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Optimization registration of point cloud model of skull
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Abstract: As the three dimensional point cloud model for skull is complex and there is little difference
in skulls of different people, it has high requirement for the registration accuracy. In order to improve
the registration accuracy and the convergence rate of point cloud model for skull, a kind of registration
method of coarse regulation first and fine regulation second was proposed. Firstly, the point cloud
model for skull should be subject to de-noising, simplification, normalization and other pretreatments;
Then, based on regional partition, regional regulation, solving combination coefficient, solving rigid
body transformation and other steps, coarse regulation for skull in regional level was realized;

Finally, through introducing dynamic iteration coefficient algorithm, the iterative closest point based
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on the constraint of rotation angle was promoted; and improved ICP algorithm was used to realize the

fine regulation for skull in order to achieve the purpose of accurate registration. The experimental

result shows that comparing with ICP algorithm, the registration accuracy and the convergence rate of

the improved ICP algorithm are separately improved about 30% and 50%. therefore. the kind of

registration method of point cloud model for skull of coarse regulation first and fine regulation second

is an effective skull regulation algorithm with high accuracy and fast speed.

Key words: skull registration; coarse registration; iterative closest point; rotation angle constraint;

active iterative coefficient
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Fig. 1 Comparison of skull point cloud model before
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and after pretreatment
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Fig. 6 Registration results of improved ICP
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