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LS VISR HEIRE/(ms ) I AR 22/() LI AR /(%) MR ZE/m RS /m i o7 3R 22/m
DCHU-SC (84) —2.90x107 —4.90x107° —2.60x10™* 0.52 0.14 0.46
MPSC (3 000) 0.10 —5.43x10™* 1.96x10° ~0.41 134 ~0.10
MPSC (84) =7.11 0.05 0.24 -76.23 —52.18 26.95
GPOPS(84) -0.02 —4.32x10°° —4.18x10°° 0.54 0.10 0.54
SCP (84) 0.02 0.02 0.03 16.25 2.12 3.26
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Near-space vehicle trajectory optimization based on
control vector parameterization
WANG Yuanzhuo, DAI Honghua', YUE Xiaokui
(School of Astronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: For online trajectory optimization of the near-space vehicle in computational guidance, a trajectory
optimization method based on actual dynamic equations is proposed via control vector parameterization. Firstly, a
trajectory optimization problem with initial and terminal state constraints is developed by discretizing the nonlinear
dynamic equations using the flipped-Radau pseudospectral approach. Secondly, control vector parameterization
reduces complexity and boosts computational efficiency by converting the optimization problem for control quantities
at each discrete point into an optimization problem for multiple parameter vectors. Thirdly, to deal with parameter
amplitude constraints, a trajectory optimization method based on convex programming techniques is proposed via
control vector parameterization. Finally, given that the midcourse guidance mission is insensitive to terminal flight
time, the optimization problem is transformed from being time-dependent to downrange-dependent, thereby further
reducing the computational time. Simulation results demonstrate that the proposed method satisfies the high-efficiency
and high-precision requirements for trajectory optimization in computational guidance.

Keywords: near-space vehicle; optimal control; trajectory optimization; convex programming; control vector

parametric design
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