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Matrix rank minimization algorithm for control system design
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This work dealt an algorithm for the matrix rank minimization problem, which is
NP hard in general while it has a lot of applications, and has proposed null space based alternating
OEtimization (NSAQ) algorithm and iterative partial matrix shrinkage (IPMS) algorithm. Numerical examples
show that both algorithms provide low-rank solutions efficiently and that IPMS algorithm can be applied
to huge size problems.
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Input: X € R™*" ~.n
repeat
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Output: low-rank solution X
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Algorithm 1. Iterative partial matrix shrinkage (IPMS).
Input: X°, 5o, &, s
k«0.
5 8.
while not converge do
repeat
[UX, 6%, 6%, ..., om, V] SVD(X¥).
r* < given rank r or estimated by Algorithm2
P
AN dr;‘”fk.
YRl o T (XK.
X yRr A% AR~ b).
kk+1.
until X1 X5 |1 /1IXK I < o
5«5/n;.
end while
Output: low-rank solution X*

X 2. IPMS £ (Algorithm 1)



Algorithm 2. Rank estimation algorithm for IPMS.
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r«arg maxe¥ subject to of = ack.
1

Output: estimated rank r
3. IPMS £ (Algorithm 2)
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