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Segmentation of a 3D Object by Generating
a Constituent Structure Model
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NOBORU BABAGUCHIt and TADAHIRO KITAHASHIY

In this paper, we propose a method of segmenting 3D objects into parts considering the
structure of the objects in a class. The constituent structure model for segmentation of a
3D object is generated from the objects in the class. First, each object is segmented into
parts, which are represented with superquadrics, based on the surface curvature. Next, the
structures of all objects are expressed in the form of 3D graph based on the configuration of
the parts. From these structures, the typical structure of the class is extracted. By obtaining
the shape information of the parts, we generate a constituent structure model. This model
enables us to segment all objects in the class into parts with a common structure. Finally, we

present experimental results of our method
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based on a set of actual objects.
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Fig.1 Procedures of the proposed method.
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Fig.3 Constituent structure graph.
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Fig.4 Initial results of segmenting the bottles.
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Table 3 Parameters of the model of the bottle (1).
FH S
va/up | 15.653 | 45.853
vp/va | 0.081 0.002

F4 BBOBIMEETT VORI 21— (2)
Table 4 Parameters of the model of the bottle (2).
e A e B
Py 3 e L
b1/b2 0.730 0.036 1.033 0.029
ba /b3 0.483 0.032 0.875 0.066
bs/by | 3.234 | 0.881 | 1.238 | 0.019
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Fig.7 Final results of segmenting the bottles.

DFEROFER T IZRT. K728V, EoBKE
B LSRR & SR & LA ORERTK
EdErERL, TOBRKIDMERETVERAVTSE
L7REREZRT. CORBR, TRTOYEEL “Fyv
T L SRR D 2RISR TE . Lo T, AF
ETHELNIF vy ST EARROWMERET ViZS
HTL0DRMEL LTRYETHS LELEINSD,
5.2 EREMRETIER

CEIR IO LCHERICHBSE L, B REHK
THEBL7. E8 BAS LI BIRDEHE L ZOHHAS
HEROPTH D, “OE” & “HI R OBRESIZ
MBI OB U7-8Rk8 L LTBE LN, 08D
FERL LCHE L. “O8” O EMmAE L
Wz, i sEEhi, K8 oWkizowT AIC

June 1998

Ba%s Mk Bake Bake Bk
(a) (b) (c) (d) (e)

8 EIROWYISEKEE
Fig.8 Initial results of segmenting the light bulbs.
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Fig.10 The typical structure of the light bulb.
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£5 BROBIBRET VDT A5 (1)
Table 5 Parameters of the model of the light bulb (1).
FH S
ve/vp | 0.106 | 0.010
vp/va | 18.77 | 172.9

®6 BROWIMEET VDNT A= (2)
Table 6 Parameters of the model of the light bulb (2).

e A i B
F¥y S RE:] Poxid
b1/bs | 1.008 | 0.003 | 0.998 | 0.001
ba/bs | 0.898 | 0.132 | 0.798 | 0.101
ba/by | 1.305 | 0.285 | 1.445 | 0.261
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Fig.11 Final results of segmenting the light bulbs.
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Fig.12 Improper expression of the constituent structure.
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