J. Soc. Cosmet. Sci. Korea
Vol. 43, No. 4, December 2017, 349-355

pISSN 1226-2587
eISSN 2288-9507
http://dx.doi.org/10.15230/SCSK.2017.43.4.349

LRMES BEss dSAES X8 S& o HIHY o4
OIME o Fol-uMN-AEH B AR A A+ BT
(B L=
«molvjet B Zwfotlsh 4 o] okal A E ot

Q)
=

(201713 11€ 139 A4, 201749 12€ 13€ 54, 20173 12€ 19¢9 =d)
Digitization of Adjectives that Describe Facial Complexion to

Evaluate Various Expressions of Skin Tone in Korean

Sun Hwa LeeT, Jung Ah Lee, Sun Mi Park, Younghee Kim, Yoon Jung Jang, Bora Kim®*, Nam Soo Kim, and Tae Kee Moon

Ellead Co., Ltd., 325, Hwangsaeul-ro, Bundang-gu, Seongnam-si, Gyeonggi-do 13950, Korea
*Division of Biomedicinal Chemistry & Cosmetics, College of Techno-sciences, Mokwon University
(Received November 13, 2017; Revised December 13, 2017; Accepted December 19, 2017)
shet Hashs 3 2Al) whef vjee
MAAZ7] S8l sgEFS desr = &t
I st Bhe m3olA ek A9 HelE

O OF:

g =

7=

)58 A e

71#0] HI|= gt

=
o

5

Ao digk ABAHA HI) 7]Fo] glo] B AFoAs FAS 3= -8 AH(complexion —describing
H

adjectives, CDAs) & A73}3L quasi L*axb* ke o] &3 SAEA PHO T IS TH= FEAE A
Z3lsltt. CDA 70 [<W3k(pale)’, “7H33F(clear)’, ‘3}AF3F(radiant)’, ‘A7IA=ively)’, 173

(healthy)", “2 1283 (rosy)’, A% (dul) '] & ABSHL 32412 B8 Aeo] 3= 309 o) Wde] 2}
Zho] B8NS e WF- AR o 35 Azle] Aztel AL o F ThAl S 5ste] Holtel] A%
fol4g o RE BTy 1 AT, of T T3] Y)E ol A9} 2A7te] CDAE WAH 24 ouA), ¥h-& 7]
5] 7% olm Ao} zzte] CDAE WGs 24 oM A|7ke] quasi L, ax, bx gkol BA2 fFol4E RATH(p
<0.05). 2} 2& CDAZ Wl ¥e MRl o Fe Mugol = BAH fol27} Q9L vld Ade]

A

M

fo rt

B4 2l TFEEE A0 BN ALD- AR (DA Q- AL RIAED (i) BHB] & el
Stk & ATNAE FHA LS EPHE JEAE AR AL FAR}D 0B Bl I RS B}

[elie]

ke 7Ee s &89 F UeSs AASA o

Abstract: Skin tone plays a key role in one of the determinant for facial attractiveness. Most female customers have
an interest in choosing skin color and improving their skin tone and their needs have been contributed the expansion
of cosmetic products in the market. Recently, cosmetic customers, who want bright skin, are also interested in healthy
and lively-looking skin. However, there is no method to evaluate the skin tone with the complexion-describing adjectives
(CDAs). Therefore, this study was conducted to find the ways to objectify and digitize the CDA. We obtained that quasi
L* at dark skin is 65 and quasi L* at bright skin is 74 for standard images, which are selected from our data base.
To match the following seven CDAs: pale, clear, radiant, lively, healthy, rosy and dull, the colors of both images were
adjusted by 30 panels. The quasi L*, a* and b* were converted from the RGB values of the manipulated images. The
differences between the quasi L*, a* and b* values of standard images and manipulated images reflecting each CDA
were statistically significant (p < 0.05). However, there were no statistical significances between the L* values of dark
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and bright skin images that were modified in accordance with each CDA and there also were no statistical significances
between the quasi a* values of dark and bright skin for pale and clear CDAs. From the statistical analysis, the CDAs
were observed to form three groups: (i) pale-clear-radiant, (ii) lively-healthy-rosy and (iii) dull. We recognized that peo-
ple have a similar opinion about perception of CDAs. Following our results of this study, we establish new standard
method for sensibility evaluation which is difficult to carry out scientifically or objectively.

