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Design and Simulation of Bionic Flapping Wing Self-stabilizing Control Model

Hu,Qingyu Wang,Junjie*
School of Science, Shenyang Ligong University, Shenyang, Liaoning, 110159, China

Abstract: In this paper, a self-stabilizing high-altitude flight control model is designed for the flapping-wing aircraft control system,
focusing on the analysis of the dynamic characteristics of the bionic flapping-wing aircraft and its fixed-altitude self-stabilizing
control strategy. First, the force distribution and motion characteristics of the flapping-wing aircraft during flight are studied by the
microelement method, and the generation mechanism of lift and thrust during the wing flapping cycle is studied. Secondly, for the
tail attitude angle, the relationship between the tail lift, the total force of the body, the drag and the altitude control is systematically
discussed. Finally, combined with the calculation of the moment of inertia and torque, the force model of the aircraft is established,
the control method of the altitude and attitude is proposed, and the altitude and attitude self-stabilizing control model based on the
traditional PID control is designed to achieve precise adjustment of the altitude and attitude. The simulation experimental results and
the field actual flight data show that the aircraft can quickly converge to the desired altitude and maintain altitude fluctuations within
a small range, verifying its stability in the pitch, roll and yaw directions, which fully reflects the self-stabilizing characteristics of the
control model.
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