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Abstract 
A prototype of a Bluetooth-enabled handheld device, whose dimensions are comparable to that of a 
cell phone, is being developed to assist medical practitioners in analyzing skin lesions and detecting 
early melanoma. The device can capture images of lesions, process them in real-time, and indicate 
the probability if a lesion is malignant. 
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1. INTRODUCTION 
Skin cancer represents about 5% of all new 
cancer cases detected each year, leading to an 
estimated 11,200 deaths in 2008 alone [1]. The 
deadliest form of skin cancer is melanoma, and 
its incidence has been rising at an alarming rate 
of 3.1% from 1992 to 2004 [2]. However, if 
detected at an early stage, such cancer has one 
of the highest cure rates. Currently, the 
screening for melanoma is performed by 
physicians who visually inspect the skin 
surface to determine if a skin lesion (a mole) is 
presented. Physicians may use magnification 
and a focused light source to reveal surface 
details. Specific features, such as asymmetry, 
irregular borders, specific color features, and 
diameter are often used to identify potential 
melanoma. However, it has been suggested 
that visual inspection may have a false alarm 
rate of over 33% [3]. Therefore, there is 
motivation to develop tools that assist physi-
cians with reliable melanoma detection.  

In this paper, we first provide a brief descrip-
tion of a methodology we have developed 
based on optical imaging for automated detec-
tion of melanoma and then we describe the 
prototype for a handheld device for skin cancer 
detection that is based on the Texas Instru-

ments TMS320DM642 [4-8]. Then, detailed 
information of our developed system will be 
described. Future enhancement on this system 
will be discussed and the final conclusion will 
be given at the end. 

2. EPILUMINESCENCE 
MICROSCOPY 

Epiluminescence microscopy (ELM) is a com-
mon optical imaging technique for examining 
skin lesions [3] and is used by physicians to 
improve the accuracy of visual inspection. 
Contact ELM typically uses oil or alcohol to 
cover the skin lesion and reduce light reflection 
on the epidermis. The lens of a microscope is 
then placed directly on the surface of the skin, 
illuminating sub-surface structures. In addition 
to the light source and the magnification lens, 
ELM devices sometimes use a digital camera 
to capture and store digitized images. ELM 
with a digital image capture function is also the 
most common methodology used in automated 
melanoma detection systems.  

Side-transillumination ELM (TLM) is a recent 
imaging technique in which light is directed 
from a ring around the periphery of a lesion 
towards its center at an angel of 45 degrees, 
forming a virtual light source at a focal point 
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