Keywords: facial complexion, image analysis, quasi L¥a*b* RGB, adjectives
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(a)

Figure 1. The standard images of quasi L* = 65 (a) and 74 (b)
for the dark skin and the bright skin.

21, QHHE TZE 0|0|X|2| MEY

2 ATl AHRE o7 B WS B 7]Fol H
= M on| R & Z7] 98l B A5-7]¥(Ellead Co.,
Ltd.)2] o]u]#] dlo|E o] ~E HASHATE o2 <t
HE o|m| A& 4% A% qua51 Lo W7} 65-740)
om 7P e A& o7& I H-E(quasi L=65)°
27 =& FAE 7P B A B-E(quasi L=74)9]
O ARRlo g2 ATt AA-E s AR <
20| BVl5etes A7 3 v $AFA =
9] 9| ¥ %é‘«] do] F&Atel whe} FRAS 2
“J(manipulation)& ®] D=9 YA} FFES FA &
=2 T5 A A3 thFigure 1).
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2.2. CDA MX gl 0|0|X| & =X (Image Manipulation)

7t &-8% CDA (complexion-describing ad-
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(b)

Figure 2. Color manipulation of standard image using curves
manipulated image, (c) area of analysis.

APEZ 058 W RETD B WRES] /)% o|n A
2431 319tk 2 CDA™ A2t 13 g Zol7] 9
sjo] olmlx| & 24 Afolol] 90-120 so] HAL ol
SeEE2 St

2.3, O|OJX| &4

oju]x] F4] g (area of interest; AOI) Figure 2]
A B vke) 2ol = U 7]FCE 6cm x 6 cm HE
o2 373}H T} Image-Pro Plus (Ver.4.5.0.29, Media
Cybernetics Inc., USA)E ©]-83st] 7 CDAY A ¥
olm || A AOI] Hi RGB &S FE3ta HE ¥
215 0] 83k quasi L, a, b &2 =E3FFTHI0, 11].

Conversion of RGB to quasi L*, a*, and b*:
= 23.2753298 + 0.09189237 x R +
0.34734768 x G - 0.0018069 x G* +
0.00000464 x G’
quasi a* = — 4.6472575 + 0.40731244 x R - 0.4905761
x G + 0.31679128 x B — 0.0014044 x R x
B - 0.0010724 x G x B+0.00000657 x
RGB
quasi b* = 0.3708721 + 0.18277815 x R + 0.23190101
x G - 0.4344087 x B

quasi L*

2.4, SHEAM Statistical Analysis for CDAs

®F olu|Ae} A olmA e FoH HEE
paired t-test (p < 0.05)E, B2 IH e} o 72 7 {9
x4 olmA] 71| o)A 52 independent r-testS}
Mann-Whitney U testE AHE-3FTE CDATHY] 24

(©)

tool of Photoshop CS6. (a) standard image (dark skin color), (b)

2 analysis of variance (ANOVA)E &3l &5t

EA2 8] SPSS version 21.0 (SPSS, USA)S o]-&3&}<]
A8

r2
-
2

| Azt vlE] A43% CDAE RISt
Tolo] O F o] T FFEES Y3 o|n]|X| 9}
=0 i3k o|w| Aol FriAL ARt A2dsk=
S Photoshop2] 7 H(curve) HA1S o]-83} Htk
o 1 A, o T 9 H-E9] tiE ou| A9 A
F oln ¢} Hlwale] CDA7} HFEE olu| A=
AR, SRy, A7ISIE, AR, =
*9] quasi L ko] SAIA S E Fo|stA S7st
A, ole}t v = = F b 7L/\—3}%11q.(p < 0.05). & =13
< JEE] tE o|n| A9 A WMEk, 7RI,
ShAFEE, A7) =9] quasi L gko] F7FeF o
(p < 0.05) ATFSP, BOAESP 2 APe 7HASHA
THp < 0.05). quas1 a 4% quasi b #ke] A9 EF oy
A B} of T2 g H-Zol| A HA7P S ALl A
CDAYNA Z718Aa(p < 0.05), e IR EA=
A7, AR, BI2EIY, HAJPo] Flet
A THp < 0.05) (Table 1A). E=3F, quasi a2} bl 7% o
T EEo A gk, AR, SRR, A7)
A=, DA, BI2EIPo] W HREJA=
gk, TNRIP, BpAkgb o] ZF i o] W] X] 9] quasi
a, be] FERT} 7H28FATHp < 0.05) (Table 1B and C).
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Table 1. Each Adjective’s Quasi L, a, b Values of the Images Manipulated from the Standard Images (Mean + S.D.)

