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Study on Accurate Estimation of Scattering Strength

Distribution by Simultaneous Receiving of Ultrasonic Echoes

with Multi-Channel Transducer Array
Yusaku ABE, Hideyuki HASEGAWA and Hiroshi KANAI

Recently, there have been several studies on ultrasonic cross-sectional imaging based on simultaneous
receiving of echo signals with an array transducer without scanning ultrasonic beams. In those studies,
the parallel processing is applied to create an image from a data set simultaneously received by the array.
However, the lateral resolution of the parallel processing is not high. In this study, in order to improve the
spatial resolution, the least square estimation and the truncated singular value decomposition (tSVD) is
applied to the echo signals from two wire targets simultaneously received with a simulated multi-channel
transducer array. Moreover, we introduced a weighting for correcting the effect of the directivity of an
element of an array. The experimental results show a higher lateral resolution of the tSVD method with
the weighting than that of the conventional parallel processing. The axial resolution is also improved by
considering the finite duration of the transmitted ultrasonic pulse.
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