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Ascent Guidance for Solid Rocket Based on Velocity
Increment Successive Convexification
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Abstract Aiming at the large deviations of the thrust, mass flow rate and burnout time under different
temperatures , a velocity increment based successive convexification method is proposed for solid rocket ascent
guidance in this paper. The velocity increment is applied to this method as an independent variable for the
dynamic model, and the successive convexification method is adopted by solving the ascent depleted shut-
down guidance under multiple constraints. Moreover, the temperature conditions are recognized online by
comparing the velocity increment for the purpose of parameters correction of interior ballistics. The precision
and robustness of the successive convexification method based on the velocity increment are higher than that
based on the flight time. Finally, the proposed guidance is verified through the numerical simulations of the
ascent guidance for the solid rocket.
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