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Since product design is frequently changed in the early stage of design, the creation of its rough
models is useful for communication among the design team. In this paper, we propose modeling
operations based on a volume-based cut-and-paste method for generating rough 3D models. Cut-and-
paste editing extracts a characteristic feature from a source model and copies it to a target model. To
realize such a cut-and-paste technique, this paper introduces a new method that consists of mesh
segmentation and surface/volume fitting. In our method, a feature region and its surrounding area
are separated from the user-specified area, and they are used for generating a parametric volume
that involves the feature region. In feature pasting, parametric volumes are deformed and pasted to
the target model, and then, features inside the volume are adaptively deformed and pasted to the
target. The experimental result shows our operations can effectively generate new models by removing,
pasting, and deforming partial shapes in existing models.
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Fig.1. A process of modeling operations.
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Fig.2. Mesh Segmentation.
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(a) An area specified by a user.  (b) The extracted region.
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(c) Examples of segmentation.

Fig.4. Segmented models.
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(b) The Deformed Model.
Fig.6. Deformation of the extracted region.
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The Original Model

Fig.7. Pasting of a region with disconnected boundaries.
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(a) Cut Operation
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(b) Paste operation

Fig.5. Cut-operation and paste-operation.
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