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Segmentation of Measured Point Data for Reverse Engineering

Min-yang Yang* and Eung-ki Lee**

ABSTRACT

In reverse engineering, when a shape containing multi-patched surfaces is digitized, the boundaries of
these surfaccs should be detecied. The objective of this paper is to introduce a computationally efficient
segmentation technique for extracting edges, and partitioning the 3D measuring point data based on the
location of the boundaries. The procedure begins with the identification of the edge points. An automatic
edge-based approach is developed on the basis of local geometry. A parametric quadric surface
approximation method is uscd to estimate the local surface curvature properties. The least-square
approximation scheme minimizes the sum of the squares of the actual Euclidean distance between the
neighborhood data points and the parametric quadric surface. The surface curvatures and the principal
directions are computed from the locally approximated surfaces. Edge points are identified as the
curvature extremes, and zero-crossings, which are found from the estimated surface curvatures. After
edge points are identified, edge-neighborhood chain-coding algorithm is used for forming boundary
curves. The original point set is then broken down into subsets, which meet along the boundaries, by
scan line algorithm. All point data are applied 1o each boundary loops to partition the points to different
regions. Experimental results are presented to verify the developed methods.
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(a) Step edge

{b) Crease edge
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(c) Edge formed by a concave surface and a flat surface

(d) Edge formed by a concave and convex surface

Fig. 1. Behavior of surface curvature.

T+ JLS A (A ol YUY, o} AEE 4
()3 o] H2g 3 Ut

7=(Z., T, Z,)

Zs=| ", 2=, 2= O (6)

-W‘;-
T
— ‘ﬁ(! (7)

Wy
E=Z-MQ (8)

HY ol7) @) Q=Q+Vs} ol MART, &
2} WEl:= E=EMVe] gt M'E=00|2}3 743}
W, o3k Melt w83 o] AAHG

l6f - 5
=E'E-VIM"E-ETMV+V"M"MV

=E"E+V"M'™MV

=E"E+(MV)'MV )

A ©1lM VzoolztE E=EQ RE 75 3}
o |6l sIEf olet. 2. B2 314 9xjolm, A%
B Qt 042 HaNshe Tuie] A%} Dok 4
(10)3} 7o) A4 ME] QS A% & 5 e}

M™Q=M"Z
Q=(M™)'M"Z (10)

el = 4 112t 2o 293 et 249 o0
T F82| Buclidean A} A)F-2] Folth(Fig. 2(a)
Darboux Z&#l| & {4 e wska} 2 ayg) whgke
29 235 4 E 3= FH|KFig. 2(b)) Fig.
3 499 A Fue) 23w AP FHS TR
o2 PAgk oot}

FFCAD,/CAMS] =52 A4y A3 2 19909 0



Py measured point P,

[ :
corresponding point
Euclidean distance

I a locally approximated surface
X

{a)Distances in the developed surface approximation
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{b) Distances in the Darboux frame approximation

Fig. 2. Distanccs between measuring points and an approx-
imated surface.
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Fig. 3. Locally approximated paramctric quadric surface
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Crease ed
Step edge &

Edge between surfaces

Edge between a flat face and a surface

Fig. 4. Sampled object.
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Fig. 8. Closed boundaries.
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