
roll adjustment
(surface normal-based)

The physician exerts significant force in uncomfortable
positions during examination

Probe force and orientation need to be fine-tuned to 
obtain good image qualities.

Previous works have been focused on uni-direction 
orientation adjustment on flat phantom[1][2] and surface 
exploration of spherical probe[3]. 
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Goal: to find the transform from image frame to probe frame.
Method: registration with known correspondence (by SVD)

Ultrasound Calibration

Image segmentation 

(1) Gaussian filtering 
(2) Thresholding
(3) Hough transform

Left: raw ultrasound image

Right: after segmentation 

Force-controlled orientation adjustment

Left: starting position
Right: end of orientation adjustment
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