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Modeling Method of Metaball Human Body based
on Range Data of Various Body Sizes

Ryouji Matsuda, and Tomoyuki Nishita
Faculty of Engineering, Fukuyama University, Fukuyama, Hiroshima, 729-0251 Japan

Abstract : We propose a modeling method of a human body for dress simulation using computer graphics.
The body is modeled by primitives called metaballs which are useful for representing smooth surfaces. The
method proposed here has two phases: In the first phase, we generate a human body model by adjusting the
input of the metaballs by hand based on measured data obtained by the range data. In the second phase, the
standard human model is deformed to other size bodies based on the range data. That is, once a standard human
model is generated, various body types can be easily obtained. In the previous work,approximation precision
was not enough sufficient. Our method can generate a human body with a small degree of error by using the
following procedures: 1) metaballs are roughly set on the cross sections obtained by data sliced from the range
data; these cross sections are selected so that they include special features such as nipple and waist point, 2)
the metaballs on each slice are optimized by using the Steep Decent Method, 3) After combining these metaballs
on slices, total metaballs are optimized using the Steep Decent Method again. In order to demonstrate the
effectiveness of the proposed method, we show two examples of metaball human bodies based on the range
data; a standard body model and a fat body model are deformed from it.
(Received 5 January, 1998 ; Accepted 1 April, 1998)
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Fig. 1 Cross sections including metaballs and special
features such as nipple, waist point, etc.
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(O Metaball

----- Cross section

Fig. 2 Combination of metahalls on cross sections.
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Fig. 3 Fusion of metaballs.
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Fig. 4 Distribution function of metaball.
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Fig. 5 Relation between contour points (sampling
points) and surface of metaballs.
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Fig. 6 Sampling points and metaballs on cross
section including acromion: (a) initial shape of
metaballs, (b) approximated metaballs to
sampling points
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Fig. 7 Example of contour line which is larger than
surface of metaballs: (a) initial shape of
metaballs, (b) approximation of metaballs
when densities of sampling points are 0.

Fig. 8 Magnification of metaballs: (a) result that
metaballs shown in Fig.7 are magnified, (b)
approximated metaballs to sampling points
after metaballs were magnified.
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(b)

Fig. 9 Example of contour line which is narrower
than surface of metaballs: (a) initial shape of
metaballs, (b) approximation of metaballs to
sampling points on small cross section.
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Fig.10 Example of some sampling points whose
densities are 0 on cross section: (a) initial shape
of metaballs, (b) approximated metaballs to
some sampling points whose densities are () on
cross section.
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Fig.11 A few metaballs whose densities are negative.
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Fig.12 Example of Gap between cross sections of two

different body sizes: (a) initial shape of
metaballs, (b) correction of gap between cross
sections of two different sizes, (c) approxi-
mation of metaballs to sampling points
of different size.
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Fig.13 Standard 3D human body model of trunk.
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Fig.14 Human body model composed of
triangular patches.

Table 1 Error represented by distance between surface of body model and sampling points on every major cross section.

Error (distance) before approximation Error (distance) after approximation
Mean (mm) S.D. Max (mm) Mean (mm) Sih! Max (mm)

Cervicale 2.66 2.2 7.07 1 57 15518 5.24
Acomion 4.:55 4.03 16.2 15528 0.94 4.5
Nipple 287 202 10.5 0.98 0.88 4.66
Waist 21699 2.11 8.91 0.56 0.41 157
[liospinale 4.15 3.68 14.8 1364 0.88 365
hip 3.24 3eod 14.9 0.79 0.61 2.49
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Fig.15 Fat body model deformed from standard
human body model.

Table 2 Error represented by distance between
surface of fat body model and sampling
points on every major cross section.

Error (distance) after deformation
Mean (mm) S.D. Max (mm)

Cervicale 1.88 1.38 5.94
Acomion 2.03 2.04 8.27
Nipple 2.97 2.9 9.21
Waist 0.71 0152 1.9

Iliospinale 1.28 1.07 4.04
hip 1.93 1.4 6.33
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