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Automatic detection and localization of markers
in stereotactic neurosurgery

Meng Cai*, Yan Haozheng® , Li Yanjie™, Liu Da™ , Wang Tianmiao ™
( " Image Processing Centre, Beihang University, Beijing 100191)
( ™ Robotics Institute, Beihang Unversity, Beijing 100191 )
Abstract

The techniques of image processing and computer vision were used to study the automatic detection and locali-
zation of the markers in stereotactic neurosurgery, and a method for markers’ detection and localization was pro-
posed as below: Firstly, design two kinds of markers with special texture, noted as ‘A’ and ‘B’ , to improve the
detection rate. Secondly, detect ‘B’ markers and ‘ A’ markers and search for the lost * A’ markers based on the
epipolar constraint. Finally, match the detected markers in the binocular camera images and calculate the coordi-
nate of markers. The detection rate and localization accuracy of the approach were tested by the experiment. The
results showed that the markers’ false rate was 0. 08% , the markers’ lost rate was zero, the average processing
time per pair of images was less than 200ms, and the markers’ average localization error was less than 0. 55mm.
This approach can simplify the registration procedure of stereotactic neurosurgery and continuously update the regis-
tration data by tracking the markers attached to the head.

Key words: artificial markers, image registration, epipolar constraint, stereotactic neurosurgery
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