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Abstract : This paper proposes a practical gain-scheduling control law considering robust stability and
performance of Linear Parameter Varying(LPV) systems in the presence of nonlinearities and uncertainties.
The proposed method introduces LMI-based pole placement synthesis and also associates with a recently
developed fuzzy control system based on Takagi-Sugeno’s fuzzy model. The sufficient conditions for robust
controller design of linearized local dynamics and robust stabilization of fuzzy control systems are reduced to a
finite set of Linear Matrix Inequalities(LMIs) and solved by using co-evolutionary algorithms. The proposed
method is applied to the longitudinal acceleration control of a high performance aircraft with linear and

nonlinear simulations.

Keywords : linear parameter varying system, gain-scheduling control, fuzzy control, linear matrix inequality,

co-evolutionary augmented lagrangian method
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Fig. 5. Time responses( H=10kft , Mo, =0.6).

® 3. 439 kA E oF.
Table. 3. Stability margins.

H(kft) M, GM (dB) PM (deg)
10 06 12.18 63.25
10 0.95 13.82 65.75
30 0.6 16.46 67.54
30 0.95 12.95 64.13
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Fig. 6. SIMULINK block for nonlinear simulation.
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