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A Study on Estimation of Elevational Distance between Image Planes
by Analysis of Ultrasonic Echoes from Point Scatterers in an Object
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There are two approaches to three-dimensional image reconstruction using a 1-D array ultrasonic transducer:
mechanical linear scanning and free-hand scanning. Mechanical scanning employs a motorized mechanism to
translate the transducer linearly. However, the large size of the scanning system makes it inconvenient to use. In
free-hand scanning, a sensor (e.g., electromagnetic or optical) is attached to the ultrasonic transducer to measure the
position and orientation of the transducer. These techniques are sensitive to the usage environment. To overcome
these problems, we proposed a sensorless free-hand method using the phase shift between ultrasonic RF echoes. In
this study, we measured the transmit-receive directivity of a linear-array transducer using a silicone phantom and
we estimated the elevational distance and relative position between two 2-D US images using the phase shift. Root
mean squared error of 49.9 um, which was less than that of the previous method, could be achieved by the proposed
method.
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