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LQR control of precision vibration isolation system based on an
improved particle swarm algorithm

Fan Wei Liu Kai
(School of Mechanical Engincering, North University of China, Taiyuan 030051, China)

Meng Jiang Du Yongfei Jiang Tong

Abstract: In order to solve the problem that it is difficult to select the optimal combination of linear quadratic controller
(I.LQR) weight parameters through experience, a l.évy flying particle swarm algorithm with greedy principle is
proposed to optimize the [LQR weight matrix Q. The traditional particle swarm algorithm is easy to locally converge,
On this basis, the Lévy flight principle and the greedy selection method are added to expand the parameter optimization
rangc and incrcasc the convergence speed, and the optimal weight matrix Q is obtained. The acceleration responsc and
displacement responsc of the vibration isolation object under the two-layer precision vibration isolation system model
under the control of LQR arc analyzed under the conditions of sweep [requency cxcitation and random cxcitation. The
[inal result is a 75% improvement in convergence rate and 90% reduction in acccleration and displacement [or both
cxcitations, The simulation results shows that the Lévy [lying particle swarm algorithm with the principle of greed is
cllective increasing the uniformity of the population distribution improves the convergence speed to [ind the optimal
solution, and can cffcctively achicve vibration isolation in both excitation conditions.
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