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Abstract

This paper applies the icing effect and wing rock uncertainty to small unmanned aerial vehicles (UAVs),
which have recently attracted attention. Attitude control simulations were performed using various control
methods. First, the selected platform, the Skywalker X8 UAV with blended wing-body (BWB) configuration,
was linearized for both its baseline form, and a form with applied icing effects. Subsequently, using
MATLAB Simulink®, simulations were conducted for roll and pitch attitude control of the baseline
configuration and the configuration with icing effects, employing disturbance observer-based PID control,
model reference adaptive control, and model predictive control. Furthermore, the study introduced wing rock
uncertainty simultaneously with icing effects on the configured model—a combination not previously explored
in existing research—and conducted simulations. The performance of each control Method was compared and
analyzed.
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