(A) Quasi L*

Dark skin (L* = 65)

Bright skin (L* = 74)

Significance between dark
and bright skin®

Pale 83.83 (+ 6.39)7
Clear 80.26 (+ 6.27)"
Radiant 79.42 (+ 4.86)"
Lively 72.59 (+ 4.39)"
Healthy 7115 (& 6.17)7
Rosy 69.55 (+ 5.83)"
Dull 5851 (= 5.26)"

8228 (& 3.67)"
7824 (+ 4.02)7
78.18 (+ 4.81)"
7273 (+ 3.39)"
7027 (+ 4.72)"
7031 (+ 4.98)"
& 537

No significance
No significance
No significance
No significance
No significance
No significance

No significance

(B) Quasi a*

Dark skin (a* = 25)

Bright skin (a* = 14)

Significance between dark
and bright skin®

Pale 1091 (+ 4.62)"
Clear 13.72 (+ 4.65)"
Radiant 14.65 (+ 438)"
Lively 19.31 (& 3.20)"
Healthy 2043 (+ 4.68)7
Rosy 21.67 (+ 4.26)"
Dull 30.34 (+ 4.07)7

9.95 (= 1.85)
12.00 (= 2.22)F
12.04 (= 2.68)"
15.15 (+ 2.19)"
1681 (= 3.03)"
16.76 (= 3.11)"
& 334"

No significance

No significance

(C) Quasi b*

Dark skin (b* = 26)

Bright skin (b* =

14)

Significance between dark
and bright skin®

Pale 18.17 (+ 2.67)7
Clear 19.91 (+ 2.88)"
Radiant 20.09 (+ 2.33)7
Lively 23.07 (£ 1.76)"
Healthy 23.73 (£ 2.73)7
Rosy 2424 * 2.76) T
Dull 29.53 (+ 2.39) T

10.94 (+ 1.82)7
12.65 @& 1.76) "
12.66 (£ 2.15)7
15.04 (+ 1.43)7
1627 (+ 2207
16.07 (= 2.28)"
2145 (+ 2.80)"

T Probability p (paired t-test; Tp < 0.05) indicates the statistical significance between the values of the standard and the modified

images.

§ Statistical analysis of the values of pale, clear, radiant, lively, rosy and dull is done using independent r-test and that of healthy is

done using Mann-Whitney U test.

FE3 o] 72 FFE Abo]9] AolE Q?lél'%d\‘:]'. i
Ay, 971 E e = quasi L 3+2] 2% 7719] CDA

BE EASR 02 FoFt 2ol »t— A& FAst

B Ao HAE 7hY GolSo] WAL Ueny
tFREQ SHoRM TEY BANS HEA &

thEkalaAEsks] A, A 439 Al 4 &, 2017

Ask7] el 2+ CDAZE REgd o] m|A] &4 3k 119
AR T8l el AHp < 0.05)F SAdskiT 1
3, (i) MR- RRE- AR, (i) A=A
PoEBETIAESR, (i) ‘FAPORE UFo] IFE ©

F= AL 8J3IHTH(Table 2 and Figure 3).

Of
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Table 2. Statistical Significance between Each Adjective

Quasi L* Quasi a* Quasi b*
Dark skin Bright skin Dark skin Bright skin Dark skin Bright skin

Clear N N N N
Radiant N N N

Lively
Healthy
Rosy
Dull

Pale N N N N
Radiant N N N N N N
Lively
Healthy
Rosy
Dull

Pale

Clear

Pale N N N

Clear N N N N N N
Lively
Healthy

Rosy

Dull

Radiant

Pale
Clear
Radiant

Healthy N N N N N N

Rosy N N N N N N
Dull

Lively

Pale
Clear
Radiant

Lively N N N N N N

Rosy N N N N N N
Dull

Healthy

Pale
Clear
Radiant

Lively N N N N N N

Healthy N N N N N N
Dull

Rosy

Pale
Clear
Radiant
Lively
Healthy

Dull

Rosy

N; no statistical significance (ANOVA)
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Figure 3. Grouping patterns of the adjectives digitized to quasi
L*, a* and b* values (X axis: the value of manipulation from
the bright skin image, Y axis: the value of manipulation from
the dark skin image) (a) quasi L*, (b) quasi a*, (c) quasi b*
Probability p (ANOVA).
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