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AN EXTENDED EIGENVECTOR METHOD FOR ESTIMATION
OF DIRECTIONAL SPECTRA OF SEA WAVES

I. DERIVATION OF THE METHOD

Guan Changlong, Wen Shengchang, Zhang Dacuo
(Instituze of Physical Oceanography, Ocean University of Qingdao, Qingdao 266003)

ABSTRACT

Based on the idea that the cross-spectral matrix can be partitioned into noise
and signal components determined by the eigenvalues of the matrix, this new method
for estimation of the directional spectra of sea waves is called extended eigenvector
method (EEV) and can be applied to point, staff array and arbitrarily mixed
instrument array measurements. For a mixed staff array with M wave properties,
the estimated directional spectrum of sea waves from the EEV is expressed as

S(k,w) = 1

M
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The EEV is data adaptive and nonlinear. The maximum Iikelihood method
(MLM) for estimating directional spectrum, the extension of the MLM (EMLM)
and the eigenvector method (EV) for pitch/roll buoy data are only subsets of the
EEV.
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