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Abstract

Using a spatial compound imaging technique in a medical ultrasound imaging system, the average speed of sound in a medium of interest is
measured, and imaging of its distribution is implemented. When the brightness reaches the highest level in an ultrasonic image obtained as
the speed of sound used in focusing is varied, it turns out that the focusing has been accomplished satisfactorily and that the speed of sound
which has been adopted becomes the sought-after average speed of sound. Because spatial compound imaging provides many different
views of the same object, the adverse effect of erroneous speed-of-sound estimation tends to be more severe in compound imaging than in
plain B-mode imaging. Thus, in compound imaging, the average speed of sound even in the case of speckled images can be accurately
estimated by observing the brightness change due to different speeds of sound employed. Using this new method that offers spatial diversity,
we can construct an image of the speed of sound distribution in a phantom embedded with a 10-mm diameter plastic cylinder whose speed
of sound is different from that of the background. The speed of sound in the cylinder is found to be different from that of the surrounding

medium.
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Fig. 1. A model for calculating the focusing time delay.
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Fig. 2, Superposition of three differently steered images in compound imaging
technique.
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