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Moment Information and Surface Distance)
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Abstract Multi-modality image registration is a widely used image processing technique to obtain
composite information from two different kinds of image sources. This study proposes an image
registration method based on moment information and surface distance, which improves the previous
surface—-based registration method. The proposed method ensures stable registration results with low
registration error without being subject to the initial position and direction of the object. In the
preprocessing step, the surface points of the object are extracted, and then moment information is
computed based on the surface points. Moment information is matched prior to fine registration based
on the surface distance, in order to ensure stable registration results even when the initial positions
and directions of the objects are very different. Moreover, surface corner sampling algorithm has been
used in extracting representative surface points of the image to overcome the limits of the existed
random sampling or systematic sampling methods. The proposed method has been applied to brain
MRI(Magnetic Resonance Imaging) and PET(Positron Emission Tomography), and its accuracy and
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stability were verified through registration error ratio and visual inspection of the 2D/3D registration

result images.
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extraction, optimization
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// Distance Map 27|35
for {z = 1; z < ImageDepth; z++) {
for (y = 1; y < ImageHeight; y++) {
for {x = 1; x < ImageWidth; x++} {
if ( SurfaceVolumel{z]{yl[x] is contour)
(+DistanceMapD(zl[y)[x] = 0;
else
(*DistanceMap)[zllyllx] = MAXVALUE:
} /* end of x for »/
} /= end of y for */
} /* end of z for */
// phase 1
for (z = 1; z < ImageDepth: z++) {
for {(y = 1, y < ImageHeight; y++) {
for (x = 1; x < ImageWidth; x++) {
min = (*DistanceMap){zlyl[x];
14_distance_values_of_neighbors = MaskingUsingForwardMask( (*DistanceMapx,)zllyl[x] )
min = Min{min, 14_distance_values_of_neighbors).
(«DistanceMap)[zlly1[x] = min;
} 1}
// phase 2
for (z = ImageDepth; z > 0; 2--) {
for (y = ImageHeight; y > 0; y—-) {
for (x = ImageWidih; x > 0; x--) {
min = (*DistanceMap)zl{y1{x];
14_distance_values_of_neighbors = MaskingUsingBackwardMask( (*DistanceMapx,)(zly1[x] );
min = Min{min, 14_distance_values_of neighbors);
(*DistanceMap){zHyl[x] = min;
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