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Abstract : In the accompanying paper, we proposed a real-time volumetric imaging method using a cross array based on receive dynamic
focusing and synthetic aperture focusing along lateral and elevational directions, respectively. But synthetic aperture methods using spherical
waves are subject to beam spreading with increasing depth due to the wave diffraction phenomenon. Moreover, since the proposed method
uses only one element for each transmission, it has a limited transmit power. To overcome these limitations, we propose a new real-time
volumetric imaging method using cross arrays based on synthetic aperture technique with linear wave fronts. In the proposed method, linear
wave fronts having different angles on the horizontal plane is transmitted successively from all transmit array elements. On receive, by
employing the conventional dynamic focusing and synthetic aperture methods along lateral and elevational directions, respectively, ultrasound
waves can be focused effectively at all imaging points. Mathematical analysis and computer simulation results show that the proposed method
can provide uniform elevational resolution over a large depth of field. Especially, since the new method can construct a volume image with a
limited number of transmit-receive events using a full trasnmit aperture, it is suitable for real-time 3D imaging with high transmit power and
volume rate.

Key words : Medical ultrasound imaging, Real time 3D imaging, Cross Array, Linear Wave Front, Synthetic Aperture
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Fig. 2. Imaging with plane wave.
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