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Ultrasonic tissue characterization techniques are normally referred to the estimation
of quantitative values of the ultrasonic properties of biological tissues, such as its
attenuation and backscatter coefficients. The variation in the values of these parameters
are related to differences in tissue composition or microarchitecture such as collagen
content in myocardial tissue, atheroscleorosis plaque composition or blood vessels and
coating cell islets in intraocular tumors. The most studied methods for the backscatter-
based attenuation estimation are short-time Fourier multinarrowband, short-time Fourier
centroid shift and autoregressive centroid shift. These methods require the estimation of the
local spectral characteristics of the signals backscattered from slices of tissue located at
different depths and the application of algorithms linking changes in these characteristics
with depth to the ultrasonic attenuation. In order to achieve accurate estimates of such
ultrasonic parémeters, measureme'nts must be compensated for system-dependent effects.
For attenuation measurements, the diffraction of the ultrasonic beam from a piston source
and system responses are the primarily causes ensuring correction. Usually beam
diffraction effects are removed by measuring average reference spectra from the top layer
of a phantom scattering medium or with a planar reflector placed at different distances from
the transducer. However, such a method requires the specialist in order to obtain good
representative reference spectra. In addition, the use of planar reflector can lead to some
bias, which is undesired in many cases for in vivo measurements.

In this project, we examined a new compensation technique based on the
theoretical calculation of the diffraction pattern of ultrasonic wave propagation. The Lommel
diffraction formulation was used to construct the theoretical reference spectra, instead of
measuring them. A parametric system identification technique was also used to estimate all
possible system-dependent parameters. The estimated attenuation coefficients using a new

technique are in good agreement with a reference value from literature.





