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Abstract

Reverse engineering has been widely used for the shape reconstruction of an object without CAD
data and the measurement of clay or wood models for the development of new products. To generate
a surface from measured points by a laser scanner, typical steps include the scanning of a clay or
wood model and the generation of manufacturing data like STL file. A laser scanner has a great
potential to get geometrical data of a model for its fast measuring speed and higher precision. The data
from a laser scanner are composed of many line stripes of points. A new approach to remove point
data with Delaunay triangulation is introduced to deal with problems during reverse engineering process.
The selection of group of triangles to be triangulated based on the angle between triangles is used for
robust and reliable implementation of Delaunay triangulation as preliminary steps. Developed software
enables the user to specify the criteria for the selection of group of triangles either by the angle
between triangles or the percentage of triangles reduced. The time and error for handling point data
during modelling process can be reduced and thus RP models with accuracy will be helpful to

automated process.
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Table 1 Comparison of Delaunay triangulation result

No. of . Elasped
No. of | Selected | iteration . Maximum | Average | Minimum | Average .

Remained time
triangles angle number . (+) error | (+) error (-) error | () error

triangles (seconds)

foot model 5 18 20860 0.271 0.011 -0.056 -0.007 62

100 x 280( 41173 10 23 7174 0.739 0.110 -0.162 -0.014 48
mm) 15 26 4824 1.397 0.275 -0.319 -0.036 41
face 5 10 24874 0.249 0.003 -0.280 -0.006 38
model

28706 10 15 13046 1.230 0.052 -1.457 -0.098 30
150 % 240
15 20 8140 1.832 0.170 -1.281 -0.177 23

(mm)
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