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Design of a Static Output Feedback Stabilization Controller
by Solving a Rank—constrained LMI Problem

SHEE - HEE & F L KT
(Seogj-Joo Kim - Soonman Kwon - Chung-Kyung Kim - Young-Hyun Moon)

Abstract - This paper presents an iterative linear matrix inequality (LMI) approach to the design of a static output
feedback (SOF) stabilization controller. A linear penalty function is incorporated into the objective function for the
non-convex rank constraint so that minimizing the penalized objective function subject to LMIs amounts to a convex
optimization problem. Hence, the overall procedure results in solving a series of semidefinite programs (SDPs). With an
increasing sequence of the penalty parameter, the solution of the penalized optimization problem moves towards the
feasible region of the original non-convex problem. The proposed algorithm is, therefore, convergent. Extensive
nurnerical experiments are peformed to illustrate the proposed algorithm.
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Table 1 Results for randomly generated plants

gew| | BT wRas | S8 ad gs
A% 17 T pem | con | peM | coL
3 | 1500 | 1134 | 1130 | o0 0
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6 | 1500 | 2204 | 1948 | 0 2
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8 | 1500 | 3438 | 2648 | © 1
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p=[ —0.2782 0.2171 0.6307 —0.5485 T
= 0.2296 0.3553 0.5213 —0.6160

Cc= 1.3458 —2.3779 —0.3257 1.5677
1 0.9749 —1.0923 —2.0122 0.2333
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138.798 —40.784;]

x

Xy,

: H
0 10 20 30 40 50 §0 70 80
H#eration number

g 1 CCL HEl PFME] AlAE (21)of st Msdln
Fig. 1 Performance comparison of the PFM and the CCL
method for system (22)
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Penalty parameter
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Fig. 2 Computational behavior of the PFM for system (21).
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Bt R

XY -1,

H
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Iteration rumber
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Fig. 3 Performance comparison of the PFM and the CCL
method for example 2.
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a3 4 oA 20f st PFME A& §4,
Fig. 4 Computational behavior of the PFM for example 2.
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