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Skin Image Synthesis Based on Physical Model

XU Shu-chang, YE Xiu-zi, ZHANG San-yuan, ZHANG Yin
(College of Computer Science and Technology, Zhejiang University, Hangzhou 310027 )

Abstract To produce various realistic skin images, a physical-model-based and robust algorithm is proposed in this paper to
automatically separate single skin image into melanin and hemoglobin components based on the analysis of skin structure and
compositions. Skin image can then be locally or globally synthesized based on pigment components separation. Firstly, we
divide the input image into several sub-regions and ICA algorithm is successively performed in each sub-region to extract
separation vectors. After testing the validity of separation vector, invalid separation vector is discarded and the valid are
considered as candidate vectors. Repeat above operations and we obtain final separation vector from the collection of candidate
vectors for obtaining melanin and hemoglobin component map. Based on separated component map, we can globally synthesize
new skin image, or select ROI (Region of Interest) to locally synthesize. Our experiments show that the proposed algorithm is
very effective and can act as an e-cosmetic function to reproduce realistic results.
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Fig. 1 Three-layered skin model
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Fig. 2 Separated pigment component
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Fig. 4 Resultant image with low resolution input
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Fig. 5 Resultant image with high resolution input
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