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Abstract In this paper, we propose a surface-based registration using a gaussian weighted
distance map for PET-CT brain image fusion. Our method is composed of three main steps: the
extraction of feature points, the generation of gaussian weighted distance map, and the measure of
similarities based on weight. First, we segment head using the inverse region growing and remove
noise segmented with head using region growing-based labeling in PET and CT images, respectively.
And then, we extract the feature points of the head using sharpening filter. Second, a gaussian
weighted distance map is generated from the feature points in CT images. Thus it leads feature points
to robustly converge on the optimal location in a large geometrical displacement. Third, weight-based
cross—correlation searches for the optimal location using a gaussian weighted distance map of CT
images corresponding to the feature points extracted from PET images. In our experiment, we
generate software phantom dataset for evaluating accuracy and robustness of our method, and use
clinical dataset for computation time and visual inspection. The accuracy test is performed by
evaluating root-mean-square-error using arbitrary transformed software phantom dataset. The
robustness test is evaluated whether weight-based cross-correlation achieves maximum at optimal
location in software phantom dataset with a large geometrical displacement and noise. Experimental
results showed that our method gives more accuracy and robust convergence than the conventional
surface-based registration.
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