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Project Description 
Although less common than other skin cancers, melanoma is the most deadly variety causing the 

majority of skin cancer related deaths globally [3]. Most cases are curable if detected early and several 

reliable and standardized screening techniques have been developed to improve the early detection 

rate [1], [2]. Such screening techniques have proven useful in clinical settings for screening individuals 

with a high risk for melanoma, but there is considerable debate on their utility among large populations 

due to the high workload on dermatologists [3]. This project will develop an application for mobile 

phones to provide a pre-screening of individuals in the general population to help assess their risk. No 

computer application can provide a concrete diagnosis, but it can help inform the individual and raise 

the general awareness of this dangerous disease. 

Melanoma develops in the melanocyte skin cells responsible for producing the pigment melanin which 

gives the skin, hair, and eyes their colors. Early stages of the cancer present themselves as irregular skin 

blemishes. Detection algorithms for early stage melanoma use the morphological characteristics of 

those skin blemishes to classify risk levels. The most established method to date is the “ABCD” method 

initially introduced in 1994 [1]. Skin blemishes are ranked based on asymmetry, irregular borders, color 

variation, and diameter. Each of these morphological features has a standardized score and an overall 

risk score is calculated using a mathematical formula. The mobile phone application will take an image 

of an individual’s skin and calculate and report the standardized ABCD test score.  

The proposed algorithm for the mobile phone application will first identify and localize skin blemishes in 

a larger skin image using the Difference-of-Gaussians (DoG) and support-vector machine (SVM) detector 

in [4]. Once localized, the border of each skin blemish will be determined using a principle component 

analysis (PCM) in the CIE XYZ color space introduced in [5]. After border detection is performed 

asymmetry and border irregularity can be computed directly. Color variation will be performed on the Y 

(luminance) axis of the CIE XYZ color space using threshold sets. Diameter will be inferred based on a 

requested imaging distance or a calibration chess board placed in the image scene. 
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Mobile Platform 
The ABCD score calculation algorithm will be implemented on an Android-based mobile platform. Likely 

candidates are the Samsung Galaxy Tab and the Motorola Xoom. 
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