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Ultrasonic Measurement beyond Wave Length Limitation and its Application to a
Diagnosis of Male Infertility
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In this study, we Ffirst published a paper describing an inverse relation
between the frequency and the diameter of columnar soft matter and a visualization method that uses
the discovered relation by using broadband ultrasonic single-probe in water. This relation enables
us to determine these diameters by broadband ultrasonic testing with center frequency of 5.0 MHz,
beyond the wavelength limitation. The experimental result clearly demonstrated line width and depth
beyond the wavelength limitation. Secondly, we proposed a method that applies continuous wavelet
transform instead of short-time Fourier transform, and hence overcomes both issues of spatial
resolution and frequency resolution. The proposed method appropriately provided the information
associated with diameter and location of the object, and that it can improve the accuracy in time
resolution while retaining high accuracy in frequency resolution.
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