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Embedding visual cognition in 3D reconstruction

From multi-view engineering drawings
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2. Algorithm framework for 3D reconstruction

2.1. Algorithmic description of human engineer’s approach

Human engineers usually adopt a ‘divide and conquer’
strategy to do the interpretation of engineering drawings
[15]. This tactic in three-view reconstruction could be
summarized as three major steps [16,17]: ‘partitioning the
object space’; ‘extracting the sub-projections’; and ‘figuring-
out the solid shape’. In the first step, an engineer decom-
poses the 3D object space (Fig. 1b) in his or her mind based

on experience, preference, and background knowledge, and
‘mark’ their division in multi-view projections using 2D
rectangles. That is, the 3D object space is at first divided
into a set of ‘cell’-boxes that are described by its three-view
2D rectangles (a regular decomposition sample is shown
in Fig. 2b). Then, ‘extracting the sub-projections’ will
try to isolate the sub-projection views in related 2D rec-
tangles, purge unrelated drawings, check the consistency,
resolve their conflicts, and accordingly get cell-box’s sub-
projections in each view. In each cell-box, ‘figuring-out the
solid shape’ is to recover 3D geometry and topology from
the sub-projection drawings included in the corresponding
rectangles, and create its 3D model inside the cell-box. If it
is still too complicated to be understood, it could be divided
recursively into sub-cell-boxes. Finally, all these 3D models
will be combined together into the resulting solid.
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