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Abstract

In conventional cartoon production, users conduct the procedures of
inbetweening and coloring to generate inbetween frames and fill colors in them based
on the given key frames. These procedures are the most tedious and time consuming
parts for an industrial production due to the huge numbers of inbetween frames are
required to create smooth motions. With the rapid development of computer
animation technology over recent years, a series of processes of 2D animation has
been completed by computer-aided. However, several difficulties make the
computer-assisted animation mainly refers to the post-production stage. One
prerequisite to achieve high quality auto-inbetweening and auto-coloring is to
construct accurate correspondences between key frame characters, with which the
matching relationship of the characters between two key frames can only be
established by animators and the low production efficiency by manually establishing
relationship. Another complication is that the mismatching or matching at low
accuracy may result in invalid automatically retrieve and reuse. To establish the
relationship of the characters between two key frames has a great far-reaching
theoretical significance and practical application value for traditional animation
process and the animation industry.

Our work focuses on developing and applying methods for establishing the
correspondence of characters between two key frames. The realization of the
automatic matching technology can reduces the workload on the animator and
accelerating the development of animation industry. In summary, the main
contributions of this dissertation are as follows:

First, a novel shape descriptor (oriented shape context) is proposed for the
specific of cartoon matching. It performs scale and rotation invariance in cartoon
characters with complicated hierarchical structures and open curves.

Second, a novel framework of animation character correspondence construction

is proposed. Correspondence construction is formulated as a label assignment



problem through the maximum a posteriori (MAP) estimation, in which the graph cuts
method is adopted to obtain the many-to-many results. The proposed method is
effective for constructing correspondences of complicated animation characters.

Third, a novel matching-based approach to automating the entire coloring process
for 2D animation is proposed. The approach can construct feature-based region
matching, and each region in subsequent frames is matched with regions in the
previous frames and colored. It can reduce the workload of animators and reduce
production costs.

Fourth, a novel matching-based approach to automating the inbetweening process
in 2D animation production. Based on the feature-based stroke matching between
each stroke of both key frames is built, interpolation process is applied to each pair of
strokes. Our approach can reduce animators’ interaction, and could be more intelligent
and capable of better inbetweening.

Fifth, a novel matching-based approach to reusing animation from the characters
in key frames is proposed. The approach can extract the implied motion information
in character correspondence, and transform the target character. Experiments are
conducted on datasets from the real-world animation production, where characters are
usually different visual styles. The generated new animations have the same motion
styles to the reused animations but have different visual styles.

The animation character automatic matching is the foundation for the research in
this dissertation. This research examines several key problems in shape matching, and
achieves some successes confirmed by extensive experimentation. Animation theory
and its applications can benefit from the theory, implementation technique, and

algorithms proposed in this dissertation.
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