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o The Goal of the System

Input Image Output Image

Reliably detect moles images taken under
a less constrained imaging setting
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Motivation

* Important cues in melanoma detection is the change of
moles’ size and their constellation pattern.

* Mole localization and registration is both time-consuming
and prone to human error

» Fully automated mole diagnosis system requires a mole
localization step prior to any analysis
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Previous Work

* Mole localization in images
taken under a constrained
setting [Lee et al. 2005]

 Skin singularity detection
for face recognition

[Pierrard et al. 2007]
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System Overview
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* Neyman-Pearson criterion for skin detection

« A median filter is used to reduce salt-and-pepper
Islands
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Mole Candidate Detection
* Moles are modeled as a dark circular region
L
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Mole Candidate Detection

* Moles are modeled as a dark circular region
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Mole Candidate Detection

* Moles are modeled as a dark circular region

» Could be problematic
If hair is present
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Hair Removal

Removal of strands in an arbitrary orientation
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Hair Removal
log(max(Fy(x))) > (im)
Histogram of the Log Maximum Gradient Thresholded Image
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Hair Removal

Skin region reconstruction with a GMRF
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Hair Removal
Skin region reconstruction with a GMRF
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Blocky Artifacts!
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Hair Removal

Skin region reconstruction with a GMRF
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Hair Removal Result

Input Image

Proposed Scheme DuII Razor [Lee et aI 97

CSAIL

Mole Candidate Localization

Blurred Image DoG Image

Maxima
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DoG scale-space maxima are mole candidates
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Mole Candidate Localization Result
DoG Maxima DoG Maxima
Before Hair Removal After Hair Removal
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Less mole candidates to consider after removing the hair
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Mole Classification

o Assumption
— Texture unique to moles is present in the image
— Color information is present in the image
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Classification with SVM
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—» Skin Detection = Hair Removal
1 Hair removed Image
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Two types of SVMs are trained to test how the hair
removal step benefits the mole recognition rate
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Mole Localization Result
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Classification Result
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Classification Result
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SVM Performance

SVM 1| SVM 2 o
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Conclusion

« The proposed mole localization scheme can be
used prior to an automatic mole analysis system

e Hair removal increases the mole localization rate

e User intervention, as well as a constrained
Imaging condition, can increase the reliability
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