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Development of Adaptive Beamformer (CLEAR BEAM) for SONIMAGE HS1
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Abstract

SONIMAGE HS1 provides high quality images by using a
super-broadband probe and broad band harmonic imaging
(Triad Tissue Harmonic Imaging).

A receive beamformer is one of the most important signal
processing to achieve ultrasound B-mode high images. The
receive beamformer is the first signal processing block in the
ultrasonic diagnostic apparatus, and is used to focus a large
amount of echo signals received by a probe.

We applied a non-linear suppression processing to a med-
ical ultrasound imaging system, resulting in a significant
improvement in image quality compared to a conventional
beamformer (delay and sum beamformer).

While the adaptive beamformer generally requires a mas-
sive amount of processing power, an improvement in image
quality for living body is small. On the other hand, the newly
developed adaptive beamformer (CLEAR BEAM) requires a
small amount of additional processing power to the conven-
tional beamformer, and image quality was improved even
for living body.
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Fig. 1 Schematic diagram of a conventional beamformer, delay and sum
(DAS) method. (S: observation point)
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Fig. 2 Beam profile of a conventional beamformer (DAS).
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Fig. 3 Ideal beam profile (in green).
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Fig. 4 Schematic diagram of MV (minimum variance) beamformer.
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Fig. 5 Schematic diagram of newly developed beamformer (CLEAR BEAM).
B1 and B2: DAS signals.
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Fig. 6 Flow chart of non-linear suppression used in CLEAR BEAM method.
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Fig. 7 Experimental results for simulation data of wire target placed at

12 mm depth.
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Fig. 8 Signal amplitude of DAS and CLEAR BEAM at 12 mm depth shown
in Fig. 7.
The full width at half maximum and the side lobe level of CLEAR
BEAM decreased from 0.76 mm (DAS) to 0.45 mm and to about
half of that of DAS (6.08 dB down) respectively.
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Fig. 9 Experimental results for mammary gland phantom.
The two round shapes show simulated cyst membranes. As shown
in the figures, the round shape of CLEAR BEAM reduces clutter in
the cysts due to noise suppression compared to that of DAS. Also,
the strong reflectors shown in the right side areas of DAS and
CLEAR BEAM are clearly depicted by low resolution and high reso-
lution dots, respectively.
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Fig 10. Experimental results of a living calf.

Figures of Fig. 10 (b) are enlarged ones of the yellow rectangular
portions of figures of Fig. 10 (a). Compared to DAS, the photo of
CLEAR BEAM shows a sharper contrast between black and white
areas and has a clearer outline due to noise suppression and
improved resolution, respectively.
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