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Dynamic Simulation and Optimization of UAV Pneumatic Launching

Lu Wei Ma Xiaoping Zhou Ming Yang Huitao
( The 365" Institute Northwestern Polytechnical University Xi‘an 710072 China)

Abstract: The constitution structure working principle and launching process of an UAV pneumatic launcher are
described. Dynamic mathematical model of the pneumatic launcher is analyzed and established by using the simulta—
neous constraint method based on the closingvector-circle method and the equations of force balance by simplifying
its physical model. In order to get the parameters such as the variations of velocity and acceleration with time the
dynamic simulation model of the launching process is established in the environment of Matlab/Simulink. By combi—
ning Genetic Algorithm with Simulink the simulation and optimization of the pneumatic launcher are realized. The
results and their analysis show preliminarily that: the pneumatic catapult launcher suppresses the drawbacks of the
existing launch devices such as requiring substantial space acceleration peak and low efficiency of track; it offers
significant theoretical reference for the manufacture of the UAV pneumatic launcher. After optimization the launch-
ing length is shortened the maximum of acceleration decreased and the acceleration wave is reduced. A working

platform is offered for the modeling simulation and optimization of the UAV pneumatic launcher.

Key words: acceleration actuators angular velocity catapults ( aircraft launchers) computer simulation
constrained optimization  genetic algorithms  kinematics mathematical models MATLAB
multiobjective optimization schematic diagrams unmanned aerial vehicles( UAV) veloity dynamic

simulation pneumatic launching



