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Measurement of Wave Velocity, Direction and Height of Nonstationary Sea Wave

Using Optical Range Sensors

Kazuya TANIMOTO*, Shozo MIYOSHTI*,
Kenji YAMANE** and Shogo TANAKA*

The paper proposes a sensing system for measuring the velocities, the directions and the heights of stationary

and nonstationary waves. The nonstationary wave is the one which is made for example by a big ship traveling
nearby. The measurement of the three quantities is achieved using three optical range sensors which are ade-
quately located over the sea surface adjacent to the platform. For the measurement, the displacements of the
sea wave below the sensors are modeled as outputs of a linear dynamic system, and a Kalman filter and the

maximum likelihood method are applied. The validity of the system is verified by an experiment.

Key Words: optical range sensor, nonstationary sea wave, velocity, direction, height, maximum-likelihood

method
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Fig.1 Sensor arrangement
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Fig.2 Relative relation of the sensors, the speed and the di-
rection of the sea wave
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Fig.3 Relative relation of the sensors and the ship’s run in
the experiment
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Fig.4 Signal-processed sensor outputs
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Fig.5 Measurement results by the stationary wave model
(n1=3)
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the sensor A
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