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Radius Measurement of Fillet Regions of Polygonal Models by
using Optimum Orthogonal Planes

Han, Y-H.*

ABSTRACT

This paper presents a novel methiod for radivs measureiment of fillet regions of polygonal madels by
using optimum orthogonal planes. The objective function for finding an optimumn orthogonal plane is
designed based on the orthogonality betwcen the normal vectors of the faces in a fillet region and the
plane that is to be found. Disect search methods are employed to solve the defined optimization prob-
lem since no explicit derivatives of the object function can be calculated. Once an optimum vrthogonal
plane is obtained, the intersection berween the orthogonal plane and the faces of interest is calculated,
and necessary point data in the fillet region for measoring radii are extracted by some manipulation.
Then, the radius of the [illet region in question is mecasured by least squares fitting of a circle 10 the
extracted point data. The proposed radivs measuring method couid climinate the burden of defining 2
plane for radius measurement, and automatically find & necessary optimum orthogonal ptane. It has an
advantage in that it can measure fillet radii without prior complicated segmentation of fillet regions and
explicit information of neighboring surfaces. The proposed method is demonswrated trough some mea-

surement examples.

Key words : Radius measurement, Optimum orthogonal planes, Fillet radii. Reverse engineertng
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Fig. 3. Orthogonal planes of fillet regions.
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Fig. 4. Initial orthogonal plane of a fillet region.
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Table 1. Angle errors of planc normals (Degree)

Table 3. Radius measurements for real scan data

Fig. 9. Side view for radius measurement.
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