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Optimal Control for Quad-rotor Aircrafts Based
on Genetic Algorithm

HAN Cheng, ZHANG Yan-jun

(School of Automation and Electronic Engineering, Qingdao University of Science and Technology, Qingdao 266061, China)
Abstract: Through a dynamic analysis of the quad-rotor aircraft, the mechanical equilibrium equation was
set up, a mathematical model of the quad-rotor aircraft was established and its state space expression was
obtained. The linear quadratic design was used to control the system, and the unstable open-loop system was
constructed into a stable closed-loop system, and the linear quadratic optimal control expression was
provided. In order to solve the problem that it is difficult to determine the optimal weighted matrix, the
weighted matrix was optimized by using the Genetic Algorithm ( GA), so that the optimal weighted matrix
can be found out. The optimal control system of the quad-rotor aircraft was simulated on Matlab and
Simulink, and was compared with the linear quadratic control based on the experimental method. The results
show that: owing to the linear quadratic optimal control based on GA, the quad-rotor aircraft has nice
dynamic performance.
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Fig. 1 Physical structure and force analysis of
a quad-rotor aircraft
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