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Production and evaluation of a smart navigation system for liver surgery by
matching real and virtual depth images based on parallel processing of GPU

Noborio, Hiroshi
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z-buffer 2

i The liver surgery navigator was produced and evaluated in some operating
room. First, based on matching the depth image with z-buffer, the position and posture of the

virtual liver and real liver were matched. Then, in the operating room where the surgical area is
irradiated with two non-shadow lamps with or without several light-shielding filters, we change the
search algorithm to minimize the aforementioned matching error from the steepest descent method to
the simulated annealing method. The error that the virtual liver follows the real liver was to be
within 1 . Furthermore, we changeed the shape of the virtual liver to reduce the matching error
described above. Finally, when the tip of CUSA (cavitron ultrasonic surgical aspirator) scalpel is
excessively close to three types of blood vessels and tumor tissue, the function of arousing the
doctor®s attention by color, voice, and vibration, and also presenting the next operation of CUSA

scalpel to the doctor was added.
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