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(The Measurement of Ultrasonic Velocity in
Multilayered Medium by Dip Points Analysis
from Reflected Echo Spectrum)
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Abstract

In case of tissue characterization from ultrasonic echo signal, it is difficult to evaluate an
absolute physical quantity because of redundancy in the echo signal. For it, in this paper a
possibility of characterization of ultrasonic velocity distribution in multilayered medium
using dip points analysis method from the reflected echo spectrum is discussed. To prove
the possibility of this method, effect of interference phenomenon, impedance difference,
attenuation, and thickness is discussed by computer simulation, and then the results confirm
the effectiveness. And results of simple experiment are presented.
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Table1. Results of caculated ultrasonic velocity in
each supposed medium.

Condition |Difference | Magnitude{ Mean |Estimated [ Depth
of of of dip | velocity | velocity

impedance [impedance [ (ds) (m/sec) | (m/sec) (o)
Cu B<K<L small 9.6 1561 1562. 3 2
Cu F<B<M large 7.0 1570 1569.3 2
Cn L>K>B small 6.1 1561 1562. 4 2
Ca | MOB>F large 6.4 1570 1569.3 2
(o K<L>B small 16.6 1549 1550. 6 2
Ca | F<M>B large 4.6 1585 1585.9 2
Ca L>B<K small 45 1570 1569.3 2
Ca M>F<B large 16.2 1450 1448.4 2

% A ulA (F)at 1.38x10%g/m?*sec, A (B) lood 1.61X
10*kg/m’sec. Al (K)idney 1.62X10°kg/m?sec, ZF(L)
iver 1.65x10%kg/m?sec, &% (M)uscle 1.70x10'%g/m*sec;
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