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Robust stability constraints on linear quadratic optimal control
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Abstract: Plant uncertainties make it difficult to design optimal linear quadratic regulator (LQR) feedback controllers.
The key issue is that for LQR optimal control design problem, there is no effective way to select proper weighting pa-
rameters in the cost function to guarantee the robust stability of the systems. This work investigates the internal model
extended LQR optimal control design for the servo system in a communications on the move (COTM) system. Based on
the Kalman’s equality and the small gain theorem, the robust stability constraints on the weighting parameters in the cost
function are elaborated and the quantitative relationship between the robust stability margin and the weighting parameters
in the cost function are derived. Finally, the effectiveness of the results in this work is validated by MATLAB simulations

and experimental results.
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Fig. 1 The structure diagram of speed loop
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