el I o slaiwl by gy Sligs (5 bw )l T

e -«

%93 60 9§90 05l

Sy

=

o.x,.,.i.g

o0y ATyl (K55 gl 3 (Camgy jud Sy 5| Cowvgy (o oSy (5Lwlaz) Camgy (63w, 50T (5l bigy (g allio ol 5o
SlR09,5 jouir i g (ot luligy Ol ki 9929 g0 50 (ol Cumgy Juo SO 1 (6o ot Jlods (ooges jobds Lyl slo g ol
gy @ ygmiodmy gm0 50 Cowgy (dme Clelbl gl Sl b conlsdilyl gy 5o iyl (cmwbivo (o pguad S 50 (395UsS (6015
plsl (g8 ¢ jluloz cawbio s S5 9 3 (5350 5 02! 32 338 ol 00l pglilo Hlmun o (5310 31599 Lusl b ol 53 ooty ;oI

B3 o0 LS iy SS9 ) A o 1) (552 (2L e (6 35 i 002 B oo liin] b b JuunsCy (guiuainb 9 wileUb

e S S el g (§r90 o 5 gad Cawgy Sbgy Joho Cowgy (63w ST 1 gundS” () 5lg

A Dynamic SKkin Detection Method Using the Fusion of 2-D
Histogram-Based Feaures

Bahare Moradi & Mehdi Ezoji"

Department of Electrical and Computer Engineering, Babol University of Technology,
Mazandaran, Iran

[ Downloaded from jsdp.rcisp.ac.ir on 2025-07-21 ]

Abstract

This paper presents a dynamic approach to Skin Detection- to separate the skin pixels from non-skin pixels-
in colored images. The static methods which use a fixed skin color model, will fail if there are illumination
variations or different skin colors in an image. Because of contextual information the proposed algorithm
will be less sensitive to the uncontrolled illumination conditions. In addition, the selection of discriminant
features and the fusion of them and Bayesian classification increase the accuracy of the proposed method in
comparison to the reference methods.

Keywords: Skin Detection; Skin Dynamic model, 2-D Histogram; Bayesian Rule.
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(Figure-1): Logarithmic depiction of non-skin model extracted from training set from

top/right to down/left:
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(Figure-4): From top to down: Scatter plot of skin and non-
skin pixels, Clustering of the skin and non-skin pixels in
HSYV color space
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(Figure-5): From top/right to down/left: Input image [11],
Face region extracted from eyes points, Clustering of the
pixels in the face region, Skin pixels
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(Figure-2): Elliptic mask model based on eyes points

S T
ol 15! 0 4z a9 (ol p guai sl (Y - i)
HSV 10 K glad p Ssmdapier Olaise g b
RGB :> CMY :z
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face regions extracted based on different color spaces:
HSV, CMY and RGB, respectively.
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(Figure-8): Results of the proposed mask from Eq. (8) on some images from Pratheepan dataset [11]
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08

= Qur proposed melho.d
=== The compared method

i i | i
0 0.08 04 0.15 02 0.25
FPR

[14] ;3 oo &il,1 b9y 5 Golimioy gy b yBLke ROC Soxio —(VF — JSUS)
(Figure-14)-ROC Curves corresponding to the methods proposed in this work and [14]

T4 2l ¥ o,lei VA0 Jle



http://dx.doi.org/10.18869/acadpub.jsdp.13.3.63
https://jsdp.rcisp.ac.ir/article-1-325-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-07-21 ]

: 10.18869/acadpub.jsdp.13.3.63 ]

G309 ol )T gl 1 o GBS 329 ELES Hl 0 Slaiwl b uwgy ligs (5w LbT

[91 M. J. Jones and J. M. Rehg, "Statistical color
models with application to skin detection,"
International Journal of Computer Vision, vol.
46, no. 1, pp. 81-96, 2002.

[10] I. Fasel, B. Fortenberry and J. Movellan, "A
generative framework for real time object

detection and classification," Computer Vision
and Image Understanding, vol. 98, no. 1, pp.
182-210, 2005.

[11] W. R. Tan, C. S. Chan, P. Yogarajah and J.
Condell, "A fusion approach for efficient human
skin detection," IEEE Transactions on Industrial
Informatics, vol. 8, no. 1, pp. 138-147, 2012.

