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Design and Experimental Studies of a Disturbance Observer for
Attitude Control of a Quad-rotor System
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Abstract: In this paper, a simple design of a DOB (Disturbance Observer) for attitude control of a quad-rotor system is presented. A
modified DOB structure from the conventional DOB is introduced to eliminate time-delay in the calculation. The proposed simple
modification in the DOB configuration provides an efficiency in the calculation of the disturbance term such that the delayed
calculation is not required. The performance of the modified DOB is evaluated through simulation studies. To confirm the simulation
results, experimental studies of the attitude control of a quad-rotor system are conducted.

Keywords: DOB (Disturbance Observer), acceleration-based DOB, quad-rotor system
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Fig. 1. Coordinates of quad-rotor system.
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Fig. 5. Results of PD control.
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Table 1. System parameters.

Parameters Values
Distance between rotor and COG (/) 02m
Moment of Inertia about x axis (Z,) 0.004 Kgm
Rotor-Force Constant (C) 02
D
v, + €. PD % Rotor T Quad-rotor v
o Controller Constant(Cy System(P) s

a9 8 AP A% A==
Fig. 8. Control block for the experiment.
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