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Parameter Adjustment of Similarity Weights for Shape Segmentation
Using Graph Clustering Based on Visual Naturality

MAKOTO SATOH!

Abstract: This paper presents a method to adjust the edge weights of graphs, represent the similarity of
shapes, for a previously proposed shape segmentation method based on the shape features to represent visual
naturality. In the method, the weight parameters are adjusted based on the graph Laplacian eigenvectors.
The shape segments generated using the adjusted parameters are analyzed. The method will be used in
the learning set generation for machine learning, by the generation of the similar shapes from base shapes

constructed from set of unstructured curve segements.
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Table 1 The parameters in previously proposed shape segmen-

tation method

parameters H description
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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 solid blue circles. Third row:
the clustered sampling points are denoted by: open blue
circles the points included in shape segment 1; green

crosses the points included in shape segment 2.

Eigenvalues

2nd. eigenvector

02 CODIIRMTED

50

4th. eigenvector

02 0l10000000000000000000000

Fig. 2 Eigenvalues and eigenvectors of the graph Laplacian

used in the segmentation presented in Fig. 1. The 2nd.

eigenvector has been used for shape clustering.

02 010000000000000000000

Table 2 The parameters used in the segmentation in Fig. 1
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Table 3 The parameters that are given constant values.
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2nd. eigenvector 3rd. eigenvector
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03 4200000000000000000 (yu(p)00OOOO
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Fig. 3 Adjustment of the parameters for the segmentation of
the shape used in subsection 4.2(gy(p) does not be
used.). First row shows the segmentation result: shape
segment 1 (open blue circles); shape segment 2 (green
crosses). Second row shows the 2nd. and 3rd. eigen-

vectors of the graph Laplacian.

2nd. eigenvector 3rd. eigenvector

0.0GT 0.2
|

100

100

-0.1 - 0.2

04 4200000000000000000 (m=1)
Fig. 4 Adjustment of the parameters for the segmentation of
the shape used in subsection 4.2(m = 1). First row
shows the segmentation result: shape segment 1 (open
blue circles); shape segment 2 (green crosses). Second
row shows the 2nd. and 3rd. eigenvectors of the graph

Laplacian.

04 03,40000000000000
Table 4 The adjusted parameters used in the segmentation in
Fig. 3, 4. The parameters are rounded off to three

decimal places.

’ figure H ap ‘ aT ‘ ag ‘
Fig. 3 || 0.141 | 0.234 | 0.338
Fig. 4 || 0.148 | 0.162 | 0.090
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3rd. eigenvector

2nd. eigenvector
0.08 o 02

! 200
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-0.05 -0.2

05 0J00D000D00O0DO0O0O0(DOO0O0DO0O0 255)

Fig. 5 Robustness in terms of sampling size(sampling size 255).

First row shows the segmentation result: shape segment
1 (open blue circles); shape segment 2 (green crosses).
Second row shows the 2nd. and 3rd. eigenvectors of the

graph Laplacian.
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2nd. eigenvector 3rd. eigenvector

0.2

100

-0.2

06 D00D00D0OD0OD0ODODO (DOODODOD 155)
Fig. 6 Robustness in terms of sampling size(sampling size 155).
First row shows the segmentation result: shape segment
1 (open blue circles); shape segment 2 (green crosses).
Second row shows the 2nd. and 3rd. eigenvectors of the

graph Laplacian.

3rd. eigenvector

0.09 ( ) 0.3
Il
70
Q
o 70
0.2 -0.3

07 0O0OOOOOOOOOO
Fig. 7 Segmentation of circular shapes. First row shows the
segmentation result: shape segment 1 (open blue cir-
cles); shape segment 2 (green crosses). Second row
shows the 2nd. and 3rd. eigenvectors of the graph

Laplacian.

05 0OD7000000000000O
Table 5 The adjusted parameters used in the segmentation
in Fig. 7. The parameters are rounded off to three

decimal places.

ap aT ac

0.100 | 0.104 | 0.133
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2nd. eigenvector
0.2 0.4

3rd. eigenvector

&

30

08 000O0O0O0ODODODOODOODOO (DOoDOoD)
Fig. 8 Segmentation of intersecting shapes(straight lines).
First row shows the segmentation result: shape segment
1 (open blue circles); shape segment 2 (green crosses).
Second row shows the 2nd. and 3rd. eigenvectors of the

graph Laplacian.

2nd. eigenvector 3rd. eigenvector

0.1 r— 07r o
|

100

0.2 -0.04 100

09 0D000O000O0O0O00O0O0O0O0O0O (CoooOoo)

Fig. 9 Segmentation of intersecting shapes(a straight line and a
curve). First row shows the segmentation result: shape
segment 1 (open blue circles); shape segment 2 (green
crosses). Second row shows the 2nd. and 3rd. eigen-

vectors of the graph Laplacian.
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2nd. eigenvector 3rd. eigenvector

0.2
CEEED

010 0O000O00O00O00O000000 (Coooo)
Fig. 10 Segmentation of intersecting shapes(a straight line and
a ciecular shape). First row shows the segmentation
result: shape segment 1 (open blue circles); shape seg-
ment 2 (green crosses). Second row shows the 2nd.

and 3rd. eigenvectors of the graph Laplacian.

3rd. eigenvector

2nd. eigenvector

00

011 0D000000000000000(@oooo0)
Fig. 11 Segmentation of intersecting shapes(curves). First row
shows the segmentation result: shape segment 1 (open
blue circles); shape segment 2 (green crosses). Second
row shows the 2nd. and 3rd. eigenvectors of the graph

Laplacian.
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06 08910,110000000000000
Table 6 The adjusted parameters used in the segmentation in
Fig. 8, 9. 10. 11. The parameters are rounded off to

three decimal places.

figure H ap ‘ ar ‘ ag ‘

Fig. 8 | 0.100 | 0.288 | 0.001

Fig. 9 || 0.001 | 0.262 | 0.254

Fig. 10 | 0.207 | 0.100 | 0.276

Fig. 11 | 0.061 | 0.100 | 0.001
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