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Design of Fuzzy Immune Intelligent Control System for
Multi-rotor UAV Flight Series

HU Shaohua
(College of General Aviation, Xi'an Aeronautical Polytechnic Institute, Xi’an 710089, China)

Abstract: Research on is conducted the nonlinearity of three-axis thrust coupling characteristics caused by a distributed
motor layout in multi-rotor unmanned aerial vehicles (UAVs). Design a hardware architecture for the flight control system
in the processor and sensor modules, collect and process flight navigation data. In the navigation module, based on the
{light navigation data., navigation algorithms are integrated to achieve {light navigation. In the series fuzzy immune flight
control module, a PID flight controller is designed by connecting a fuzzy controller and an immune controller in series. To
address the nonlinear acrodynamic coupling problem during high-speed flight, an improved genetic algorithm is applied to op-
timize the control parameters of the series PID flight controller, compensate for small deviations caused by aerodynamic in-
terference, and achieve intelligent flight control. Experimental testing show that, the attitude angle response curve, yaw
angle response curve, and altitude stability response curve of the designed system are all close to the expected curves, indi-
cating that the system has a high flight control accuracy.
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