] jcmik

¥ 3518 32 (Articles)

B S, 2011,29(17)

.ﬁ:&
S|

FE TR 2 P 25 B IR AR A %

R
MEFREHEMNSEEHFFER, TN IE 556011

RE BKEGIRIURARRABRGIRIN AKRIRANESAGHEHEANEGANZRENEMMEZARTY, ATREKBEER
B R B, ANSCIRH — AT i 5 FP 42 W 4& (Forward Propagation Neural Network ) i S B G RN E X %y
SETEMECMEREHERRENGRINGENAGHTE, ARFTEIE ETFafGEE R aGEZMaENREENR
BE,ATENREKBEENSE, BMANERESERTHT;RBIIZGE FP HMEME , MARRNNSTR2HITHEERE
SEREGENSE, SRR, ZBEiEBREKBGEERNVNERE, TLARMEAEET X ATHIRARSEH,

(B BGaGRIRN;EM,; EREN;FP HmE M %

fHESHEE TP391.41 MR A dol 10.3981/j.issn.1000-7857.2011.17.008

A Skin Pixel Detection Algorithm Based on Fuzzy—Neural Network

LI Huaiying

Institute of Computer Science and Information, Kali Univercity, Kaili 55601 1, Guizhou Province, China

Abstract Skin pixel detection technique is a basic and important part of image recognition system related to human being, such as adult
image recognition, face recognition, etc. In order to improve the precision of skin pixel detection technique, a skin pixel detection
algorithm that combines fuzzy theory with Forward Propagation (FP) Neural Network is proposed. The algorithm composes a feature vector
based on extracted color features of the pixel through fuzzy theory and intuitionistic fuzzy theory. The feature vector includes membership
and hesitancy degree of the pixel to common skin pixels. Roughness is a supplementary feature in the feature vector in order to
completely express the feature of skin pixel. Then the algorithm is used to train a FP neural network and the feature vectors are classified

into skin pixels and non—skin pixels. Experiment shows that the algorithm could improve the precision of skin detection and be effectively

used in recognition systems related to human being.
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Fig. 2 Distribution of CbCr values for skin pixel
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Fig. 3 Pixels with the color similar to skin color
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Table 1 Detection result of skin detection algorithm in an adult image recognition system
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Fig. 4 Trend chart of detection result

i 3o SR AT A AR SO HR A I £ 6 G T B0 A 1 K
AR D A I A 2 B B (0 007 Y 2 AR O T2 (8 i 2
—E RO R, LB RN L IR R AL,
PR o 068 5t AN 2 S MR U A5 2R A AR MR R 0k
AR5 55 AL DRI, DA AN B2 i 531 3 3 R o 7, oz 0 4%
I 2 R AR AR

73 A0 AR SO B B IR AR ARG ik b Rk R R
FRAE S 2L AE 1RO B (0 R AE BT (0 S0 TR B R E LA SORL R B

FRAE, 2% Rl AR X0 PR (A5 ZAG I 45 2R B9 52 A&l 5 7 Ff
K i i ik R R E Oy A6, bR R BEE MR,
IS WD, AR SOOI A JEK € 18 SR A I HE Al B2 55 T Lee
Pt A 1 T N JER €8 15 G B 3 A ARG U 5 (SR AR 3C
Pt A SR AME S | (UL A5 B B R I ol TR AR B D
ANRE 98 B MR IR AR B AL, AT 15 ER AR D) o AR
%, K B AR K (A5 3R DR A I O IR (18R il TR AR Rk
A SERE ARG I ME B FZ B AIE T Lee $2 Hh A9 S5 S I A KR 251

BS5 BerwlsR_ELEK

Fig. 5 Binary images for skin detection result
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Notes: The first row is the original image, the second row is the detection result using Lee’s adaptive skin detection algorithm, the third row is

detection result using proposed fuzzy-FP skin detection algorithm without hesitancy degree and roughness features, the fourth row is

detection result using proposed fuzzy-FP skin detection algorithm without roughness feature, the fifth row is detection result using

proposed fuzzy-FP skin detection algorithm.
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