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Adult Image Detection Using Skin Color and Multiple Features
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Abstract

Extracting skin color is significant in adult image detection. However, conventional methods
still have essential problems in extracting skin color. That is, colors of human skins are basically
not the same because of individual skin difference or difference races. Moreover, skin regions of images may not
have identical color due to makeup, different cameras used, etc. Therefore, most of the existing methods use
predefined skin color models. To resolve these problems, in this paper, we propose a new adult image detection
method that robustly segments skin areas with an input image-adapted skin color distribution model, and verifies
if the segmented skin regions contain naked bodies by fusing several representative features through a neural
network scheme. Experimental results show that our method outperforms others through various experiments.
We expect that the suggested method will be useful in many applications such as face detection and
objectionable image filtering.

—

» Keyword : A0l HAKAdut image), TEF  A#AKSKin  color), CES SX(Mutiple features),
& HIERA(Neural network)

« MIMA} - MR WAIMAL A
« E720 1 2010, 10. 04, AlAFY : 2010, 10. 18, AIKHEA L : 2010. 10. 21.
otk TAEr| gy wg «x wAY sty FR2EuYosh wa s SISty AFE SR a4



28 TR FE MR G CE(2010. 12.)

=
QEllZ HH r)xe] WhE Wk o
o) B3} e thest Wejvlte] 2alxs %ﬂ
Bsp717k vl Eolaiint. ole] s, £=
BdEe] AEUl Mgt ol Hwe} Ze B2E
714 sz A A48 5 A Ho) ot 4
oA T o]H SEF °1d A HIr} o7
3 9 Agelck Hepd olE el 42l
Hog PEYshs A7vt A2 5ol B el Bl o

[-r
o i FLI oﬁ,
sl w R
rlo dlo
>, z 1©
XN, oX, ™
M9 X o j% =)

dukzog 71 A9l 4 7E WS 2A Plinternet
protocol) 7]9ke] EAE] ~E(blacklist) 57, A & 7]
wke] FEF, 123 A2 Y)-8-(visual content) 7]¥ke] &
By 37k ERE B79 F ol P 7)ve] we
Folek ¢ Ale]ES] URL 555 Aste] 250 o] ¢ A}
o|Ed ti3t S Apddle Welth eut o] e
AUl FRl=0] Wgo] uj¢ FHoR Wslelr] mEo] B

Fale ) Ale]ES] URL 555 3 BAs717F o gt
o] ok &t & 71eke] W
A BAEA Y ALl EVF falid 1= 23}t
AE ﬁlr"*o} Woltk o] W 3

o
vﬁﬁ% AtelEZtal @ gso] Atk
|

[}

Moo
u}é

e

>~

=

9

o {m
N

)

b

o

R (e rln

ol B
T

w2 B o th dr

"+ yo
o rr
2=
_Bi
>~
=
ﬁ
m{m

to
=]
fn et
N
1?
l_‘
O
_Q

o

A
IS
T %
&C‘,} K
— o
: %
oY 1-;1]1
=
N
so &
g
T 2
2 =
fr te
-
= g

i o r
t2
2 rlo

o2
ol
N,
[
o
o
215
o2
ox
9,
>
v
i—":
i
o
e
pﬁ(
>
[
ot
rJ
o

o &Y

2

S
32
=
oo
i)

.
©
@,

[>
rlo Jjm
o
K
-
12
tlo
ol
X

(L=

i of
N
_?L
B
24 e
e o re
rr

i
i
2
£
of ™
o
[o
=
o oot
ol
ol
R

o _11n1

e

4

1

o okl

b

I
I Y

el
e
3
_u
?
3 £
rlo
<
X
B
rid
my
€

of 5L
1o
P
>

m o>

)
RO
W,

gl 710k AAER] EHE o] 83

[4]. Hammami+= 3%
A0l JArS AE3h= Webguard Al2~81S et dohsl )

K
o
D)
E)
K=
=)

>
o
K
i
fo
e
o
o
bl
i
v
ul
=
rr
=

>
_V:I,
i)
A
ol
>
N
2
1-40
|t
oX,
it
o
>
e
3
fiui
rr
=<
2

il
tlo
)
i}

of
12

o
™

2
v
2z
X
i
N
it
flo
o
oo
2
2 M
(o3 m?_‘('
roori
=)
o o [ yo o T

(o3
o
oo
%
el
-z
I
o
tlo
I A
et
¥
=
o 4 A
£oqr 8o o

-9

£ ot o] gelx=
[7-8l.

ofsl 71Ee] WA g1 5 gl5ol
FE gt oR At 4
2ol w- Fosh, 7]
3] —1‘?:11]E 7T Qi) &, QIzte] BR A
o} JIFe] Apo] Foz sl FF Age] 7
el ?%E‘r ek ofyel, s, AR Jhe) =
7] e 2108 Qs #JE G4 el EAskE 9%
Ao 22 thad uehd ARl Aoj® m)aia) e
olgdte 71EY LdaEFEE oA 71Ed BA ]C <
t717F otk webA o]d EAIE A8k ¢
< 49 FoiE IAF AES A A
G AA el A7k =7 =

>
re
il
K

[o

rlo _11I

j:‘_l, ol

z

>
=
e o

e ro
5 o2 o2
= 022
o
R L‘U

o

T

Ja‘ (o,

& o
2 O}ﬂ L 0 O_|>L

_):1_5

Bt dz ot & W oo

oﬂ,
ofrt
& lo

I,

HJ
il

11

0]
L
rSE

Ny
)
o ot

o
J_u
oo ¥
2
o =
.
oz oL
oX,

o
At mds

o rx N

5
Ao

oft
ﬂ“
_n

ot
p

i)
-z

]
LERY

A

B Rl 2 el A402 47
e &

z r;_l% 53 3 3
| s e

% 29 m
2 dEaa g% s —3— 53
S BN FEIE A2 PHS
o AN A Q4] Ao A

ol

2

>
Hr
=
Hr
i)
1
H

ek
bl
sk
4
;9,
fr
it
o,
tilo
o

t
e
ol
Y
2 3o
Y

—

LR
it rlo oX

A

0o e
o

O
§]
o

e ow
__>|4_,‘
>
f

T A He=
Fig. 1. Overall Flowchart
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Fig. 5. Extracting Skin Color Regions
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Table 2. Confusion Matrix of Yang's Method
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