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Abstract

When artificial intelligence is used to assess skin type and aging, which are important for improving
overall quality of life, it is expected that rapid and accurate results will be obtained. In particular, YOLO,
which is simple and easy to use as an object recognition model, is expected to be useful in clinical and
industrial applications. In this research, we classified skin image data using facial image data of Korean
women, labeled data of skin types, expert diagnoses, and quantitative measurement results, and evaluated
the accuracy of the classification data using YOLOI11. The accuracy of skin type classification was 57%, as
as an indicator of aging stage, 56% for pigmentation and 66% for periocular wrinkles. In the case of aging
stage indicators, the loss rate converged to the level around 2. Through this study, we confirmed the
possibility that the YOLO model can be used not only for abnormality detection such as skin lesions but
also for objective evaluation of aging stage. In addition, we were able to confirm the possibility of using it
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Skin Type and Aging Classification Model Using YOLO!1: Potential and Limitations

in industries such as suggesting customized cosmetics with rapid and convenient skin evaluation during

extensive data collection and quantitative index development.
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1. M&

H &l
o K
o ~N

=
w =
® ol
<= o
N_.LILl

Jod
w_ﬁm
of o
T Jod
ol ©

A
- F
o7 ol
— o
ﬂlﬂ
o Rr
Mo
~ X
mwl B
Kiu Q0
H O
= Lo
Ik o
o._+oa
[T
_II_

JlgoR &t

=
=

X 20|

7b 7 B LIELE

-
o
e

Qe ogtg it 12|71 k3t A

=
=)
=

>

| I3E I el JpHoz

)

i

3

— O L]
252 80

pd
O

=]
=

S

KF

wjr

2

RO 2ALCt.

ToIr

AHE5to] I

A0
==

(deep learning) 7|

L
[}

OFoflAf E 2

|2 2

A O
Et—c-)-

S(AD) 7|

IS A

7|gtol oFH OfO|X|

L
o

Ct [1]. 2&X|

O|Of]|

b 2x2 oju|x|

k2, OJOX| T

J

K QIX] 22 = YOLO(You Only Look Once)

HHE

Lo
S0

of, &2 AlZt ¢tofl HlolE X2|7t 7t

RO M2|oh| M=

o
o
—

7|g9te = stLtol 2= oA ol J§o| Bt
Ciyot SR 37(2 2HE AR

25t A8 & Uz ZE=2

J/

&IE

ZhEICt.

o
=}

o= LIEMRCH [3].

b REo| Tt @iTE 37 T MEol e L, =

-
9 B

i

e

o
-

=
U=

16



Journal of Next-generation Convergence Information Services Technology
Vol.14, Suppl. 1, November (2025)

+ o
£0 0%k
|.|-|

Z o

Ral
0x

ro
mo ok
Rl
or
S Mo
>
ofo
ro
1=l
I
0z
flu}
1o
Jo
ogt
for
]
=
ri
ro
Bt F
rd
rr
Mo
|o
4o Hu
w2
2.
£
o
o
oln
1o
El
met Hm
Hr

o
mo

2
ot
O
H
12

o2t
Hr
o 11
H
e
njo
=
M
ot
=]
Ral
Ot
Q
i
=)
nju
u ¢]
of

|0 ox

SN
mo
N
rt
Hu oz
rot
il

Adol M 7HX| T8 |2 WA 2ZE 0] Convolutional Neural Networks (CNN
g Ct. o7 &Y JSHOM= & 320829 TR O[0[X|(Ed 1128, Al 120
Y2 &SI M, Contrast Limited Adaptive Histogram Equalization (CLAHE) 7|8&
= dAZL, o 59 7|Ee S HolE t¥ds =0 F 131682
2ESIACE 1 A RE2 So|HutZiijE /RE £ F=E 9457%, & 13.77%E 7|
O, BX| 2 HAE HO[E{o] CHol T 89.70%, &4 21.68%S HFSIAC 0O A7
O[O|X| #=7} MetHo|nq, Crefst 21F =0o| grESHX| Rt GO CHYf

L
SHAE 7N =g, Udd S GE F R¥2 AoH| Zotts HAIE 7HA

—

]
0
ne
[
]
a v/
njo
=
ofo
Ot
Q0

oA
]
>

>
oo ~
Of

o mun &2 ox
o
0ot
Yl
>
b

o
=
Ral

Of
30

Eloox rr Jhu
A% 4>
g md
1o

4]
[N
Fi

24 SR. Pak 59| 2AZK[S 7[gh T|F TIE AL-0| 23t =20
11,0032 E= O|0[X|E 7[g2z Hed
Mol ot Frot mF Lot Y=E FEH2R FIIOI2H, Bt

Olz &M 4=ty Lojet £33 O|Lf] XS El, HE27t E7tetel o2t

o 30
(=g
z 1

|.|—
o o
mn
ro M

rI'IJ
rot
w
2
ox 1r

TR 3]

