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Research on Trajectory Design of Initial Return Phase of Suborbital Launch Vehicle
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(Flight Control Research Institute, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A trajectory design scheme based on trajectory database is proposed to deal with the uncertainty of the initial reentry of
suborbital launch vehicle which results in a large dispersion range of end impact points in failure to meet the TAEM segment window.
The longitudinal particle dynamic equation is given to study the requirements of uncertainty and constraints on trajectory design. On
the premise of full consideration of the aircraft flight capability, the velocity angle of attack profile is planned according to the state
when the SLV enters the initial return phase, and meanwhile, the influence of uncertainty on trajectory design results is analyzed.
The trajectory database is designed by recombining the uncertainty. Comprehensive simulation shows that the proposed method can
not only meet the process constraints such as dynamic pressure and overload, but also has good adaptability to uncertainty provided

with certain practical value.
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