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Abstract: Different environment illumination has a great impact on face detection and recognition. The automatic
detection and radiation correction of a highlighted face area is helpful to analyze and identify human faces correctly
in a color image. In this paper, a novel approach is presented based on a dichromatic reflection model to detect and
correct highlighted skin pixels in the TSL(tint-saturation-luminance) color space. After inspecting the distribution
configuration of skin pixels in various color spaces and the spectrum reflection features of human skin, the authors
carry out the highlighted are a analysis on a critical two-dimensional plane instead of in a three-dimensional color
space, which brings forth certain advantages: computation complexity is deduced, rates between cigenvalues are
produced in stepwise PCA to detect automatically the existence of highlighted skin and estimate robustly the skin
dichromatic reflection vectors. The highlighted skin regions are compensated based on the dichromatic reflection
model.
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Fig.1 Spectral reflectance curves of human skin
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Table 1 Area percentage of skin color training field in some color space

F UM O] PO 2R3 0 T oy T AR G

3D color space

Area percentage of skin color in 2D color plane

RGB RG 14.96 RB 15.21 GB 16.68
TSL TS 7.91 TL 8.62 SL 21.74
HSV HS 8.52 HV 7.55 SV 30.08
La'b’ La" 9.01 Lb' 11.12 a’b 4.96

Note: Gray shadowed 2D color planes are related to brightness
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