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Fast Determination of Melanin based on Skin
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Skin properties:

• The largest organ of human body

• Multi-layered translucent tissue

• Skin appearance Skin diseases
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Hyperspectral Imaging Technique:

• High resolution: 1~10 nm interval

•Ability to extract the inner information from biological materials

•Widely used in agriculture, chemical imaging, etc.
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Applications:

• Non-invasively Determination of Skin components: melanin, blood concentration

• Skin and Non-Skin Detection

• Quantification and diagnosis of skin diseases

Biopsy
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Extraction of Skin Components based on Hyperspectral Reflectance:
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Extraction of Skin Components based on Hyperspectral Reflectance:

• Light-Skin interaction: Monte Carlo (Gold Standard Method), Diffusion  
Approximation, Kubelka-Munk Theory, etc.
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Extraction of Skin Components based on Hyperspectral Reflectance:

Method-Monte Carlo
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Extraction of Skin Components based on Hyperspectral Reflectance:

• Modeling using both 2-layered skin and 3-layered skin model with neural networks
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Fast Determination of Melanin based on Skin Hyperspectral Reflectance Analysis

• Melanin is the most important pigment within skin

• 3-layered skin model

• Inverse neural network to speed up
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10



Fast Determination of Melanin based on Skin Hyperspectral Reflectance Analysis

• Lightly pigmented skin
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Fast Determination of Melanin based on Skin Hyperspectral Reflectance Analysis

• Moderately pigmented skin
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Fast Determination of Melanin based on Skin Hyperspectral Reflectance Analysis

• Darkly pigmented skin
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Fast Determination of Melanin based on Skin Hyperspectral Reflectance Analysis

• Dimensionality reduction:  
Low Variance Filter
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Research steps

• Collecting hyperspectral skin images: there is no public hyperspectral skin images  database so far

• Applying our skin detection method to more hyperspectral skin images

• Implementation of our fast melanin determination with the help of hyperspectral  images 
reconstruction from RGB images

Future Work
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Curve fitting results from Skin (left) and Paper (right)
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Skin Detection using Images from CAVE

Future Work
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