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Modeling and Sliding Mode Control of a Roll-Pitch Seeker

Abstract

In this paper, mathematical modeling and sliding mode control of a roll-pitch seeker is explored. First, the
dynamic model of the roll and pitch frames is obtained by the Newton-Euler equations of motion.
Additionally, the effect of mass asymmetry and the asymmetry of the moment of inertia matrix on the
dynamics of the seeker is considered. The dynamics of the roll-pitch seeker act in an sharp nonlinear way.
Furtheremore, the presence of unmodified uncertainties and perturbations cause uncertainty in the model.
To control the nonlinear dynamics of the seeker and to deal with the uncertainties, a two-input two-output
integrated sliding mode controller is designed. The motor transfer function of the inner and outer frames
as well as the input voltage and output current saturation limits are also considered in the simulation.
Numerical simulation results show that the stabilization loop has good performance in both roll and pitch
channels. Besides, examining the performance of the designed controller in the presence of mass
uncertainty of the frames shows that the controller has good robustness.

Keywords: Roll-Pitch seeker, Coordinate transformation, Sliding mode control, Stabilization loop,
Rapid roll motion
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