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Separation Technique of Incident and Reflected
Waves Using Least Squares Method
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Abstract ) In this paper, a technique to separate the incident and reflected waves in the flume tests
is investigated. Using a least squares method, the separation technique has been formulated systemati-
cally. This method is applicable to the regular and irregular wave conditions. To illustrate its validity
and applicability, numerical experiments have been carried out for both regular and irregular wave
conditions. It was found that the method gives perfect results for the conditions without signal noises,
and yields reasonable results even for the conditions with 30% signal noises of incident wave height.
Hydraulic experiments have been also performed to prove its applicability of the method for real

situations.
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Fig. 2. Wide-banded signal noise.
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Fig. 3. Experimental condition for example analysis.
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Fig. 4. Relative errors between target and estimated inci-
dent waves without noise.
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Fig. 5. Relative errors between target and estimated inci-
dent waves with noise.
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Fig. 6. Comparisons of estimated incident wave spectra:
T|/3:2.0 SeC, H|/3:0.4m.
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Fig. 7. Comparisons of estimated incident wave spectra:
Tm:l.O §sec, H(/3:0,2m.
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Fig. 10. Hydraulic model tests for perforated breakwater.
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Fig. 11. Variation of reflection coefficients with respect to
/L for 3-different number of wave probes empioy-

ed: T=1.02 sec.
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Fig. 12. Variation of reflection coefficients with respect to
Iy/L for 3-different number of wave probes employ-
ed: T=084 sec.
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Iy'L for 3-different number of wave probes employ-
ed: T=081 sec.
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