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Abstract

Reverse engineering design and rapid prototyping technology are widely used in today’s product
development and shape design. For higher dimensional accuracy in model construction, the point data
must be scanned in a large amount for the reverse engineering process. This will cause the standard
imported STL file to the rapid prototyping machine relatively large and complicated. This paper
presents how to simplify the STL mesh in the reverse engineering and rapid prototyping process. First,
the whole STL triangles are searched for finding all the reference triangular meshes and surrounding
meshes in advanced. Secondly, either by percentage amount method or by deviation value method as
the weighting factor can be set for reducing the surrounding meshes. After reducing the STL mesh file,
some redundant mesh can be deleted and a smoother shape can be achieved. The main profits for this
research are reducing the time for rapid prototyping machine forming and the time for STL file
transferring for web design and manufacturing.

By using the self developed STL triangular mesh reduction program in Visual Basic, STL file
can be reduced according to the desired ratio. Two examples are introduced to examine the process of
STL file reduction for the reverse engineering and rapid prototyping process. A good result can be
reached after the mesh reduction. The results can be used both in industry and research field for

reverse engineering and rapid prototyping.

Keywords: Reverse Engineering, Rapid Prototyping, Stereo Lithography File (STL) Triangular Mesh
Reduction, Weighting Factor Algorithm.
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