
Nonlinear Dynamics and Systems Theory, 6(3) (2006) 211–224

Mixed Semidefinite and Second-Order Cone

Optimization Approach for the Hankel Matrix

Approximation Problem

Mohammed M. Alshahrani 1∗ and Suliman S. Al-Homidan 2

1 Department of Mathematics, Dammam Teachers’ College,

P.O. Box 14262, Dammam 31424, Saudi Arabia.
2 Department of Mathematical Sciences, King Fahad University of Petroleum and Minerals,

KFUPM Box 119, Dhahran 31261, Saudi Arabia.

Received: April 1, 2005; Revised: July 15, 2006

Abstract: Approximating the nearest positive semidefinite Hankel matrix in
the Frobenius norm to an arbitrary data covariance matrix is useful in many
areas of engineering, including signal processing and control theory. In this
paper, interior point primal-dual path-following method will be used to solve
our problem after reformulating it into different forms, first as a semidefinite
programming problem, then into the form of a mixed semidefintie and second-
order cone optimization problem. Numerical results, comparing the perfor-
mance of these methods with the modified alternating projection method will
be reported.

Keywords: Hankel matrix; primal-dual interior-point method; projection method;

semidefinite programming.

Mathematics Subject Classification (2000): 49J35, 49M99.

1 Introduction

In some application areas, such as digital signal processing and control theory, it is
required to compute the closest, in some sense, positive semidefinite Hankel matrix,
with no restriction on its rank, to a given data covariance matrix, computed from a
data sequence. This problem was studied by Macinnes [19]. Similar problems involving
structured covariance estimation were discussed in [16, 13, 24]. Related problems occur
in many engineering and statistics applications [10].
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