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Experimental Results on the Accuracy of Wave Height Calculated by Applying 
Suzuki-Sumino’s Method to the Projected Images Observed at and below the Bottom 
of the Channel Changing the Distance between the Bottom and the Observation Plane 

Kazuhide DAN, Atsushi KISHI, Fuminori NAKAMURA 

ABSTRACT 

When natural light waves travel into the interface between water and air, a part of the 
light waves refracts and diffracts at the interface. When these waves travel to the 
horizontal observation plane located at the bottom of the water, these waves make a light 
intensity profile on this observation plane. It is possible to calculate the wave profile by 
applying Suzuki-Sumino’s method to this light intensity profile observed at a bottom of a 
channel and below a transparent bottom. The accuracy with relative errors is the value of 
the difference between the calculated wave height and the measured wave height using the 
wave meter divided by the measured wave height. The relative error increases as the water 
depth increases and the refractive index increases and the brightness in the still water 
surface increases. Because of the loss of the light energy at the transparent bottom, the 
relative error of the wave profile in the case of the transparent bottom is greater than that 
in the case of the bottom of the ground glass. The relative error decreases as the distance 
between the bottom and the observation plane decreases. 
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