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Periodic Motion Control for MonoRotor type Flying Robot

at Non-equilibrium Point via Discontinuous Controller
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Abstract

This paper proposes a nonlinear controller realizing periodic motion to MonoRotor

type flying robot having no equilibrium point. The control target is semi-hovering; a motion that
passes desired non-equilibrium point at which position and attitude stop periodically. In order to
achieve this control objective, we propose discontinuous and time-varying output zeroing function
which allows Zero Dynamics to be controlled, showing validity by numerical simulation.
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Fig. 1: Semi Hovering Motion

Table 1: Physical Variables
000000000 [m]
0000000000 [rad]
:0000000000000000000 [rad]
00000000000 [N-m]
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Table 2: Physical Parameters
m:0000000 0.10 [kg]
J,:000000000000:0.150 [kgm? |
J,:000000000000 :0.050 [kgm? ]
k,:000000000000: 0.10 [kg/m]
¢g:00000 9.8 [kgm?]
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Fig. 2: MonoRotor Model
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Table 3: Simulation Parameters
qo:0000:  [2(0),4(0),0,(0), 2(0),%(0),6,(0)]"
=[2.0, 2.0, 1.0, 0.5, =0.5, 2.0]"
q,: oooo: [Z(tk)7 1/}(tk)7 0P(tk)7 z(tk)v ’l[}(tk), ep(tk)]T
=[0.0, 0 (mod 27), *, 0.0, 0.0, *]T
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Fig. 3: Trajectory v (t)

Poincare Plane at time ¢,

Fig. 4: image of f{¥}
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