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Guidance and control of a dual-spin projectile using dynamic
inversion method and MRAC-PID controller in cascade structure

Mohamad Reza Rajabi', Jalal Karimi?, Seyed Hossein Sadati’

1- Ph.D Student, Faculty of Aerospace, Malek Ashtar University of Technology, Iran.
2- Associate Professor,, Faculty of Aerospace, Malek Ashtar University of Technology, Iran.

Abstract

In current study, an integrated guidance and control system is assessed for a projectile having
dual spin motion in the cascade control structure. In this way, a nonlinear seven degrees of
freedom model is used and coupling effects of pitch and yaw channels is taken into
consideration. Based on cascaded control structure, a three-loops controller is designed,
which in inner and middle loops the dynamic inversion method is used, and in the outer loop,
an adaptive model based on PID controller is designed. The dynamic pressure contribution in
acceleration command is also taken into account. The performance of the designed guidance
and control system is assessed in presence of uncertainties via Monte Carlo statistical
simulations. The results of suggested algorithm are compared with that of a cascade control
having a classic PID controller in its outer loop. The results show the superior performance of

the proposed algorithm in achieving the target and control effort.
Keywords: Dual-spin projectile, integrated guidance and control, cascade control structure, dynamic inversion
method, Adaptive model reference control.
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