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Disturbance Observer based PID Controller for robustness enhancement

of UAVs under the presence of wind disturbance

Seungjo Oh*, Dongjin Lee**

ABSTRACT

This paper presents a method to apply disturbance observer to PID controller for
robustness enhancement of UAVs. The system uncertainties and disturbances bring adverse
effects on performance and stability of UAVs. In this paper, we estimate the acceleration
disturbances using nonlinear disturbance observer, then compensate disturbances with
composite controller. By employing nonlinear disturbance observer and composite controller,
we have better performance and robustness than conventional PID controller. The
asymptotical stability of nonlinear disturbance observer is presented through theoretical
analysis. The estimation performance of nonlinear disturbance observer is evaluated by
numerical simulation. And performance of disturbance observer based PID controller is
evaluated by comparing the performance with conventional PID controller.
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Table 1. Disturbance Condition
Case Constant Harmonic
disturbance Disturbance

f.(m/s?) 0.5 —0.5sin (0.5t + 10)

f,(m/s%) 0.8 —0.8sin (0.8¢ + 20)

f.(m/s) 0.2 —0.2sin (t + 30)
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Table 2. RMSE of tracking performance

Root Mean Squared Error [m/s]

Disturbance
PID observer based

test PID

scenario

u vel|v vel |w vel|u vel|v vel |w vel

constant,

8 0.062 | 0.1 0.1 |0.008 | 0.01 | 0.002
hovering

constant,

.71 0.109 | 0.181 | 0.181 | 0.01 | 0.029 | 0.005
harmonic

constant,

. 0.145 | 0.106 | 0.106 | 0.141 | 0.074 | 0.045
circle

harmonic,

; 0.198 | 0.193 | 0.193 | 0.139 | 0.073 | 0.046
circle
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