=4
|.|-|
Hir
X
-
m

jim]
o
>
[>
0z
rlo
ne
M1
Ral

=2
A4
Ot
-

Flament & Al 7|8t 22|
hJ O|0[X|E =A5t0] m&F
of et dg¥oz JIK5t=
OlM 60M AtOlof EHE= &
YOILt =ty 52| 9F 2029

O
C. Cho &2 30082 A& 0l d0-0M)2 UMz HE Bt FE MA XA =32 S
C|

ajA
mjo
>
oo
Of
=)
N
N
wh
T
[o2e]
~
o=}
1o
Jo
o
2
0x
=
~l
\O
=
N

=
10
ol
Hi
2
0x
1o
Mz

|.|-
ot
i
=
El
re
4
Of
32
x 2
=

e
=
of
H
2
0x

09k
njo
T
£Q
i
o
g0 g o
a1

0
oot
njo
ne
njo
>

=

=

2Y2 ¥8oH0 52 HHYE sAl 5 DES TH0HY
S

gaots AS d
SolA HEstvlo= etAZE ULt

YOLO= M| ZA| RAN ZHO| = RAZM F2 LR g 5 7MYz old +
A= S0|MdE FRots 7Iss E8ots A0 F=2 MEEIACE (8] Tchema S LFY &
F ZEME yoLo €12|F, 59| M 78 TRy TR0 &ALt [9]. Of AFAME SM
T, HEMZE, 7IMMZ s SH2=2 m|F gHs 45| ff6 HO| 58 S ONN



£ AMEZSIROO, 92.80% o HEtk

Deniz & Tastimur=

-
of

CC

SOttt &

[e]]
=

Ues

2

P

o
o

47}

NTE
o

230AM YOLOZQ

=

[m]

—

(Convolutional Neural Network) OF7|HINE ZHESIAD, 89.65%2| %
v

Skin Type and Aging Classification Model Using YOLO!1: Potential and Limitations

YOLOvV8Q| d&2

"t
=

FHULt Deniz & Tastimurl| A2t

7| mEet 2ANA YOLOvSS| XY

K

X0
]

i

&Mooz O|R0F =M,

= 7l

YOLOVS5s

=)

o=

Wiliani

Algsls MBI} 89.1% Of

o

e 8

Ct [11]. Cirkovic & Stanic (2024)2]

0912 YOLOZ} I
oFA

L=l

AX O
2| &2

A
[

3

o
o
—

H[of ch

2 MNAISHILE [12].

KIr

e

—_

Ll

1))

Q| LIELEX]|
191 YOLOL11

L

—

5

Ll

At

3

—

.
o

ANE

=

Ol¢ HA|0f F2 A=E[RALCLL,
=

|

o
=l YOLO2|

b o}

o
o
—

I

A7 Wzof, B
7159]

A
L

i

o
O:
—

1__[

ZREZMO 2& 7tsgo O

= AFo|A=

2
1.3 94 =

=
=

ol

uE

O|OJx| &

=
=

ote|o] U

SIRA2M  C2PSA(Convoutional block  with

Parallel Spatial Attention) Z&2 F7I5t0f ZEO[ O[O|X] L{e| ZL%

OL}, YOLOVSEH

i

i

etz s o

1=

o/
&r

x

EEENE

]
NI

o

= StALH 13],

b

Lr Hr
18

e
=



Vol.14, Suppl. 1, November (2025)

