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Fig. 1 Optimal airto-ground attack trajectory of UCAV
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Fig. 2 Simulation results of optimal attack trajectory
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Research on Air-to-ground Trajectory Planning
for UCAVs Considering Multi-restriction

WANG You'” ,ZHAO Hui' ,ZANG Shoufei ,LUO Xun’ ,FANG Yong’
(1. Aeronautics and Astronautics Engineering College , Air Force Engineering University , Xian 710038,
China; 2. Unit 95737, Chongqing 402361, China)

Abstract: This paper presents a strategy to deal with the issue of airto-ground trajectory planning for Un-
manned Combat Aerial Vehicle (UCAV ) considering multi-restriction by using a Radau Pseudospectral
Method (RPM ). First, the paper establishes and analyzes a 3-DOF UCAV model and various complicated
constraint models such as the preliminary and terminal position, speed, attitude, flying performance, ene-
my fire or detection threats, the no-fly zone terrain and so on, then, an air-to-ground trajectory planning
for UCAV considering multi-restriction model is founded. After analyzing the basic principle that RPM
solves the optimal control problems and how to implement it , the RPM is adopted to transform the optimal
control problem for trajectory planning into a nonlinear planning problem . Finally , the problem is solved
by using the SNOPT software package, and a numeric simulation is carried out. The simulation results
show that the RPM can generate a continuous , viable and optimal trajectory satisfying various complicated
constraints .

Key Words : trajectory planning optimal control; Radau pseudospectral method; unmanned combat aerial

vehicle
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