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ABSTRACT

Quadrotors relatively smaller and lighter than other aircraft have a disadvantage of being
sensitive to the external disturbances. In order to solve this disadvantage, many studies have
been conducted by various control techniques robust to disturbances. In this paper, CMGs
(Control Moment Gyros) introducing relatively large control torque with an identical amount of
electric powers are applied to cancel the external disturbances. Two CMGs are considered to
control the attitude of quadrotors so that a multi-copter installed with two CMGs and four
rotors are introduced for this work. Finally, to verify the control performance of the proposed
system by the CMGs, a numerical simulation conducted in the given harsh environment.
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Fig. 1. Coordinate system of Quadrotor
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Fig. 2. CMGs configuration
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Table 1. Condition of guadrotor system

Variable Parameter Variable Parameter
0 10 0
M [0,0,0]” un Ha 20 HH
0 30 0
2 0m 24 0m
Sy 0063 kgm® | Jymgee | 0075 kgm?
A 0.063 kg m? o p— 0.125 kg m?*
g2z 0.133 kg m? —— 025 kgm?*
m, 15 kg Mg 25 kg
l 05 m b 0.001
K 0.03 h; 0.3 Nms
K, |63x10°*Nm/A| J, [968x10° kg m’
K, 16.3x<10 % V/krpm| R, 4 0
Yo 45 deg
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Variable Parameter Variable Parameter
a, 05 A 12
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