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Designing a suboptimal integrated pitch program correcting, estimation and control
algorithm of the of the multi-stage satellite flight in order to set the satellite in the pre-
determined orbit using the model-free adaptive control method
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Abstract

In this study, a new method for the suboptimal integrated guidance correcting and
control of a hypothetical three-stage satellite carrier is presented in order to set the
satellite in a predetermined orbit. In such a way that first a pre-designed nominal
guidance is considered for the nominal model of system. So, the guidance correction,
estimation of the model for the system and determination of the control policy are
performed simultaneously online using the single-input-multiple-output model-free
adaptive control method. For this purpose, some practical assumptions governing the
problem are considered as the desired outputs of the system, and according to the
importance of each in any time interval, their importance is passed by regulating the
control coefficients. The simulation results of this method, including pitch angle, rate
of pitch angle, angle of vanes, orbital velocity and height, show the efficiency of this
method to achieve the control goals of the studied system.

Keywords:suboptimal integrated guidance correcting and control, three-stage satellite carrier,
nominal guidance, model-free adaptive control, pitch angle, angle of vanes, orbital velocity and height
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