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Abstract

A model predictive control (MPC) based trajectory optimization method is used in this paper for
the high uncertainty and strict flight process constraints at the ascending stage of the launch vehicle.
The model predictive control (MPC) method is used to construct the optimal control problem, and
the multiple shooting method is used to convert it into a nonlinear planning (NLP) problem. At last,
the interior point method was used to solve online. By using MPC’s online prediction and optimi-
zation capabilities to reduce the impact of uncertainty, and MPC’s process constraint processing
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capabilities to deal with strong constraints, the simulation results show that the method can effec-
tively adapt to uncertainties and process constraints.
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Figure 2. Structure of multiple shooting method
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Figure 3. MPC iterative solution process
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Figure 4. Height result curve
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Figure 5. Velocity result curve
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Figure 6. Quality result curve
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Figure 7. Acceleration result curve
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Figure 8. Thrust result curve
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Figure 9. Voyage result curve
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