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Abstract: In order to solve the problem that the 3D mesh of complex mechanical configuration is
difficult to reconstruct the CSG (Constructive Solid Geometry) model automatically, a semi-automatic
interactive method for reverse CSG modeling of CAD (Computer Aided Design) mesh model is pro-
posed. The naming rules of Boolean operation model are established. Firstly, a semi-automatic seg-
mentation method with moderate user interaction is used to segment the mesh model. In this process,
the segmented model is exported and named according to the Boolean tree structure, and a batch of
mesh files with primitive characteristics are obtained. Then, the primitive fitting function is improved
to automatically fit the batch mesh files according to the naming relationship, and the intermediate
text file for CSG generation is obtained. Finally, the primitive fitting and Boolean operation model
with the intermediate text as the input is constructed based on OCC (Open CASCADE), and the
automatic generation of CSG model is realized. The CSG re-construction is carried out on the complex
mesh model of Tiangong-type spacecraft, and most of the details of the model are obtained, which has
highly consistent surface characteristics with the original model. The method is applied to the pierced
pattern model which is difficult to construct by automatic method, and the corresponding solid model
is successfully obtained.

Keywords: mesh segmentation; constructing CSG; naming rules; primitive fitting; boolean oper-
ation
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