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Shape Segmentation with Graph Clustering
for Shape Refinement Using Non-uniform Similarity Transform

MAKOTO SATOH!

Abstract: This paper presents a shape segmentation method with graph clustering for planar shape re-
finement by using non-uniform similarity transform. In the method, shape segments are generated from
unstructured curve segements, with the clustering of the graph with weighted edges by shape feature to rep-
resent visual naturality. Then the similar shapes with the shape segments are generated by using non-uniform

similarity transform.
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Fig. 1 Each step of shape segmentation. First row: a base
shape is denoted by solid curves. Second row: the sam-
pled points are denoted by open circles. Third row:
the clustered sampling points are denoted by: solid cir-
cles the points included in shape segment 1; crosses the

points included in shape segment 2.
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Fig. 2 Eigenvalues and one eigenvector of the graph Laplacian
used in the segmentation presented in Fig. 1. First row:

the eigenvalues. Second row: the eigenvector.
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Table 1 The parameters used in the segmentation in Fig. 1

Qp Qg Q¢ BP ﬂt ﬁc

0.01 | 0.1 |01 |01 1]01]0.1




ooooboooooo
IPSJ SIG Technical Report

DDDL

03 bDOoboooooooobo
Fig. 3 Effect of the kinds of weights of the graph constructed
from sampling points. First, second, third and fourth
row show the segmentation results using the weights cal-
culated from the positions, the tangents, the curvatures,
and the positions, the tangents and the curvatures of
samplong points, respectively. The clustered sampling
points are denoted by: solid circles the points included
in the shape segment 1; crosses the points included in

shape segment 2.
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Table 2 The parameters used in the segmentation in Fig. 3

Fig. 3 6 | B | B
first row 0.01 | 0.1 | 0.1 | 0.1 1 1
second row | 0.01 | 0.1 | 0.1 1 0.1 1
third row 0.01 0.1 | 0.1 1 1 0.1
fourth row 0.01 0.1 | 0.1 0.1 0.1 | 0.1
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Fig. 4 Effect of the number of sampling points, and the pri-
oritized weights for positions. First, second and third
row show the segmentation results using the weights
calculated from 16, 104 and 104 sampling points, re-
spectively. First and second row: a;, = 0.1. Third row:
ap = 0.01. The clustered sampling points are denoted
by: solid circles the points included in the shape seg-
ment 1; crosses the points included in the shape segment
2.



ooooboooooo
IPSJ SIG Technical Report

03 04000000000000000CDCODOO

Table 3 The parameters used in the segmentation in Fig. 4

Fig. 4 8 | B | B
first row 0.1 0.1 | 0.1 0.1 0.1 0.1
second row 0.1 0.1]01]01]0.1] 0.1
third row 0.01 | 0.1 | 0.1 | 0.1 | 0.1 | 0.1
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Fig. 5 Effect of the number of sampling points, and the priori-
tized weights for curvatures. The prioritized weights for
curvatures become effective with increasing the num-
ber of sampling points The clustered sampling points
are denoted by: solid circles the points included in the
shape segment 1; crosses the points included in the
shape segment 2; one triangle the corresponding value

of the element of the eigenvector is zero.
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Table 4 The parameters used in the segmentation in Fig. 5

Fig. 5 ‘ ap ‘ a ‘ [e 7 ‘ Bp ‘ Bi ‘ Be ‘
first row 0.1 | 0.1 0.1 0.1 0.1 | 0.1
second row | 0.1 | 0.1 | 0.01 | 0.1 | 0.1 | 0.1
third row 0.1 | 0.1 0.1 0.1 | 0.1 | 0.1
fourth row | 0.1 | 0.1 | 0.01 | 0.1 | 0.1 | 0.1
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Fig. 6 Examples of the segmentation of intersecting curves.
The clustered sampling points are denoted by: solid cir-
cles the points included in the shape segment 1; crosses

the points included in the shape segment 2.
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Table 5 The parameters used in the segmentation in Fig. 6
6 | B | Be

first row 0.1 0.1 0.1 0.1 0.1 0.1
second row | 0.1 | 0.1 | 0.1 | 0.1 | 0.1 | 0.1

Fig. 6 ‘ ap ‘ oy ‘ Qe

07 00000O0O0DO0ODODoDOoOoOoooooog

Fig. 7 Examples of the segmentation of self-intersecting curves.
The clustered sampling points are denoted by: solid cir-
cles the points included in the shape segment 1; crosses

the points included in the shape segment 2.
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Table 6 The parameters used in the segmentation in Fig. 7

Fig. 7 ap | ar | ae | Bp | B | Be
second row 0.1 0.1 |01 ] 01| 01] 0.1
fourth row | 0.01 | 0.1 | 0.1 | 0.1 | 0.1 | 0.1
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