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Estimation of Ultrasound Attenuation Coefficients with Nonlinear
Frequency Dependency for Human Liver

No-Sung Lee, Kwang-Bang Woo, and Hyung-Shik Yu

— Abstract—

In this study, the coefficients of ultrasound attenuation for human liver were determined in 6 nor-

mal humans and in 38 patients with diffuse liver disease. The coefficients with linear frequency de-

pendency as well as nonlinear frequency dependency were evaluated. Gaussian pulse propagating

in a lossy medium suffers downshifting of a center frequency and decreasing in the bandwidth. Such

changes in frequency domain spectrum were quantified in terms of changes in the attenuation coef-

ficients with nonlinear dependency, which in turn improve clinical implications of the coefficients.

Statistical analysis shows that the attenuation coefficients evaluated with nonlinear dependency

reflect an improved accuracy for the diffuse liver disease than those with linear dependency. The

discriminant analysis also indicate the improved classification with nonlinear dependency(75%) than

with linear dependency(61%).
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Photo.3.3 Ultrasound reflection signal from the near
region of the normal human liver (0.1 V
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Photo.3.4 Ultrasound reflection signal from the far
region of the normal human liver (50 mV
/div., 1 us/div.)
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