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Marker localization in robot-assisted stereotactic
neurosurgery based on SIFT operator

Cao Tong™ ,Wang Shuo " ,Ni Zigiang™ ,Liu Da™
(* School of Mechanical Engineering,Science and Technology Beijing, Beijing 100086 )
(™ Robotics Institute , Beihang University , Beijing 100191)
Abstract

In order to improve the efficiency of image registration in robot assisted stereotactic neurosurgery,an approach
for automatic detection and location of the markers glued on the head of patients based on the SIFT(scale invariant
feature transform ) operator was developed. This approach adopts two sorts of artificial markers, named A and B. It
uses the SIFT operator to conduct the rough detection of B markers,and then, performs the accurate detection of B
markers and the exact detection of A markers, and finally, the binocular match and 3D reconstruction of markers.
The correct rate and positioning accuracy of the approach were tested by experiment, and the results show that the
approach can overcome the influences of the camera-patient distance and the illumination on the localization accura-
cy. The marker false rate is below 0. 43% , lost rate is below 0. 85% , and average location error is less than
0. 54mm.

Key words : stereotactic neurosurgery ,image registration, SIFT operator, artificial marker
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