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Goal: Label Skin Pixels in an Image

Applications: 
Person finding/tracking
Gesture recognition
Flag possible adult content
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General Overview

• Learn distributions of skin and nonskin color
• Histograms; Gaussian Mixture Models (GMMs)
• Bayesian classification of skin pixels
• Combining with text-based classification
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Approach:Learning from Examples

P(rgb | skin) = number of times rgb seen for a skin pixel
total number of skin pixels seen

P(rgb | not skin) = number of times rgb seen for a non-skin pixel
total number of non-skin pixels seen

These statistics stored in two 32x32x32 RGB histograms
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First, have some poor grad student hand label thousands of images
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Likelihood Ratio Classifier

Label a pixel skin if P(rgb | skin)

P(rgb | not skin)
>  


(cost of false positive) P( seeing not skin)

(cost of false negative) P( seeing skin)


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Sample Pixel Classifications


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Gaussian Mixture Model
A compact description is provided by converting the
histogram-based model into a Gaussian Mixture model.
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Jones and Rehg Mixture Model
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Jones and Rehg Mixture Model
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Sample Use: Adult Image Classification

• Percentage of pixels detected as skin.
• Average probability of the skin pixels.
• Size in pixels of the largest connected

component of skin.
• Number of connected components of skin.
• Percentage of colors with no entries in the

skin and non-skin histograms

Based on Five Features:
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Adult Image Classification
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Combining Color and Text
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Lessons Learned

• Harness the web as a source of data!

• With enough data, even simple learning 
methods based on counting can produce 
good classification results

• Likelihood ratio is important – model both 
the object AND not-object distributions to 
avoid thresholds on raw probabilities.

• EM and GMM models used to encode 
compact descriptions of color histograms.
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Questions

Can we combine with a 
face detector so portraits 
do not cause false 
positives?

I wonder how k-nearest-neighbor classification
would work?


