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Measurement of Nonlinear Propagation Characteristics of Vibration in
the Tissue Using Bispectral Analysis

Kyung-Young Jhang*, Igor Yu. Demin**, and Takuso Sato**

It is well known that nonlinear propagation characteristics of the wave in the tissue may give very

useful information for the medical diagnoisis. In this paper, a new method to detect nonlinear propa-

gation characteristics of the internal vibration in the tissue for the low frequency mechanical vibra-

tion by using bispectral analysis is proposed . In the method, low frequency vibration of f;( =100Hz)
is applied on the surface of the object, and the waveform of the internal vibration X (1) is measured
from Doppler frequency modulation of silmultaneously transmitted probing ultrasonic waves. Then,
the bispectra of the signal x (t) at the frequencies (fy, fy) and (fs, 2f;) are calculated to estimate the
nonlinear propagation characteristics as their magnitude ratio, where since bispectrum is free from
the gaussian additive noise we can get the value with high S/N. Basic experimental system is con-
structed by using 3.0 MHz probing ultrasonic waves and the several experiments are carried out for
some phantoms. Results show the superiority of the proposed method to the conventional method

using power spectrum and also its usefulness for the tissue characterization.
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