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Abstract

Skin color detection is used to classify input pixels into skin and non skin area, and it requires the classifier to have a
high classification rate. In previous work, most classifiers used single color model for skin color detection. However the
classification rate can be increased by using more than one color model due to the various characteristics of skin color
distribution in different color models, and the MLP is also invested as a more efficient classifier with less parameters than
other classifiers. But the input dimension and required parameters of MLP will be increased when using two color models
in skin color detection, as a result, the increased parameters will cause the huge learning time in MLP. In this paper, we
propose a MLP based classifier with less parameters in two color models. The proposed partially connected MLP based on
two color models can reduce the number of weights and improve the classification rate. Because the characteristic of
different color model can be learned in different partial networks. As the experimental results, we obtained 91.8%
classification rate when testing various images in RGB and CbCr models.

Keywords : Skin Color Detection, Partially Connected MLP
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Fig. 1. Distribution characteristic of skin and non-skin

color in RGB color space.
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Table 1. The image set using experiment of skin color
classification.

Dataset | Images | Skin pixels | Non-skin pixels
VALID 530 7,035,204 47915,196
Weber’s 447 40,594,830 196,508,224
Web 243 4,581,876 19,699,082
Total 1220 52,211,960 264,122 502
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Table 2. Tested skin color classifiers based on MLP.

D Color Representation
RGB RGB
@d 2z MLP YCoCr YChCr
HSV HSV
D Color Representation
n=1 n=2
RGB_CbCr RGB CbCr
T Ze 2de] B8 4 | RGB_HS RGB HS
2 MLP #|¢t YCbCr RG | YCbCr RG
YCbCr_HS YChCr HS
HSV_RG HSV RG
HSV_CbCr | HSV CbCr
86 +
g4t
% &2}
W
wa
= 80
+
"
5 78F
’ét[l .
S 76} :
d ——©--RGB
L ~--EF-- YCbCr
ﬁ --exe-- HSY
~—+— RGB CbCr
2r x —+—RGB HS
\' ; o ——t= YCbCr RG
70k o7 * | —9—yYChorHs
Lo —&— HSV CbCr
¥ —p— HSV RG

58 L L L A

1 1
©31 38 41 46 51 56 61 66 71 76
. B 7 8 S 10 11 12 13 14 15

w
N

g w24 28 29 32 33 34 36 37 38 39
M 32 33 42 34 43 52 35 44 53 62

AZ 2 ot 7Y =7 A BE = N K )

a3 6. QHEES0] 10%Y of AAZLT o wWE I
2M HE Ao

Fig. 6. The number of weight correspond to CDR
result when FDR is 10%.

E 3 MPEe mgM 2328
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Fig. 9. Result of skin color detection : (a) indoor image
: {b) outdoor image.
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