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2. Modification of Extended Maximum Entropy Principle
Method for Estimating Directional Spectrum
in Incident and Reflected Wave Field

Noriaki Hasnimoro*
Toshihiko Nagar**
Tadashi Asars**

Synopsis

Directional spectrum represents the energy distribution as a function of wave frequency
and wave propagation direction, so that in principle the incident and reflected wave
energies can be separated by measuring the directional spectrum near a structure and then
the reflection coefficient can be determined. However, most of the existing metods for
estimating directional spectrum are not valid because they do not take into account the
phase interaction between the incident and reflected waves. Therefore, these mothods
should be modified for the analysis of a wave field where the incident and reflected waves
coexist.

On the other hand, recently, the authors have proposed a new directional spectrum
analysis method (EMEPF : Extended METP), which was developed by extending the MEP
(Maximum Entropy Principle Method proposed by the authors in 1985}, as a general and
practical method for estimating directional spectrum in a directional sea. The EMEP can
be applied for arbitrary mixed gage arrays such as pitch-roll buoy system, a clover-leaf
buoy system, a wave gage plus current meter system , and so on. The resolution power
of the EMEP is almost the same as those of the MEP and the BDM (Bayesian Directional
Spectrum Lstimation Method proposed by the authors in 1937) which has higher resolu-
tion power than the other existing methods. The computation of the EMEP is much easier
than that of the BDM, and is suitable for real-time estimation of directional spectrum
with a personal computer. The above-mentioned modification for an incident and reflect-
ed wave field can be made for the EMEP.

In this report, first, several existing methods for estimating directional spectrum in an
incident and reflected wave field are discussed from a view point of their own defects.
Secondly, a new method (MEMEP ; Modified EMEP) , which is developed by modifying
the EMEP, is proposed as a general and practical method for estimating directional
spectrum 1n an incident and reflected wave field. The MEMEP is examined for numerical
simulation data, and validity of the MEMEP is discussed.

The major conclusions are as follows:

1) The MEMEP can be applied for more than three arbitrary mixed gage arrays.

2) The MEMEP has higher resolution power than the MMLM (Modified Maximum
Likelihood Method)} , and can estimate not only the incident and reflected wave spectra
but also the reflection coefficient as a function of wave frequency and wave propaga-



tion direction.
3) The MEMEP is suitable to estimate directional spectrum and reflection coefficient
with a personal computer because of its easy computation.
Key Words : Directional Wave Spectrum, Wave Direction, Reflected waves, Reflection
Coefficient, Wave Ohservation, Maximum Entropy principle

*Senior Research Engineer, Marine Hydrodynamics Division.
**Chief, Marine Observation Laboratory, Marine Hydrodynamies Division.
***Member, Marine Observation Laboratory, Marine Hydrodynamics Division.
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