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Abstract

With the recent progressin variousimaging systems, facial skin color
reproduction becomesincreasingly important. Human skinisavery turbid
medium with multilayered structure. Various pigments such as melanin and
hemoglobin are contained in the skin. Slight changesin structure and pig-
ment construction produce rich skin color appearance. Inthisresearch, we
reproduce various facial skin color by changing amount of melanin and he-
moglobin components. The spatial distributions of melanin and hemoglobin
componentsin the skin are separated by independent component analysis
of skin color. The separated components are synthesized to reproduce the
variousfacial color images by changing amount of separated pigments. The
synthesized images are evaluated subjectively by comparing with the origi-
nal facial image. Correlation maps are analyzed between appearance of
facial color images and amount of melanin and hemoglobin componentsin
the facial skin. From these analysis, we could find that how changes of
melanin or hemoglobin components influence the appearance of facial color

image.
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Figure Captions

Figurel M ixture and separation of independent signals

Figure ZSchematic model of human skin structure

FigureSXin color model in the optical density domain o

three channels

FigurePd4rediction procedure of facial color variation

Figure 5(8)yedicted facial images used in the subjec-

tive evaluations(Man)

Figure 5(BYedicted facial images used in the subjec-

tive evaluations(Woman)
Figurelfterface used in the subjective evaluations
FigureP7airs of adjectives to descrive th'® appearance

.11)

FigureC8rrelation maps
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Epidermis Melanin

Dermis Hemoglobin

Subcuti s

Figure Schematicmodelofhumanskinstructure



? |Og(r) Distribution of skin color signals
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color vector
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Specular component
of facial image
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Sample of skin signals

Meélanin component
of original image

Separation

Original facial image

Predicted image of
facial color variation

Hemoglobin component
of original image

Figure £ redictionprocedureoffacialcolorvariation



Figure 5(a)Predicted facialimagesusedinthesubjectiveevalua-



Figure 5(b)Predicted facialimagesused in thesubjectiveevalua



4 Figure MNo. 1

Original image Predicted image

Figure Gnterfaceused in thesubjectiveevaluations



FigureP7airs of adjectives to descrive th@>agpearance
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Table 1C lassificationofpairsofadjectives




