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Model Centered Framework
for Three Dimensional Human Body Modeling

MICHIHIKO MINOHT

For the 3D reconstruction problem in Computer Vision (CV) field, we propose model cen-
tered framework (MCF), in which a 3D shape model is processed referring to 2D images
and/or 2.5 dimensional measured data of the corresponding object. The advantages of MCF
are shown by processing a 3D human shape model. The 3D human shape model becomes
important when the products that are attached to human body are designed. Since the equip-
ments for measuring human body shape are too large, to measure an individual human shape
by using them cannot be wide spread. Instead, other ideas to measure the individual human
shape are desired. In this paper, we discuss our research on how to estimate the individual

human shape and pose under the MCF.
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Fig.1 Model Centered Framework.
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Fig.2 Segmentation model of human.
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Fig.3 Schema of estimating human body model from

silhouette images.
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Fig.4 Definition of errors between two human body
models.
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Table 1 Difference between the human body models.
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Fig.5 Silhouette image of model B.
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Fig.6 Original human Fig.7 Result of the pro-
body model A. cessing (A—B).
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Table 2 Errors between the original models and the
estimated models (with two silhouette images).

oo oo 0000 (mm) 200000
ooo | ooo (mm?)
oo 10 20 10 20
A B 7.999 | 5.151 | 118.85 | 49.393
C B 10.169 | 5.976 | 185.72 | 65.460
B A 9.580 | 3.906 | 165.41 | 28.074
C A 10.856 | 4.239 | 199.64 | 30.826
A C 10.355 | 4.906 | 186.10 | 42.453
B C 9.837 | 5.746 | 171.51 | 57.241
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Fig.8 Estimation of human body model from partial

measured data.
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Fig.9 Standard human body model and its segmentation.
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Table 3 Measuring parts of human shape and their
relation to segmented human body parts.
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Fig. 10 Distribution of human shapes in an eigenspace.
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Fig.11 Estimation of individual human body shape from
partial measured data.
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Fig.12 Errors of estimated human shape vs. the amount

of partial measured data.
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Fig.15 Experimental results (Estimated pose is correct).
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Fig. 16 Experimental results (Estimated pose is not

correct due to occlusion).
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Fig.17 Experimental results (Estimated pose is not
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Fig. 18 An example of pose estimation from a real image.
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Table 4 Results of pose estimation.
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