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Fig. 1. quadrotor-pendulum system [11]
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1 Linear Quadratic Regulator (LQR)
2 Proportional Integral Derivative (PID)
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Fig. 2. Free diagram of the forces and torques action on the quadrotor and the pendulum
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Fig. 3. Schematic of spring-mass model for vertical dynamics of the pendulum
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Table 1. Simulation parameters

Fehyly )l sl ol sebl pb
v/oxy-" kg.m' Joux X oo o> (o]
v/oxy-" kgm' Jo. Y s Jo ool
V/¥xye kgm' o Z yee Jo> (oo yi)

1+~ kgm' J, 30 o] oo
-/ rokg Mo 29905 oip >
“IVY kg m, 299155 0k & Juaie Sigl o>
/A ? g UilS ol
/orm L s S s o
+/YY m [ 2959355 oy Jb Jobo

Y m iy Sl 5
N .
[ k, 3l Jolae b (o o5
Y/ v X1 NS b Canly gy
Y/ox\-" N.ms' d Loy 59l oy

Yy



IS Gloshy 3o ¥ oo

Table 2. Magnitudes of the controller gains
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Fig. 5. Paths of the quadrotor and pendulum during tracking the desired trajectory of the position

and force: (a) Path of the pendulum vs its desired path, (b) Path of the quadrotor for guiding the
pendulum on the desired trajectory.
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Fig. 11. Path tracking error vs time in presence of the disturbations
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Fig. 13. Speeds of the rotors during tracking the desired path and force of the pendulum in pres-
ence of disturbances
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