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Abstract

In this paper attenuation effect on the measurement and the tomography of nonlinear parameter
is discussed. We perform computer simulation with the method using harmonic components and
the method using secondary wave components, and then estimate attenuation effect through the
results and compare two measurement techniques. According to simulation result the attenuation
effect is more intensive as larger n and ag, and the degree of the attenuation effect is represented
as error functions. In the aspect of measurement techniques, the method using secondary wave
components is more insensitive to attenuation effect than the method using harmonic
components. We obtain the same result in the nonlinear tomography, and show that the attenu-
ation compensive filter is required because the whole tomogram is affected by frequency
dependent attenuation (or nonlinear attenuation).
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Table 1. Ultrasonic propagation parameters in
human tissuses.

o A 4% (kg/m') &4 (m/sec) 741 (dB/em-MHz) B/A
Brain, foetus 1021. 1516. 0.29 6.55
Lymphrode 1040. 1513.8 0.58 8.21

in Breast

Breast cancer 1053. 1522.5 0.51 9.11
Heart, foetus 1050. 1529. 0.81 5.8
Muscle, foetus 1038, 1547, 0.28 7.43
Liver, foetus 1022, 1541.5 0.95% 8.72
Liver, adult 1054, 1585. 1 0.79% 5.51
Liver cancer 1040. 1580. 6 0.53 53
Kidney 1019, 1513.5 0. 80 8. 98j
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Table 2.

Fabs o) 749l e (B/A)
Effect of frequency dependent attenuation
(B/A). (%)

9 /n 1.1 1.2 .3 1.4 1.5

Brain, foetus 9.42 19.16 29.13 39.23 49.32

8.31 16.84 25.50 34.17 42.75
24.94 47.28 66.76 83.26 96.78
15.59 29.85 42.70 54.17 64.29
14.80 29.20 42.99 5593 67.82
11.29 22.23 32.66 42.48 51.57
26.42 49.14 68.09 83.37 95.25
15.06 28.56 40.53 51.05 60.23

Heart, foetus

Breast cancer

Liver, foetus

* A Eowzal QR ol &, T Fo2xul 4R ol 8
* First line:Harmonic components using method.
Second line:Secondary wave components using method.
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