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Touch technology based on mixed color space
and codebook background difference

LIN Zi-kai, DAI Si-zhang, LIANG Hao-wen, LIN Dai-kun, ZHU Jie-xia,
SU Jian-bang, CHEN Hai-yu, WANG Jia-hui* , ZHOU Jian-ying

(School of Physics and Engineering ,» Sun Yat-sen University » Guangzhou 510275, China)

Abstract: In order to improve the skin detection in 3D virtual keyboard, this paper establishes a new
skin detection method based on the color space and the background difference. Both the robustness and
the speed of the skin detection are promoted after the replacement of the origin method by the new
method. Firstly, this paper presents the theory and the detailed steps, and gives the results of the pre-
vious method. Then, some problems are presented and the paper gives much advice about improving
the speed by analyzing the theory. Combining the HSV color space with the YCrCb color space helps
to improve the operating speed. Also, the paper makes the background difference as an adjunction to
the color space, and solve the problems, such as the negative effects of the interference colors and the
jewelries, that cannot be overcome just by the color space. The experience shows that, after applying

the new method, the operation time is shortened by 28. 27% and the average error of finger
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recognition is lower than 2%. All of these indicates that the new method meets the requirement of pro-

moting the robustness and the speed of the skin detection.

Key words: 3D virtual keyboard; mixed color space; codebook background difference
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Fig. 2 Erosion in morphology
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Fig. 3 Dilation in morphology
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Fig. 4 Negative effect on hand contour by interfer-

ence colors

LA R T R Y BBk @A AL
PR T PE s 23 iz R T B AR, T
rEIE R . T 3D HE U6 A ok UL f Oy G B Y
SR E SR RAGRALE BT TR S FRES &
T AR A R 2E

R RE A o Al 2 P BERE AR AR T i A T T
B R AT Vi () s ) | 2 2 T R R o3
i RAR KA T4

N T B 3D M OLBE A A B R R R L
Hoaz RSB HEBR LA T IA F B X

3 FTEFEAHHEREL

3.1 FRAEAHRBRTHEEFARERE

HCrCh Bi 8 25 [6) 2 i HSV B & 25 [8] Ml
YCrCh Bi{f, 7 [8] B ST M L .

HSV B2 ), R T @R H 2RV
*ﬂf“S,:/I\JEU)\HMQSCWA’}‘DE’J?’Ef“ﬂ%%%ﬂﬁﬁ

o, RGB i a5 [a] 55 4 5] HSV 3 (8 %5 (8] 19 A
ﬁﬂTEG]:
V = max(R.,G,B) ,
. V—min‘(/R,G,B), . V;éo,
0, HoAthy
60(G—DB)/S, if V=R
H|120+6O<BG>/S, if v=a¢G
240 +60(R—G)/S, if V=8B
H=H+360, if H<O0 (3)
i YCrCh Fitazs M2 M2 Y. a6 FS S

SEGFESEMECr MEOES SRERES2EC
KFAE,YCrCh Fl RGB 2R ¥ [ an R .

Y 0.2990 0. 5870 0.11407R
Ch |=|—0.1687 —0.3313 0.5000 || G
Cr 0.5000 —0.4817 —0.0813

D

HSV 1 RGB By X &R ZAE L1y, M YCrChb
1 RGB By KRR AER . B 3 B AS B 2 [ fi
Xof IO 4 R €8 X 38R 1o Sk 7E RGB B 68 45 7] L 1] A
IR RS 1 22 1) L 3K R R A (R
23 ] 77 A A e A X, S B 22 S A 6 AT D
K5,

Z% R, % HSV B o 23 fa] v H i
Bk € A YCrChb B, 23 [a] f Cr.Ch @fa:
PR IR € A PR A7 I 4 CRP 42 457 55 Ak 21 S F X
N3 AN HLIEE B R E AL — R H RIS,
XA ERAE B HSV B 25 [/ il YCrCh B8 %3
] 445 45 T LA o) M g DL R 7 58 K e Mg o5 5 A /N Y
M oAb e VR R B /N R (3 X ) AT HFiE B ik
FHE R E M H ., [, 8 HCrCh B 8 28
] b B F AL AN 6, RN AR R L — B, B
RAF 5 HIROR



726

W5 BoR % 30 %

() HSV Bt =5 [a] 4b 2 &

(a) Skin binary image by HSV color space
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Fig. 5 Comparison of skin binary image between

HSV & YCrCb color space
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Fig. 6 Hand contours by HCrCb mixed color space
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(b)Hand contour by background difference
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Fig. 7 Result by codebook background difference
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