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Human Hand Detection Using Color Vision
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Abstract

The visual sensing of human hands plays an important part in many man-machine interaction/interface systems. Most existing vision-

based hand detection techniques depend on the color cues of human skin. The RGB color image from a vision sensor is often transformed

to another color space as a preprocessing of hand detection because the color space transformation is assumed to increase the detection

accuracy. However, the actual effect of color space transformation has not been well investigated in literature. This paper discusses a

comparative evaluation of the pixel classification performance of hand skin detection in four widely used color spaces; RGB, YIQ, HSV,

and normalized rgb. The experimental results indicate that using the normalized red-green color values is the most reliable under different

backgrounds, lighting conditions, individuals, and hand postures. The nonlinear classification of pixel colors by the use of a multilayer

neural network is also proposed to improve the detection accuracy.
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Fig. 1. Structure of vision-based hand gesture recognition.
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Fig. 2. Hand pixel distribution: (a) Hand image, (b) Hand pixel
distribution on the <r, g> color plane.
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Fig. 3. Cameras employed for the experiment: (a) SK - 2146 AIN, (b)
CCN -2611A, (c) 1394 Web Cam.

Table 1. Hand pixel detection rates for the images of
various conditions taken by three different
cameras [%]

SK - 2146 AIN
| Learn Back- Back- Bright Bright Hand Hand Person Person
mages
¢ -ing ground 1 ground 2 -ness 1 -ness 2 posturel posture2 1 2

RGB 961 558 46.8 489 488 742 65 82 972
YIQ 928 515 498 50 50 71 683 922 875
HSV 922 554 48 496 498 708 677 851 915
rgb 965  89.6 921 979 68 87.1 881 945 933
CCN - 261 1A
RGB 964 67 69 717 5 75 786 955 896
YIQ 9.1 711 718 747 532 733 809 977 739
HSV 953 751 761 714 515 744 758 979 818
rgb 925 908 825 912 501 821 936 943 864
1394 Web Cam
RGB 912 478 458 467 436 697 723 862 924
YIQ 932 511 50 501 501 711 729 704 923
HSV 861 498 478 486 4838 69 719 764 867

rgb 939 911 9.5 954 809 777 819 768 899

3tfe] 7hlet 5 2ol of =2 842l Brightness 29

A
oA HAE Aso] Wk, 1394 Web Came th2 HjAl
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Images
Lg neural Lg neural Lg neural
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0.5
()
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Fig. 4. Neural network for refining hand pixel detection:
(a) Processing steps, (b) Constructed neural network.
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