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This talk introduces a new paradigm of medical ultrasound imaging with 
robotic instrumentation for diagnosis and image-guided intervention 
with two case studies. The first case is for diagnosis. Conventional 
medical ultrasound procedures are performed manually by an 
occupational operator. These procedures require high physical and 
cognitive burden and yield clinical results that are highly operator-
dependent, therefore frequently diminishing trust in ultrasound imaging 
data accuracy in repetitive assessment. A robotic ultrasound procedure, 
on the other hand, is an emerging paradigm integrating a robotic arm 
with an ultrasound probe. It achieves an automated or semi-automated 
ultrasound scanning by controlling the scanning trajectory, region of 
interest, and the contact force. The second case is for image-guided 
intervention. To perform needle insertion/intervention under 
ultrasound guidance, physicians require to manage hand-eye 
coordination between the needle and ultrasound image. The needle is 
easily got lost its location and requires a reinsertion when the needle 
trajectory deviates from the image. We present a new imaging 
configuration with concentric ring arrays and an open hole inside the 
ring where the needle can be inserted. This allows for the needle path 
maintained at the center of the reconstructed image and visualizes 
arbitrary forward-views by mechanically tracking of needle shaft 
rotation. 
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