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The design of medical ultrasound imagers is undergoing important changes 
brought about by advances in semiconductors and signal/image procession 
technologies.  These changes are happening with simultaneous changes in 
medical practice and the utilization of medical imaging in general. 
Unique aspects of data acquisition and processing in the ultrasound 
scanner enable opportunities unavailable to other imaging modalities; 
key one of these being miniaturization.  The goal of this course is to 
review the system design of ultrasound scanners from a linear systems 
point of view including transduction, beam formation, and image 
formation functions.  The key points to be covered deal with methods of 
analysis of array data, the interaction of transmit and receive beams 
with clinically relevant targets, and how this interaction is used in 
the generation of clinically useful images.  This review will be placed 
in the context of several growth and research areas for medical 
ultrasound including 3D/4D imaging and strategies for multi-line 
acquisition.  The last several years have seen steady migration of 
system functionality from hardware into software; this has enabled 
significant miniaturization of scanners.  The impact of this on system 
design and the size of ultrasound scanners of the future and their 
application will be discussed.  
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