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Abstract

The Skinned Multi-Person Linear Model (SMPL) is the most widely used parametric 3D Human Model optimized and learned
from CAESAR, a 3D human scanned database created with measurements from 3,800 people living in United States in the 1990s.
We point out the lack of racial diversity of body types in SMPL and propose K-SMPL that better represents Korean 3D body
shapes. To this end, we develop a fitting algorithm to estimate 2,773 Korean 3D body shapes from Korean body measurement
data. By conducting principle component analysis to the estimated Korean body shapes, we construct K-SMPL model that can
generate various Korean body shape in 3D. K-SMPL model allows to improve the fitting accuracy over SMPL with respect to the
Korean body measurement data. K-SMPL model can be widely used for avatar generation and human shape fitting for Korean.
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2.1 SMPL: A Skinned Multi-Person Linear Model
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Figure 1: An overview of the Korean SMPL(K-SMPL) model.
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Figure 2: The distribution of existed 24 joints into 4 parts: Head, Torso,
Arms, and Legs. SMPL(left) and K-SMPL(right), both use same joints
information. But K-SMPL reconstruct the joints infor- mation into 4

parts.
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Table 1: The explained variance ratio of 10 principle components from
the 2,216 Korean women 3D body shape data. PC1 to PC10 describe
the first principle to the last principle component.

PC1 PC2 PC3 PC4 PCs PC6 PC7 PC8 PCY9 PC10
0.7514  0.1388 0.0669 0.0133 0.0116 0.0064 0.0055 0.0025 0.0017 0.0014
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Figure 3: 2,216 Korean women 3D body shape data which is optimized

in accordance with the 2,216 SizeKorea measurement data.
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Figure 5: The first three shape principle components from K-SMPL(left) and SMPL(right). PC1 and PC2 vary from -2 to 2 standard deviations
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geodesic distance features. Each sector includes 13 factors of height
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respectively.
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Figure 6: K-SMPL that can control whole body into 4 parts. (a) to (¢)
from left to right. (a) shows the initial body shape. (b), (c), (d), and ()
show the controllable body parts in head, torso, arms and legs.

Table 2: 4x10 Shape parameters in accordance with the 4 parts of body:
Head, Torso, Arms and Legs. Each shape parameters can control each

parts separately. P1 to P4 describe Head to Legs.

Blendshape 01 02 03 04 05 06 07 08 09 10
Head Bipr Berer Bapr Baer Bser Bepr Brer Bser Bapr B
Torso ﬂl,Pg 32,}’2 5.;,92 f'jI,PZ Bs P2 =i‘ P2 37,?2 3:4}’2 !'5fa,r'2 =5L(|,P'z
Arms Bipa B2pa Baps Bars Bsps Bers DBrps Baps Pors burs
Legs Bipa Pops Bapa Bapa Bspa Bers Brea Bspa Bops  Biopa
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Figure 7: Comparison of average error distribution between SMPL
with original 10 shape parameters and SMPL with new 4x10 shape par-

ameters.

Table 3: Comparison of the result of box plot in accordance with Figure
7. 10 shape parameters describe the original shape parameters that
SMPL provided. 40 shape parameter (the new 4x10 shape parameters)
describe the partially weighted parameters that Section 3.5 suggested.

10 shape parameter 40 shape parameter

height width geodesic height width geodesic
upper quartile 0.0509 0.0387 0.0243  0.0271 0.0206 0.0296
median 0.0384 0.0346 0.0218 0.0220 0.0189 0.0268
lower quartile 0.0287 0.0346 0.0190 0.018 0.0174 0.0240
max 0.0820 0.0274 0.0320 0.0406 0.0258 0.0377
min 0.0101  0.0127 0.0118 0.0093 0.0128 0.0152
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