[12] L. I. Kuncheva, "On the optimality of naive
bayes with dependent binary features," Pattern
Recognition Letters, vol. 27, no. 7, pp. 830-837,
2006.

[13]1. Hwang, S. H. Lee, B. Min and N. Cho,
"Luminance adapted skin color modeling for the
robust detection of skin areas," in 20th IEEE
International Conference on Image Processing

(ICIP), 2013.

[14] B. Moradi and M. Ezoji, "Skin detection based
on contextual information," in 2nd international
conference on pattern recognition and image
analysis, 2015.

5 ld)lS o (g3l oyl

aly o 1) 0wl swlis)ls

Sy el saio oKl g 05 oKl

ols Jl> o plasl o8 cal s b

Ryl 9 JL&A—N ui'-v)"dﬁ, L..o) I I) D> 6&&;%2
moo ol estan (e g edle (ol oS il
VTS

5 el Ole il debl!, Slas

b.moradi@stu.nit.ac.ir

93 (ol )5 S 0 (o293l (G
i oBzils JIVYAY Jw o)
WAY ol o cudian ]y o550

30 S el sxio oRils 5IVYAQ

el gyl (ol iile (ol Joli Lol adlle
RO IRVETEURP IR S PN |
Sl el e gl a1, s

m.ezoji@nit.ac.ir

Y4 2l ¥o,led \YAL JLo

& S azmi —F
plS gt p (i by (3L, I0T oy, S callie ol 5o
S Ry O (Byre b S eremal (b 35 g (smgd
gy Joko S5 3l oolazmnsl .l 00 &3l )| sl IS S,
Sabe g JuSo Olelbsl 5l oolazul cpgai 1o sl o>
St oy o Fhg pleol 5 (gangs pl Sgin e
Ll 2y s ool 29y e 2B & Sl
0l ooy S DS 5 ooz sladij o (S50 5,98
Seobe Jolids 318 33 g a8 copiz el 00l e
Sorie |y 2l A gg090 Slles 5 (golpi—ing Sy
OLa &z o sty b (ool b, dulie .ol 03l
G9) & Samd S ke 2D soleiian by S e

318 & 4o

S5-Reference &y -0

[1] P. Greenfield, P. Rickwood and H. C. Tran,
"Effectiveness of internet filtering software
products," Australian Broadcasting Authority

Mathematical and Information Sciences, pp. 34-
55,2001.

[2] P. Kakumanu, S. Makrogiannis and N.
Bourbakis, "A survey on skin-color modeling
and detection methods," Pattern Recognition,
vol. 40, no. 3, pp. 1106-1122, 2007.

[3] A. Albiol, L. Torres and E. J. Delp, "Optimum
color space for skin detection," in Intenational
Conference on Image Processing, 2001.

[4] J. Yang, W. Lu and A. Waibel, "Skin-color
Modeling and Adaption," in Computer Vision
(ACCV), 1997.

[5] F.Tomaz, T. Candeias and H. Shahbazkia, "Fast
and accurate skin segmentation in solor images,"

in First Canadian Conference on Computer and
Robot Vision, 2004.

[6] M. Shoyaib, M. Abdullah-Al-Wadud, O. Chae
and R. Byungyong, "Skin Detection Using
Statistics of Small Amount of Training Data,"
Electronics Letters, vol. 48, no. 2, pp. 87-88,
2012.

[71 P. Yogarajah, J. Condell, K. Curran and P.
McKevitt, "A dynamic threshold approach for
skin tone detection in colour images,"

International Journal of Biometrics, vol. 4, no.
1, pp. 38-55, 2012.

[8] T. Celik, "Two-dimensional histogram
equalization and contrast enhancement," Pattern
Recognition, vol. 45, no. 10, pp. 3810-3824,
2012.


http://dx.doi.org/10.18869/acadpub.jsdp.13.3.63
https://jsdp.rcisp.ac.ir/article-1-325-en.html

[ TZ-20-G20z uo Jrde-dsioidps( wouy pspeojumod | [ £9'e'eT°dpslandpede/6988T 0T 104 ]


http://dx.doi.org/10.18869/acadpub.jsdp.13.3.63
https://jsdp.rcisp.ac.ir/article-1-325-en.html
http://www.tcpdf.org

