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Abstract

In this paper, we present a methéd to design
LQR controller for muti-model or various operation point
in Robotic Manipulator systems by using Linear Matrix
Inequality (LMI). In order to achieve robustness for nonlin-
earity characteristic in all operation point, we can design
the desired- controller and simultaneously calculate optimal
performance index (Worst-case LQR cost). Finally, the
simulation results show that the LQR controller obtained
from LMI optimization technique provides robustness for
nonlinearity in robotic manipulator sytems and desired

performance index.

Keywords:‘ LQR Controller/ Robotic Manipulator Sys-

tems.
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List of Symbols

e R: The set of real numbers.

— control input of u1(t) |- -
<= +_control input of u2(t;
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R™: The set of real m-vector.
R™X": The vector space of m X n real matrices.
XT. The transpose of a matrix X € R™*",

Im: The identity matrix of size m of the identity of
linear operator., We omit the subscript when m can be
determined from context.

X~1: The inverse of X or the inverse of linear operator
X, e, XXt =], i
Tr: The Trace of X € R™*"

X >0 (X > 0) The X is
definite (semidefinite), i.e.,X ='XT and 27Xz > 0

(¢TXz > 0) for all 2 € R™.

symmetric positive

€: belongs to

CoS: Convex hull of the set § C R™, given by
CoS £ {TF_, Mzilz: € S,p > 0}.

of Acronyms

LMI: Linear Matrix Inequality

SDP: Semidefinite Programming

LQR: Linear Quadratic Regulator





