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Hybrid Genetic Algorithm and Its Application to the Optimal Ascent
Trajectory Design of the Vehicle

LUO Ya-zhong TANG Guo-jin ZHOU Li-ni
College of Aerospace and Material Engincering National Univ. of Defense Technology Changsha 410073 China
Abstract The optimal ascent trajectory design of the vehicle is an optimal control problem with strict terminal constraints and vari-
able final time. The classical algorithms always encounter the problems of high sensitivity to initial guess and local convergence in solving
this problem. Aiming at these problems genetic algorithm GA  which is of good global convergence is applied to designing the optimal
ascent trajectory . In order to improve the convergence rate of GA and overcome its premature problems two hybrid GA' HGA combin-
ing the merits of GA with those of simplex method are proposed. The computational results testify that the two HGA are effective global

optimization approach for solving complex problems and they can successfully solve the optimal control problems with variable final

time.
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Tab.1 The simulation results

SM 15% 326.5 344.5 1782
GA-SM 100% 324.6 331.4 1267
GASM 100% 323.2 328.3 5477
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