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Ascent Trajectory Optimization and Fast-Reconstruction for
Suborbital Launch Vehicle

DING Hong-bo', CAO Yuan', Tong Wei-ping’, CAI Hong'
(1.College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China;

2. Beijing Aerospace Automatic Control Institute, Beijing 100854, China)

Abstract: A Legendre Pseudospectral Method(LPM) for Suborbital Launch Vehicle (SLV) trajectory optimization was pre-

sented and applied to a three dimensional launch problem. The expression for aerodynamic force was specially studied, and the

equations of motion were posed. The ascent trajectory of SLV was optimized using LPM, and the results were analyzed. The meth-

od was demonstrated work well with high precision. And it can also be used for other vehicles, like rockets. Typical solutions can

be obtained in a matter of minutes using crude guesses. Preliminary research on good guesses indicates that it is possible to gener-

ate solutions between two and ten seconds thus paving the way for trajectory fast-reconstruction.

Key words: Legendre pseudospectral method; Suborbital launch vehicle; Trajectory optimization; Fast-reconstruction



