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1. Quantitative Comparisons of Dense Reconstruction

We design a user study to assess the quality of point clouds us-
ing 5 different multi-view stereo algorithms. First, we divide 30
reconstructed point clouds, which are from 5 subjects and 6 fixed
parts, into two groups including 16 and 14 point clouds that are
seriously and weakly impacted by body hair. Then, 24 volunteers,
with ages ranging from 22 to 33 years old (the mean is 25) and
sufficient relevant knowledge of computer graphics and computer
vision, are recruited to score the point clouds by their qualities (de-
creasing from 5 to 1). An example of human body shape, which
is acquired by a high-end active-vision system and included in the
FAUST dataset [BRLB14], and the source images are offered for
quality reference. The instruction and question are shown as fol-
lows:

1. “These point clouds were reconstructed using 5 different al-
gorithms from the source images.”

2. “According to the given high-quality point cloud example,
the source images, and your understanding of high quality, please
firstly sort these point clouds by their qualities and then score them
from 5 to 1 in order. (The higher, the better.)”

The example is randomly picked from the dataset and shown in
Figure 1.

Figure 1: The example of scanned human body shape point cloud
from FAUST dataset [BRLB14].

The mean score (M) and standard deviation (Std) of each part are

given in Table 1. We denote the 6 parts including the back, breast,
abdomen, arm, thigh, and calf as Ba, Br, Ab, Ar, Th, and Ca, re-
spectively. The number followed by the abbreviation of the 6 parts
is the number of the subject. The 5 different algorithms include
OpenMVS [cdc], COLMAP [SZFP16], our method without the lo-
cal smoothness constraint (w/o SC), our method without the hier-
archical framework (w/o HF), and our method. It can be found that
our method performs best in almost all parts of the reconstructed
point clouds.

Table 1: Quantitative point cloud comparisons using different MVS
methods.

Parts
OpenMVS COLMAP w/o SC w/o HF Ours
M Std M Std M Std M Std M Std

SIR

Br1 2.79 1.04 1.25 0.52 3.88 0.73 2.25 0.52 4.63 0.90
Ab1 3.04 1.17 1.29 0.73 3.54 0.87 2.46 0.71 4.58 0.81
Ar1 1.21 0.50 1.88 0.67 3.58 0.64 3.13 0.78 4.92 0.40
Th1 3.33 0.75 1.00 0.00 3.46 0.58 2.09 0.28 4.92 0.40
Ca1 3.83 1.03 1.04 0.20 3.63 0.48 2.04 0.20 4.5 0.76
Ab3 2.50 1.00 1.33 0.62 2.88 0.97 3.42 0.86 4.71 0.89
Ar3 1.00 0.00 2.25 0.60 2.96 0.61 3.92 0.86 4.67 0.55
Th3 2.04 1.06 1.96 0.89 3.88 0.44 2.00 0.76 4.88 0.44
Ca3 2.92 0.95 1.13 0.33 3.46 0.58 2.25 0.78 4.92 0.40
Th4 2.92 1.11 1.63 0.81 3.50 0.58 2.04 0.84 4.79 0.82
Ca4 4.42 0.64 1.88 0.73 1.42 0.70 2.71 0.61 4.33 0.62
Ba5 1.00 0.00 2.08 0.40 4.08 0.64 2.96 0.45 4.63 0.63
Br5 1.00 0.00 2.38 0.63 4.00 0.29 2.92 0.64 4.79 0.64
Ab5 1.00 0.00 2.17 0.37 4.04 0.79 3.00 0.58 4.54 0.87
Th5 1.29 0.68 1.92 0.64 3.67 0.80 3.00 0.50 4.92 0.28
Ca5 1.50 0.91 1.63 0.48 3.83 0.37 2.96 0.45 4.92 0.28
Avr 2.24 1.36 1.67 0.73 3.49 0.91 2.70 0.84 4.73 0.67

WIR

Ba1 1.25 0.52 2.17 0.94 3.75 0.83 3.21 0.82 4.75 0.52
Ba2 1.88 1.40 4.13 0.53 2.21 0.76 3.13 0.88 4.38 1.18
Br2 2.42 1.04 3.33 1.43 2.63 1.35 2.79 1.04 4.38 0.99
Ab2 1.46 0.82 2.83 1.21 3.54 1.32 3.54 1.00 3.79 1.08
Ar2 1.08 0.40 2.83 0.55 2.42 0.64 4.00 0.29 4.96 0.20
Th2 1.88 1.30 1.96 0.68 3.83 0.90 2.63 0.56 4.88 0.33
Ca2 3.96 1.49 1.71 0.68 3.42 1.22 2.00 1.00 4.00 0.82
Ba3 1.29 0.68 2.38 0.86 3.21 0.91 3.33 0.90 4.88 0.44
Br3 1.67 0.80 1.83 0.85 4.00 0.41 2.75 0.83 4.79 0.64
Ba4 1.42 0.81 3.04 1.40 3.75 0.78 3.33 1.14 4.04 0.98
Ab4 1.75 1.13 3.21 1.32 3.42 1.44 3.21 0.87 3.29 1.46
Br4 2.04 1.06 2.25 1.30 4.04 0.73 2.58 0.86 4.42 0.91
Ar4 3.96 0.93 2.25 0.88 1.58 1.04 2.96 0.73 4.25 1.20
Ar5 1.04 0.20 2.21 0.50 3.21 0.76 3.67 0.75 4.79 0.50
Avr 1.93 1.32 2.58 1.19 3.21 1.21 3.08 0.99 4.40 1.00

2. High-Fidelity Human Body Shape Dataset

We capture 57 subjects with different genders, poses, and skin with
different amounts of body hair, and construct a high-fidelity human
body shape dataset consisted of 227 watertight meshes. All the re-
sults are shown in Figures 2 and 3. The robustness and accuracy of
the proposed system can be demonstrated.
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Figure 2: Partially reconstructed results of the human body shape dataset.
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Figure 3: Partially reconstructed results of the human body shape dataset.
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