each component is chained with the others. For design of unicycle
robot. we must decide the sizes, masses, positions of mechanical components throughout kinematics and kinetics
analysis of unicycle robot. In this paper, we analized driving and closed link mechanism of unicycle robot,
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(a) human riding unicycle
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(b} unicycle robot
Fig.l Comparison structure between human

riding unicycle and unicycle robot.
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(b) mounted at crank joint

(a) mounted at hub

Fig.2 Possible cases of motor mounted.
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Fig.3 Wheel and closed link mechanism

of unicycle robot.
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C : motor shaft

(b) harmonic drive gear train type
Fig.4 Epicyclic gear train types.
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Fig.5 Four bar linkage of crank and lever.
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Precession Axis

Driving Path

Fig.5 Coordinates and Path of wheel’s motion.
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Iyn © wheel's inertial moment to MN line

C : wheel’s inertial moment to driving rotation axis

A : wheel’s inertial moment to radial line through center

@  wheel's constant angular velocity

g : wheel’s inclined angle to vertical line

r : wheel’s radius

m : wheel’s mass

g  gravitational acceleration

v  wheel’'s linear velocity to forward direction

R : curve path’s curvature radius
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