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THE EQUIVALENT ROBUST POLE ASSIGNMENT IN
VIBRATION CONTROL DESIGN V

Li Shu  Zhuo Jiashou Ren Qingwen
(Department of Engineering Mechanics, Hehai University, Nanjing 210098, China)

Abstract In this paper, we consider the vibration controllable system where A & RZ*%",
B € R™™ and X € R*™*! U € R™*!, are the state and input of the above systern. If we use
state feedback, that is, if we set U = F X, in which F € RP**" ther we Leve

X =(A+ BF)X

From the control theory we know that it the system is controllable, then for any given numbers
A1, A2, , Aoy there exists a matrix F', such that matrix (A + BF') has eigenvalues A1, Ag, -, Agn.
Robust control is necessary for structures due to the inherent modeling errors encountered in cre-
ating state space representations of these systems. In addition, under larger magnitude loading,
structural parameters may vary as unknown functions of time or structural response. The major
time cost is to calculate the inverse of the system matrix for each iteration. Therefore, we trans-
formed the problem of state feedback robust pole assignment to an equivalent one by Householder
transformation. After transformation, the system matrix of the equivalent state feedback robust
pole assignment problem is an upper Hessbegerg matrix, in gerenal, whose inverse consumes less
time. Based upon the criterion in which the defined measure of robustness is minimized, we can es-
tablish corresponding nonlinear program problem. Utilizing an optimal numerical method, we can
obtained global optimal solution. Since the state matrix of the problem of equivalent state feedback
robust pole assignment is an upper Hessenberg matrix, it is beneficial to reduce computational cost

during iteration and provide a new method for engineering applications.
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