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Analysis and verification on control characteristics of modern aircraft
fly-by-wire side-stick
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Abstract: In order to further improve the control accuracy of the stick force and displacement of the aircraft side stick, taking into account
the influence of two major nonlinear factors, friction and clearance, the static and dynamic characteristics of the side stick are designed and
calculated by deeply studying the key technologies of the side stick. In this paper, the nonlinear factors affecting the control accuracy of the
side stick are modeled. Based on the classical PID control principle and artificial neural network, a single neuron PID control algorithm is
proposed in combination with artificial neural networks, achieving stable control of sidestick force-displacement. A control scheme for the
sidestick system is also provided, and the key indexes of the dynamic and static characteristics of the system are verified by experiments.
The experimental results show that the designed single neuron PID control algorithm has smaller stick force control error and better following
effect than the traditional PID control algorithm while ensuring certain stability, To a certain extent, it improves the flight quality, and
provides theoretical support for the follow-up research of the side stick.
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