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Abstract

The synthetic focusing in the ultrasonic imaging systems has been formed in the way that one element transmits a circular wave and receives
an echo signal. The amplitude of the signal transmitted from one element is too small to propagate a long distance so that the SNR(Signal to
Noise Ratio) is very low in an image obtained by the synthetic focusing. To solve this problem, a defocusing method which uses several
elements has been proposed. In this method, the SNR is improved due to using several elements to transmit the circular wave. But if the
number of transmitting elements increases, the phase distortion is severe in the defocusing method. In this paper, we propose a new method
that can generate a circular wave using a lot of elements without phase distortion. At first, we generate limited plane waves with different
propagation angles and then superpose them to make a circular wave. We show that the circular wave can be used to improve SNR in the
real-time 3D ultrasonic imaging as well as the synthetic focusing through computer simulation and experiments.
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Fig. 3. Beam pattern of a limited plane wave obtained by computer simulation
{no. of elements : 64, steering angle : 18°, center frequency : 3.5Mhz).
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Fig. 4. Circular wave generated by superposition of limited plane waves with
different propagation angles
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Fig. 7. Experimental images obtained by (a) defocusing (b) proposed circular wave (c) conventional beamforming methods.
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