Journal of Next-generation Convergence Information Services Technology

= A = UL

Hl ol Tl <1 1k oroT oF KIr 0 RO oF { < T WU
oo oF ~ o =) o %o IH I+ a oF KIr = Ok i Ko o
Bl @ "R R i
o LN R T G S R F o )
T Mo % @ P LR A_m Kr <
& P2 B8y oRg -
oK gr o ol py ol - - 9 T wUORR
T — url o o] M wE nE 5 ol T W — o g
© I T M 0 DR = DT [T %0 © % W g0
e} < 27 = [ — ol I & o
%o I+ <0 _:_nm%m o ~ w oﬁ_u ol & o MIO ujo o el
B = m
El W kfwmd BEZR oo
0 o N om0 - ) . H Ho o0 m L o =
Mwﬂm m._lw_n.o_l__H_TA_._._._ H_lT._o._ WMﬂaﬂ_mlmHI
o 7O§|&_ﬂ=_em_ = H v ] B Y
KN N RN L L_.___._._.r_._ < g . oy uwt
. Ko - K K0 O 3o 2= g = Uy S Ul ko K
i s_Mn_Ume_.._x_:%_ HOH R TR I F O
B e S L. _ ol <0 . T oo wl
W = W B0 T o) oo ol = o] O mmm_l_%mw_w
_A_Al_ﬁl O — O - o H_n_._I.OI o
o 2o . _u_oHIT%;It*% wA_o_uLﬂ Lo ooowx
W oz F g OF & Jmm N B0 1 kr = o b
Ko o B S T A . - L < R oh fr __ ™ Ul ol
& = <k . o " QS oo g RO &M o ol — oy T WA Wr
NN RS L BN O S XKy =
H W = 5 > _ N v = o oop 3k T X
5t X =2 Wz o 5o BB o 5 o = &= @ 10
- 20 gee e oW Rl
ol ol o _ TSN = o o o o O o
O ﬂ%%m&ﬁ%mo%wmmﬁ_o =3 o4,
Q_om.r_H.._mo o_EEMYI__/IM_.HWO_E._LOQ._LOI_A._%u &W”HOTI__/I
“%g SEradziRbhpgT 5 0 EX,
= 3 2 < o R oo Pl oop® KT =  TEDMF
=& = 10 - o = ™ oun IF Ko OF mi oz KM X — 8 ° ==
o H o |_||_|_MI._O“_LI||_._H_ lem MH oK L_|_.|_|LI0 Rl
Sgy B FiEELECaiRsd o Sgomiy
Ty " (0] 3 —_ L —
moﬂuﬂ = %H@M%Emﬁﬂmﬂlﬁﬂrog u_u._ u_l_%oﬂhm_a
ol X =< 10 — o — = < 0 g0 .
X .5 Wz Fosm R o DR o X o g om oot
S B o2 - %HT_%EOTQ.% momme_en = %E_EHM%%
_ —_— I_||A| —_ =3 || o
e B nRrwmewn TR 5 JoFyoy
= % - Wwumyzopom®P UM AT s T ey
m <F < ~ ol M Zo ol © oK ol KO oK « T ! M oo <o

w
19

L

—

20 A
Hd1t o g 0

o

=

1 20CH~60CH |

-
o

<l

=

1 og ATlez #4850 A2,

= el 10t

o

=~

LtA
M

o}

10CH~60CH 2]
SHALt,

[
S

—
bg U= OlO|X| &

prl
—

H|0|E

a2

O|X|2 Coje YelE o

=

StALE. 0

2
o

!

=)
=



Skin Type and Aging Classification Model Using YOLO!1: Potential and Limitations

aie CIOIEHE HO[EM = AZ|Z0M 7HOIEE
+det HOJE{0|H, Of CIOIEOf CHa 7HOIPEE HIA Eatel Tz
Hxel7t 2tz &l O[O|X| GIojy & otH T|F O|DO|x[of CY

3 A7 53 HOHE 249 g2z SR

O]
i
H| Al
—

(o] PS|

—

2.3 YOLO11

HE2E O
=1m= TI°

= AT0A O[O|X|

3 NS
2 COfA[S

8 20248 938 EAIE YOLOIIZ AMESIA
&of 7IZ 22 CiH| OJ0[X| £F 7|5S LHdtA20 E9| C
7:|| I 2 M A(feature aggression process)2| MEMQI A
doM £ Be 2882z Me[stn gkt &8
|E U o2 =0 HH*|E|O1 *1§ CHE ZOloM LS &
HEN AlROEZ

[m
bl
1]

||'|o
_l

e

mr
lo

=t

(@)
Qg
)

rn
10

—
-

o
B e
=
il
I-_I
HJE
>

pas)
=]

Sl §

uE

%
S
Ju

C3k2 < (X) =

Split x (X)MA I|X B(feature map)2 F 7 FELE F2&H X B

=l i=n A5

a8 A7 245t

== EJ-I'

Merge=

[# 1] O|0|X] 2F 22 H|

[Table 1] Comparison of Image Classification Model

OjofX[oll M H &AM

Conv X (Split X (X)) + Conv <X (Merge X (Split X (X)))

C}. YOLO112

w22 322 54 A

- HEE (Top-1 MEE
Qo aho|Ef & o= ) Ce= XHRS ch™
= TS ImageNet 7|ZF) | (FPS, GPU) i =
~80% L2 HAZHY, e 2579
YOLO!11-CIf Edl (E™of w2t | ofe e EX+EF Estel et
A0]) £3t oF7h G2 Mt
ResNet50 25M 76.2% =t HHE Bt & COfa =8
EfficientNet-B0 5M 77.1% = =2 28 ST AA LY
.| dog apz
ViT-B/16 86M 81.8% = Mo HE s DlHl, 1 o :rLo"
(=1 T7‘|E
[E 1]0M 2= HQF Z0] YOLO119| & 2 (YOLO11-ClH)2 H$hel m2t0|E S 7tX| 1 Ay
Hoz 2 FYLE LIEME £ Qo GMEET 0 iED HAZHY Bt 2FE &8st
of HMZ3t7| =0 ofojX| HIO|HE &8s ET2 L&A EXStD 2Fdt=l 48 S 7HX1

