24 7 2009 7
Vol.24 No.7 Control and Decision Jul. 2009

: 1001-0920(2009) 07-1023-05

( , 410083)

Acrobot , . )

. TP24 A

A obal robust control of a class of underactuated mechanical systems

LAl Xuzhi, PAN Chang-zhong, WU Min
(School of Information Science and Engineering, Central South University , Changsha 410083, China. Correspondent :
LAI Xuzhi, Email : xuzhi @csu. edu. cn)

Abstract : This paper presents a global robust control strategy for a class of underactuated mechanical systems called
Acrobot with centriod uncertainties. First, the system model with parameter uncertaintiesis given. Then, a swing up
controller isproposed based on theideal of increasng system’ s energy with each swing. In the balance area, the linear
model with parameter uncertaintiesis deduced by reformulating the uncertainties of the system as the uncertainties of
the model state matrix. A necessary and sufficient condition of existence of a robust state feedback controller is
employed based on the method of H. standard control. And the controller is desgned by solving a term of linear
matrix inequalities, which can efectively deals with the uncertainties and maintains the quadratic stability of the
system. Smulation result shows the effectiveness of the proposed method.
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