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Solid Generation from Orthographic Views Based on
Non-Manifold Models and ATMS

Hirosur Masupa, Masayukr Numao! and SuuicHr Samizut

In this paper, we propose a new method to construct 3D solid models from 2D ortho-
graphic projections. We use cell decomposition models as an intermediate representation
between the projections and solid models, and divide the whole process into two distin-
guished part : geometric modeling and symbolic searching. A cell is defined as a 3D
closed space bounded by surfaces that are constructed from projections. Since any combina-
tion of cells becomes solids, the search process can simply focus on detecting appropriate
combinations of the cells. We applied non-manifold modeling technology to represent
cell models, and realize an efficient operation for generating boundary represention of
candidates without Boolean operations. Then, the assumption-based truth maintenance
system (ATMS) is applied to detect the appropriate combinations. ATMS described the
problem declaratively and enables a user to define additional heuristics easily. We have
developed a 2 D-3 D construction system by implementing these technologies, and evaluated
it by the actual drawing data. The input is three orthographic projections which consist
of lines and circular curves. The system constructs all possible solid models that consist
of planar faces and analytic surfaces. We showed the performance of the system by com-
paring the calculation time of several examples.
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