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Improved Minimal Controller Synthesis (MCS) Algorithm for
Multi-Modal Active Vibration Control of Piezoelectric Panel Structure
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Abstract: To suppress the vibration of piezoelectric panel structure, the minimal controller syn-
thesis (MCS) algorithm with perfect nonlinear control performances is usually adopted. For its
lack of robustness under rapid perturbations, a new adaptive gain compensation function is con-
structed to improve standard MCS algorithm. The linear quadratic regulator control is selected as
reference model, and the stability of control system is verified by Popov standards. Simulation
shows the faster convergence rate and smaller tracking error of the improved MCS algorithm in a-
daptive gains, track errors and control effects compared with standard MCS algorithm under ran-
dom signal or sine signal mixed impulse stimulation. And multi-modal disturbance control experi-
ment demonstrates the better control effect and robustness than standard MCS algorithm under
nonlinear disturbances.
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