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images are generated by transmitting sound waves
into a medium and then detecting the waves that are
reflected by the structures of interest. Generally,
ultrasound images are obtained by imaging the
reflection of a beam of ultrasound waves, called an
incident beam, off of the surfaces of a structure.
Ultrasound waves interact with the media of the
different layers within the structure and are reflected
in accordance with the sound speed of the media. As
acoustic waves propagate through the media,
reflections occur when the waves encounter interfaces
between media that have different acoustic properties.
Depending upon the acoustic impedance of the
interface, these reflections can be specular (i.e., at a
right angle to the wave's direction of propagation) or
diffuse (i.e., not at a right angle to the wave's direction
of propagation). The amount of attenuation suffered
by an acoustic wave as the wave propagates through a
medium is a function of the frequency of the wave and
the media. For example, in living tissue, the
attenuation coefficient increases with frequency and
can be represented as a power function of frequency.
Thus, for example, at 1 MHz, the attenuation
coefficient increases by a factor of three. In practice,
clinical imaging systems are limited by a constant
number of channels, and thus, the number of receiving
elements is similarly limited. The signals from the



receiving elements are summed with the signals from
the neighboring elements (or adjacent time samples),
giving rise to the concept of receive time depth.
Intensity-based calculations are often used in the
pattern recognition literature, and, more specifically,
in ultrasound based applications. It is understood that
these calculations are relevant to the reconstruction of
two-dimensional or three-dimensional images of
objects. Depending upon the application, intensity
calculations can be made for the entire echo
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