20



Vol.14, Suppl. 1, November (2025)

Journal of Next-generation Convergence Information Services Technology

%

| Al BXI7F 229 J&30

ol

(h2kAf TjFet 20| SEf7t T

X

UL,

l= 8%

O

oju
300

, Ef 00X 2&F 2& b R&E3H

B oog X 24 T

x

=

24

7t 2tE

=
=
HOlH=Z

= HiX|

HIO|HZ A

P

A
=O

HolHz T

H=Q
oo o

J

O|O|X| Cf|O|E]

N3
©

89

L

—

E{OY Ciet HE7t

~
(e}

AHESHRACY.

=

=

3

| o[o|x|

[# 2] =% 4 Ho|H
[Table 2] Data for collection

. o
w2y P g
R | L %02 £
| S| || ol
oL -0 | X0 m %_m,
L E-1e =3 0| E|rr| Mo
— %0 wjr o K =i
ol | = |2 Iy .. A_I.F
ﬂ_u_vO NOTE| G vl o|lo|luvnluvn|<F — | WO
== = = | — DT w0 | 1o
= | =T Ko || Slo|o|lo|o|o|K __n_v___”_ %.m_v T
0 _
m_mwﬁ%m_ = K B
S 2 K|S = ol | x| oF
o B\ H g ~H o
Bl _AAE >0
oll | {0 oH | &7 Nu
8l _A.._/o
- =
itk =S S|~
T zE U | o | o | m(ﬁ 212 1o
gIZ R KKK o b U &\
7 | SRR L =S K g
<K |of 1) [ =R
=)
" o N
<0 =
Gl = m xm_w
X B0 o -
il - .__Mﬂ
& o
%0

At

5 &
21

Ab

o

=

YOLOI11



Skin Type and Aging Classification Model Using YOLO!1: Potential and Limitations

Aele XESE 27 22 MY E7I0) AESHAL

o|o|x| Hlo|&

CIX| g7tozt2 2Es
20~60CH /4
OHH ™ o|o|X]|

2t 3 Ho|E
. TRy
AL/AE
B-TPIYY & 8/t o YOLO 11m
« MEJ TG ES =R0 Hast Model
Solor- AN Glo|E| M (CLASSIFICATION)
o|oh-F& LERY/ 3 X &2
njz-5& HEt A
=-FE YA 58 20
= 23/Mau% g 9
. mox = 4 BlojEf 20| &2
v R
 ojopErey
B
-2-HH/RE

[23 1] YOLOlIE AREet IIRRY 8l kot 27 == 45 I8

[Fig. 1] Verification process for skin type and aging classification accuracy using YOLO

og {3 U L3t tHA 2F(Classification) DHEAN YOLO119| HgtdS Q5| {6+
Ultralytics Hub2| YOLOl1Im ZEZ AtE5I0 2F H ot 2HES ZQUSHRAC [16].
3. A" dat

3.1 OojJg| &4 9 Az

I Q¥ GlOES S4 Y AT AE Aote [E o) LI Biot 2ot 1S 9 B
HOEfE UHHROR NI XIHO| RASHL, F40| HASA Kot Lk ZHe BolT, 28
250 =8 K40 B2 YD KMol SHO| BBNOR LIEL| HR0| XE SHINE 5
43t ANl B2 Yo S42 HOlE F9IH B, HOIES| YA RIPH ofiHiCh
2 2% % glou Y NES S Ay

x
£ 0f320] 9t HoR
o SEot B SO HYH KEOME U Yt K0I2 LEIHYION, 1F S-ET/HE

=
XIS LEHHRALL, Ofk-g=s AE/SEAIE2 B0 Fekst

—

=
A
0x
njo
-1
r-|r[
Fl'F
)
2

rlo
o
0x
=
Rl
0x
o
=o]
>
-OF
>



Journal of Next-generation Convergence Information Services Technology
Vol.14, Suppl. 1, November (2025)

(F 3) T S HEJh FE Y YN 3N 241 BN

[Table 3] Average of experts' diagnoses and quantitative measurement by skin type
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[Table 4] Average of experts' diagnosed rating scale and quantitative measurement by age group
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[Fig. 2] Classification accuracy changes for skin type (normal/dry/oily) according to increase of EPOCH
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[Fig. 3] Classification accuracy changes of forehead humidity according to increase of EPOCH
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[Fig. 4] Classification accuracy changes in of cheek-pigmentation according to increase of EPOCH
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[Fig. 5] Classification accuracy changes in periocular wrinkle according to increase of EPOCH
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[Fig. 6] Changes in the loss rate of cheek pigmentation and periocular wrinkles according to increase of EPOCH
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