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A Dynamic Skin 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

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
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(Figure-3): From top/right to down/left: Input image and
face regions extracted based on different color spaces:
HSV, CMY and RGB, respectively.

+  Skin pixels

+  Manskin pixels




G393 ol )T gl 3 o GBS 329 ELES Hl 0 laiwl b awgy ligs (5w LbT

Camgs e b Sy o wlls 51 S5 C o] o as

P 35X sl Fhy blite ol )0 e Sl HTCy 3
S 85050 S el )0 Sjmo s Ll € LullS
Ol OBlmer (g bl gy Jlilay (JSiy
G355 e 5 (X =Y ) 6355 633 jop (e JuSy
S5y Gosrdiime 28 L 25 o0 azgi o8 (X #Y)
Sle G (6 S el (g, Sl eslit—ul b 5 KouSG
plesl po yo il sla Sy b bl |) Cangy Jloio

2,5 Ol
[[.pe 15 W)
[T G INS)

el oy Gl LS 55665 slaialesl yo g ol

53,13 397y (Kily (5 e b g e 4z )5
b el cos Cwoas (F) dlaly o g la Jlos>! 535 lade
a2 co i [2] 5 [1] 50 oucs onalive zuls wgzg oyl
Gl soaiel glp 9y (nl 2 (e S S el &5

550 T blis calis cawi a5 oo S
355 50 ez 2 Doty oSy Olsieds il Ol ||
(S g

OMQLQ,W L;)Jﬁ ww 6';: w.,j.: C>JL<M.>‘ FRA Y
Cawloads o0ls yLis (V) JSKi 50 ge5] pomad SO slsla
el (S Sl log (V) Ui 51 a8 aisS ) lan
o |y gyl g Sy sl Sy plad Wilgs ool
3 2o (S Sl eolai il oglleay oS S S
s s f otz Sladinsjm 9 (bt St
pleol cila, sl ool —wl b allae () yo 9,000 5108 o0
ol Byre o Sy Slelbl oS 5 5 ceslis sla S
9 oals 43‘)‘ (— 9 L‘>’>‘5J )‘ (5)"“"—“’L"‘° )L»_».u u:.,_.oj_v
w2lools S 1) g5k, KT T8

ooy m—F-Y
S5y 51 0s5UsS S S hs syt 5l o et o
S Wl oo 45 0,5 &) Swls oo lil c gy
DSy (6 S e S |y (63l 1800

S5y 50,8 ddlse bl Covgy puilo oo a5 455 Lo
s lel ol 5 g Cumdly ol (8,5 a0 L s ls oUIL

Y4 2l Vol iras Jle

W Plf BN OMWL?LA ’%’—‘“‘9—’)—‘-" 9 w}.’ LngJJvo
oS o o0l

9 ]

odldumwlne Cawgy Joo (oo ) giulod —(F — JSC)
i H iy o H gy ) Gl o Ss slilay
bkt H i ‘H:y o H gy > H oy
F U pgad

(Figure-6): Logarithmic depiction of skin model computed
from different features using Fig. 4 -from top/right to
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co-occurrence discriminant features such as R, |R-G|,
max(R, G, B)-min(R, G, B), R&A, R&Y and B&M.

L pgas VA ol [11] Pratheepan &ols dcgoe
Sawi VOFEATYY g Cogy Sy olaws TVO- FAY
el gy i Sy
Sl pelal () o ol Sule Jlos!
3has,e AUFYE a5 wes o plis ool acgems

sl JuSo 5l asye DMAAYY 5 Cang sl Sy

T4 ele Vo, YD Jle




'3
d
3
9
&’
ks
)]
]
ia)
)
Y
(.
A
iy
k|
i
é\;
2
Cl
2
3
)

[11] Pratheepan 8515 4cgozxo ygbad (B 1 59y » (A) aksly yo (golidn Swbo Gloss Jloe!l amas — (A - )
(Figure-8): Results of the proposed mask from Eq. (8) on some images from Pratheepan dataset [11]
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(Figure-9): Results of the proposed method on Pratheepan dataset, first row: TPR, Second row: FPR
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(Figure-10): From right column to left column: Ground truth, Results of the methods proposed in
[7] and this work, respectively.
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(Figure-11): From right column to left column: Ground truth, Results of the methods proposed in: [13], [11], and this work,
respectively.
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(Figure-12): From right column to left column: Original image, Ground truth, Results of the methods proposed in [11]
and this work, respectively.
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(Figure-13): From right column to left column: Original Images, Ground truth, Results of the
method proposed in this work, respectively.
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