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Abstract  Ultrasonic imaging is the most widely used modality among modern imaging devices for medical
diagnosis and the system performance has been improved dramatically since early 90's due to the rapid
advances in DSP performance and VLSI technology that made it possible to employ more sophisticated
algorithms. This paper describes “main stream” digital signal processing functions along with the associated
implementation considerations in modern medical ultrasound imaging systems. Topics covered include signal
processing methods for resloution improvement, ultrasound imaging system architectures, roles and necessity
of the applications of DSP and VLSI technology in the development of the medical ultrasound imaging
systems, and array signal processing techniques for ultrasound focusing.

Keywords: medical ultrasound imaging, ultrasound focusing, digitla dynamic focusing, synthetic aperture,
ultrasound field analysis
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Table 1 Ultrasound properties of various mediums

Density | vel Impedance Attenuation
. elocity 2
I (Kg/m®—s
Materal | (Kgfm?) | mis) f/l "o | zem
Air 1.2 330 0.0004 10
Water( 20°C) 1000 1480 1.48 0.002
Soft fissue |5y | 540 163 06
(average)
Liver 1060 1550 1.64 09
Musdle 1080 | 1580 170 12
{along fibers)
Fat 952 1459 1.38 06
Blood 1057 1575 1.62 0.18
200
Bone 1912 4080 78 (skull bone)
Lung 400 650 0.26 40.0
Z=p-c 2
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Fig. 6 Ultrasound scanning sequence
(a),(b): CF, SAIFAT/FAR) (c),(d): SF,
(e),(f): SA(PAT/FAR), (g),(h): SA(FAT/PAR)
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Table 3 Performance comparison of ultrasound focusing
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