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Abstract

This paper proposes a method' to design robust
controller enduring nonlinearity in Two-Link Manipulator
systems based on Linear Matrix Inequality (LMI). The
objectives of this controller design are as follow: (1) to
guarantee stability of closed-loop systems, (2) to guarantee
the Heo performance index (3) to track reference angles
which can. be adjust to desired angles. Finally, this
simulation results show that the state feedback controller

provides the results satisfying with the desired objectives.
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e g1,92 : The angle of the 1% and 2"¢ link, with respect

0 the vertical axis.
o 1 Thg distance between rotatio axis of the two links.
* m1,m2 : ‘masses.

. 11,13 : moment of inertia with respect to the center of

mass of the 1%¢ and 2"¢ link repectively.

e l.1,I.2 : The distance from the rotation axis to mass

center of the each link.
e g : the local gravitation acceleration constant.

e ui,up : Control torques.
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List of Symbols
e R: The set of real numbers.
e R™: The set of real m-vector.
o‘ R™X"; The vector space of m x n real matrices.
e XT: The transpose of a matrix X € R™*",

® In: The identity matrix of size m of the identity of
linear operator. We omit the subscript when m can be

determined from context.

e X~!: The inversec of X or the inverse of linear operator
X, de, XX =1

« X >0 (X > 0): The symmetric X is positive
-definite (semidefinite), d.e., X = XT and 27Xz > 0

(¢TXz > 0) for all z € R™.
e ¢: belongs to

» CoS: Convex hull of the set § C R™, given by
CoS & {37, Mailwi € §,p > 0}
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e ||.l[2: The £ norm of a signal.

e Ly The space of square-integrable signals in R™,
ie, u € L} satisfying [7° «Tudt < co. L} is often
abbreaviated as Lo

List of Acronyms
e LMI: Linear Matrix Inequality

e SDP: Semidefinite Programming





