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Development of Hybrid-Type-On-Board-Measuring-System for Directional Wave Spectrum (2 nd Report)
——LEvaluation of the System by the Results of Newly Developed Directional Wave Buoy—
by Tsugukiyo Hirayama, Member Kiyokazu Minami, Member
Makiko Hiramatsu, Student Member Isao Kawauchi, Member

Summary

We had already reported the developed results® on the hybrid type on board measuring method of
directional wave spectrum. This method utilize the measured ship motions including relative wave
heights and also uses information by radar images on board. By this method, ocean wave characteris-

tics can be observed automatically and quantitatively on board of a running ship. But more data is

required for evaluating this method.

This time we report about the compared results with that of newly developed directional wave buoy,
and also with the experimental results carried out in our towing tank for the improvement of the

accuracy of our method.
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Fig.2(a) Field test area and three points of measure-
ment. On board relative wave probes are
also illustrated.
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Fig.2(b) Comparison of directional spectra by buoy (left) with that by hind cast (right).
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Fig.3(a) Estimated directional spectra.

A ; Radar ® ; Observation

Ship courses are shown by triangles at each origin.
Left ; by ship motions (Switching frequency 1.2 rad/sec(0.19 Hz)) (V=8 knots)
Right ; by small buoy(V=0), by radar image and visual observation.
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Fig.3(b) Estimated directional spectra. Ship courses are shown by triangles at each origin.
Left; by ship motions (Switching frequency 1.2 rad/sec(0.19 Hz)) (V=8 knots)
Right ; by small buoy(V=0), by radar image and visual observation.
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Fig.4 Directional wave Spectra in polar coordinate
Upper ; Expression of ITTC (cos? x)
Lower ; Comparison with measured result by Laser wave surface probe(V=0.0 m/s)
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Effect of switching frequency on the estimation

(Model, Short Crested Heading Wave, V=1.0m/s)
Switching frequency corresponds to 0.8, 1.0, 1.2, 1.4 rad/sec in actual ship scale
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Fig.5(b)

Effect of switching frequency on the estimation

(Model, Short Crested Following Wave, V=1.0m/s)
Switching frequency corresponds to 0.8, 1.0, 1.2, 1.4 rad/sec in actual ship scale
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Fig.6(a) One-dimensioal spectra (Model, Short Crested Wave, V=1.0 m/s)
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Fig.6(b) Directional Distribution Function {Model, Short Crested Wave, V=1.0m/s)
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Fig.7(a)

Estimated results of Hys and Tez (Model, V=1.0 m/s)
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Fig.7(b) Estimated results of His and To (Field test, V=8 knots)
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Fig.8 Effect of one mode exclusion on estimated results (Field test, V=8 knots)
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