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A cross-sectional image of a
pearl layer ( x 10,000)

SEM images of a pearl layer.
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Fig.—2 The procedure for synthesizing 3DCG images for a face with pearly luster.
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G 4 0.002 10
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w 3 0.004 30
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Fig.—3 Generated face images of Bio Skin Doll with differing levels of blurring,
interference of coherent light, and interference of incoherent light.

Fig.—4 Generated cheek images of Bio Skin Doll with differing levels of blurring,
coherent light interference, and incoherent light interference.
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Fig.—5 Evaluation results of 3DCG images by surveying 215 Japanese
women.
This figure shows attractiveness rating values of 3DCG images.
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Fig.—6 Results of visual sensory evaluation of 3DCG face images (a)and cheek images (b).
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Table—3 Standardized partial regression coefficients obtained by multiple linear regression

analysis.

Attractive value was defined as objective variables.

Objective
variables Attractiveness

Attractiveness Attractiveness Attractiveness

Explanatory of face of cheek of face of cheek
variables

Coverage effects ns ns

Smoothness 0.148* 0.178*

Finishing ns 0.276 ***

Concealing effect on pores ns ns

Luster ns ns

Preference of skin color 0.183* ns

Oily glare ns ns

Translucency ns ns

Blurring 0.205 ** 0.105

Incoherent light interference —0.182* ns

Coherent light interference ns ns

Adjusted R2 0.059 0.162 0.050 0.006

F values 7.193 *** 19.419 *** 6.158 ** 2.137

Sample number 198 192 198 192

*p<0.05. **p<0.01. *** p<0.001. ns : not significant.

J. Soc. Cosmet. Chem. Jpn. Vol.49, No.l 2015 29



WEOF: i #49% £1%5 2015

incoherent
light
interference |°.

preference of
skin color

INTVA AJOSN3S

w
=
2
>
3
>
=
o

coherent

light
interference ; '\ 0.205 0.183
0182 . S e
\p—2E 0.148
~
(a) Face image

[

—

incoherent
light
interference

INTVA AJOSNIS

w
=}
2
>
5.
=
I
=

coherent
light §
interference 0.276 7

...... 0.178
attractiveness [
KANSEI

(b) Cheek image

Fig.—7 This figure shows the associations between

physical value (PV), sensory value (SV) and
KANSEI (KN).
Numeric values indicate the standardized partial
regression coefficients obtained by multiple lin-
ear regression analysis. Each arrow indicates the
various associations between PV and SV (—>),
SV and KN (++>), and PV and KN (— ->).
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Taking Advantage of Three-Dimensional Computer Graphic
Technologies for Development of Base Makeup Products
— Associating the Optical Properties of Pearls with User Evaluation —*

Akihiro Okada™*, Kensuke Tobitani***, Atsushi Ishida***,
Lisa Park™**, Noriko Nagata™**

Naris Cosmetics Co., Ltd. **, Kwansei Gakuin University,
School of Science and Technology/Research Center for Kansei Value Creation™**

Pearls have attracted attention for their elegant beauty. The unique luster of pearls is the result
of complex optical phenomena caused by their multilayer structure which creates a lustrous ap-
pearance. Our aim was to apply the same lustrous effect to base makeup products. We conducted
research on the influence of the optical phenomena of pearls embodied on a human face using a
3DCG simulation. At first, we were able to successfully generate facial images using a simula-
tion of the optical phenomena of pearls such as blurring and interference. Following that, we
evaluated 3DCG face images by surveying 215 women, changing each component’s parameter.
The images which synthesized blurring phenomena received the highest ratings for their attrac-
tiveness and visual sensory evaluation such as finishing, skin color preference and translucency.
Finally, we examined the association between the optical phenomena of pearls, the visual senso-
ry evaluation factors, and attractiveness value. We found that blurring is the most influential fac-
tor among the optical phenomena of pearls and attractiveness value. The results indicate that the
influence of blurring is a valuable indicator for the development of base makeup that has a

pearly appearance.

Key words : base makeup, pearly skin, 3DCG simulation, multilayer structure, blurring, in-
terference, optical phenomena, sensory evaluation, attractiveness value, face images
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