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3D Human Shape Estimation from a Silhouette Image
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Abstract

In this paper, we present a method for estimating full 3D shapes from given 2D silhouette images of human bodies. Because the
silhouette only consists of the partial information on the true shape, it is an ill-posed problem. To address the problem, we use the
statistical human shape space obtained from the existing large 3D human shape database. The method consists of three steps. First,
we extract the boundary pixels and their appropriate normal vectors from the input silhouette images. Then, we initialize the
correspondences of each pixel to the vertex of the statistically-deformable 3D human model. Finally, we numerically optimize the
parameters of the statistical model to fit best to the given silhouettes. The viability and the robustness of the method is demonstrated
with various experiments.
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Figure 9. Experimental results for multiple input images for the input
image shown in Figure 7: (a) the front view (a) and the side view (b) of

the resulting model (c).
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Figure 11. Fitting result for the reference 3D model from Figure 10.
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Figure 13. Relation between fitting error and the PCA components.
The x-axis represents the error in mm and the y-axis is the percentage
of the vertices with that error. Each colored curve represents the
different numbers of PCA components use. As expected, the more

components used result in the smaller error.

Table 2. Runtime according to the PCA dimension

PCA A% S ATHE)

5 1.225

10 1.406

20 3.766

30 4.844

50 5.797

100 7.703
6.3 553} 2] ZT=7}145° o] AP el gt A3}
2 AT A= ARS S o] o] A0 Bdlo] & JEFS vk
=t} 2o Al 932 = 72 © = MPII Human Spaces H|
eIl A ZAI e B el 2t o] AT 2E F 5k 9 ool
Elo|tt. o] 54 Fof Ztr oA Mo FpF A4 olel= 57
BF A ofof] A G-o] QFE 5= QlTh o] & &l sHr] A5 17 14(a)
o} 2ol o e & 2F Y T-2 20| 71A HE g 4 g olm|
A& ¥YS 4F 191400 22 2HE 4= 5+ AUtk 2
E2HoT o] ATV EFCZRE I A HAA AP AT
olof th3k3xHd B2 o Hohar & o =l o]+= PCAZ} 2
I Y= APz AZRE v ZHh S o7 IS o
E4 v A Hyoltk

(@ (b) ©

Figure 14. Input testing silhouette image with larger arm angle and its

result: (a) input silhouette image: (b) and (c) erroneous fitting result.
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