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Abstract

A laser scanner is widely used for a device for acquiring point data in reverse engineering. It is more
efficient to generate a surface automatically from the line-typed data than scattered data of points clouds. In
the case of a compound model, it is hard to represent all the scanned data into one surface maintaining its
original line characteristics. In this paper, a method is presented to generate a surface by the segmentation of
measured point data. After forming triangular net, the segmentation is done by the user input such as the angle
between triangles, the number of facets to be considered as small segment, and the angle for combining small
segment. B-spline fitting is implemented to the point data in each segment. The surface generation through
segmentation shows a reliable result when it is applied to the models with curvature deviation regions. An
useful algorithm for surface reconstruction is developed and verified by applying an practical model and
shows a good tools for reverse engineering in design modification.
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(a) Point data

(e) Error on surface without segmentation

(f) Error on surface with segmentation

Fig. 11 Surface generation with segmentation

Table 1 Comparison of segmentation result

No. of

Angle for No. of facets for|  Angle for
No. of facet selecting g;sgg&egltl combining combining aggf gg;%%gﬁgn
segment angle segment segment
5 3048 131
Pawn | 53602 75 1794 >0 15 16
model
1226 97
Face 3884 100 15 55
model 28706 8 3275 50 10 78
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Table 2 Comparison of error
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Segmentation Maximum Average Maximum Average

{+) error {+) error (-) error (-} error
Model in Fig, 11 without segmentation 0.507 0.047 -0.699 -0.047
) with segmentation 0.206 0.026 -0.285 -0.031
Model in Fig, 12 without segmentation 0.308 0.043 -0.339 -0.045
i with segmentation 0.199 0.039 -0.226 -0.034

a {a) Poix;; data

(b) Segmé;;atlon

(¢} Surface without segmentation

(e) Error on surface without segmentation

Fig. 12 Surface generation with segmentation
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