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Abstract In today’s society people’s demand for entertainment and creativity has led to the
development of network and digital media technology, and this development has also brought
great changes to people’s lives. Three-dimensional animation technology is one of these technologies.
In order to enable the computer to generate realistic scenes and pictures through calculation,
excellent modeling technology is necessary, and the skeleton extraction is one of the core technologies.
However, the existing skeleton extraction technology is mostly artificial extraction, which
consumes a lot of time and effort. Therefore, the automatic skeleton extraction technology is a
research hotspot of digital media technology research at present and this paper deal with this
problem. In this paper, we first use the method similar to Reeb graph algorithm, and it select the
horizontal height function as the processing function to complete the segmentation of model
parts. The height function is used to crosscutting the model to calculate the level set of the model. It
then filters the level set. The cross section area and similar roundness are used as screening criteria.
The area and similar roundness of the cross-section at different heights are calculated, and obtain
the level set with high reliability after threshold selection. The topology of the model can be
analyzed based on the filtered level set. Taking the height of the level set as the order, the critical
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point is obtained where the topological structure of the cross section changes, and the model is
decomposed into five parts:trunk, arms and feet. The second step is to design an algorithm based
on the Dijsktra algorithm to calculate and obtain the curve skeletons of the model. Because the
geodesic distance function is used as Morse function to select a single starting point to obtain the
level set, the result depends on the selection of starting point and the symmetry of the model. In
order to improve the accuracy of the extraction results of curve skeletal structure, the geodesic
distance function is used to deal with each part of the model separately, and all the parts are
combined to form the whole curve skeletal structure of the model. Finally, we down-sample the
curve skeletons of the obtained model to get the joint skeleton of the model. The joints of the
model are classified as the key joint and the non-critical joint through the connectivity of skeleton
points. For the key nodes, by analyzing the characteristics of the standard skeletal structure, the
points at the appropriate height in the curved skeleton of each part are selected as the key nodes.
Non-critical joints are respectively extracted through the structural features such as the circumference
of the cross-section or the proportion features after the normalization of skeleton length, so as to
obtain the high accuracy and robustness joints. During this process, more refined work has been
done on the down-sampling step, and the robustness of the model skeleton is verified by detecting

whether the skeleton line generated by the model is protruding out of the model, and the less
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robust skeletal lines will be modified.
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parts. And each part is combined to form the curve skeleton
structure of the whole model. Finally, the curve skeletons
are processing by down-sampling to get the joints of the model.
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One of main tasks of the abovementioned project is to
provide related skeleton services for 3D character modeling.
Based on the existing skeleton extraction algorithm, this paper
proposes a skeleton extraction algorithm for the cartoon
character model, which is similar to the human form but with
a large difference in detail. Since the model is divided into
five parts based on spatial segmentation, the symmetry of the
model is maintained effectively, and the accuracy of extracting
results is improved. The accuracy of the joints of the whole
model obtained by this algorithm is better than that of

traditional algorithm.





