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Introduction

» Wave Energy Converters (WECs) require knowledge of

future incident wave elevation.

» Two types of spectrums : Pierson-Moskowitz (P-M) and

Joint North Sea Wave Project (JONSWAP) spectrums.

» Previous works done by other researchers: ocean wave
forecasting using auto-regressive and neural network

methods.

» My work: ocean wave forecasting using Kalman filter and

Kalman Predictor.
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Pierson-Moskowitz Wave Spectrum

Pierson Moskowitz (P-M) Ocean Wave Spectrum
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Linear Prediction Model and Model Reduction

» Assume irregular sea waves made by a superposition of many regular

harmonic waves with different frequencies :
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» The system model is (ignoring the observation noise):

X = ka—l + Gdk—l
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Methodologies

» Stationary ocean status --- Linear Model

» Constant frequency components w; are determined by
looking at the power spectral density of historical

waveforms.

» State noise covariance is determined by the auto-covariance

least square method. [Odelson, Rajamani and Rawlings, 2006]
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Simulation Results

Wave Forecasting Results (15 sec Prediction Horizon)
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Simulation Results

Prediction Accuracy Benchmark
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Simulation Results

Prediction Accuracy Benchmark

80

~
U

~
o

Percentage of Fitness %

\

65
0 5 10 15 20 25 30 35 40 45 50
Prediction Time Horizon (sec)
Imperial College UKACC PhD Presentation Showcase Slide 8

London



Future Work

» Non-stationary ocean status --- Non-Linear Model

> Nonlinear Covariance Estimation Problems

» Efficient Computing

|mpel’ia| College UKACC PhD Presentation Showcase Slide 9
London



