Use of Neural Networksin Sounding Rocket Trajectory Reconstitution
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A rocket launch assignment takes into account timaé aspects. The first one is concerned to thyopd
experiments. The second one is on the rocket wimehts the mission requirements. The third one ishen
launch infra-structure that encompasses the sysieitnack the rocket, such as the telemetry andrragstems.

In Brazil, the priority is the radar. There existsleast two radar systems, one of proximity anctlzer one of
accuracy. Both provide the instantaneous rockeitippsand velocity. They should carry out withowlts, but
tracking interruptions could occur due to atmosjtheonditions, malfunctions and so on. Such problem
happened with the first flight of the Brazilian ket VSB-30, during its launch operation in Alcaatdraunch
Center (CLA), in October 2004. When the trackingishes simultaneously in both radars, they areeglioly
the information of the nominal trajectory, in ordemetry the tracking.

After the launching, it starts the post-flight ars$. The Flight Dynamics Subdivision of the Spaua

Aeronautics Institute in Brazil takes part in stundythe rocket trajectory and performing its pdgght analysis.
In order to carry out such analysis, computati@pgdlications are employed. Among those applicatidns the

ROSI, Rocket Simulation, for trajectory calculatidinthe actual trajectory is not quite trackedtbg radars, it is
performed its reconstitution using the ROSI sofsMay updating its input data with actual flight ddions.

This paper treats with a typical problem of ocauasiFor the time that the radars have been blinhednominal
characteristics of the flight are not realizedhia tctual trajectory. Therefore, the ROSI softwaremployed to
reconstitute such characteristics. Although theenirmethod to reconstitute the trajectory is pbdypghe most
accurate, it takes too much effort to updating itgut data of the ROSI. Besides, the complexitythod
reconstitution using the ROSI increases when plegglhases and atmosphere are taken into accouhe of
occluded stream of the actual trajectory.

Searching by an alternative method, this papeodhices the use of neural networks, in a prelimiaggroach,
in order to reconstitute the trajectory of a songdiocket, instead of using the ROSI software. basic idea is
to calculate the difference from both nominal amtlual trajectories, and reconstitute the occludethinal
characteristics, that are not realized in the ddnagectory, by using a linear interpolation ore tHifference
between them. After that, a multilayer perceptrentrained to map the reconstituted patterns ofatteal
trajectory.

Finally, for analysis of the proposed method, osicns are simulated on a quite covered flight, sastthe
second one of the VSB-30, in such way that it issjjale to calculate de error with respect to thétechpart of
the actual trajectory, in order to validate de rodthnd study the cases for what it diverges. Initimehcto this, an
enhanced approach is briefly introduced for furtedies.
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