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Attitude Control of Small Aircrafts Based on
Flow Field Perception
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(School of Astronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: It is difficult to achieve ideal attitude control of small aircrafts due to limitations in form
factor, etc., while birds in nature can achieve high-quality flight because they can obtain informa-
tion regarding the airflow around them. Inspired by these natural phenomena, we design a small
aircraft attitude control system based on flow field perception. The aerodynamic forces and mo-
ments can be calculated with the flow information (pressure and shear stress) sensed by the flow
field. In this paper, a nonlinear triaxial attitude dynamics model is proposed to introduce the mo-
ment information into the attitude motion, and then the nonlinear model predictive control is used
to design the attitude controller. Compared with traditional control methods, this new control
method does not require the aerodynamic data obtained from known experiments. The parameters
are calculated from the data measured online so that it can detect and respond to changes in the ex-
ternal environment in time. The simulation results show that the proposed control method can im-
prove the performance of the attitude control system in complex flow field environment.
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Fig. 1 Traditional attitude control method and control

method using flow field perception
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