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Abstract— Mobile Teledermatology is a promising tool with 

the potential to empower patients to adopt an active role in 

managing their own health status. The main objective of this 

work is to create a mobile-based framework for risk triage and 

early diagnosis of skin cancers, with the active involvement of an 

online community of dermatologists. The presented prototype is 

composed by the following components: 1) Mobile Application 

for the patients; 2) Back-end Server that hosts the image 

processing module and database; and 3) Web Interface for the 

dermatologists. Using the mobile application, the patients can 

send a check-up to the back-end server, composed by an image 

and additional information of the considered skin lesion. The 

check-up image is automatically analyzed using supervised 

classification, according to the ABCD Rule and Overall Risk. The 

system generates an analysis report for each check-up, which will 

assist the doctors in the check-up risk assessment. After the 

doctor’s validation, a report is sent to the patient’s mobile 

application, and the validated data is used to retrain the 

supervised classifiers. The overall system architecture and 

functionalities are briefly described. 

Keywords—Malignant Melanoma Detection; ABCD Rule of 

dermatoscopy; Mobile Monitoring; Image analysis 

I.  INTRODUCTION 

The incidence rate of skin cancer in the Caucasian 
population is alarming according to recent statistics [1]. 
Although Malignant Melanoma (MM) is responsible for most 
skin cancer related deaths, and the early diagnosis of MM is 
extremely important considering the high success rates of 
recovery if the malignancy is detected during the early stages 
of its development. Patients should consult regularly their 
dermatologists for skin examinations, and between these 
appointments they are advised to check for relevant changes in 
their skin lesions. Patient-oriented approaches are new 
paradigms for skin lesion analysis, trying not only to motivate 
and educate the patients, but also to improve the relationship 
and communication between patients and dermatologists, that 
can lead to a significant impact in early diagnosis of MM.  

Many efforts have been made to design accurate Computer 
Aided Diagnosis (CAD) systems capable of automatically 
analyzing skin lesions [2], mostly designed for dermoscopic 
images [3] and some using macroscopic (clinical) images of 
skin lesions [4]. The most common criteria that clinicians and 
dermatologists follow to determine the risk of a given lesion 
being MM is the ABCD rule of dermatoscopy [5]. It addresses 

quantitatively the issue of whether a lesion is benign, 
suspicious or highly suspicious of MM according to the 
analysis of four visual features of the skin lesion: Asymmetry 
(A), Border (B), Color (C) and Differential Structures (D), 
being this last criterion only visible using dermoscopy. 

II. SYSTEM ARCHITECTURE 

The system architecture is formed by 3 main blocks (see 
Figure 1):  

1) Mobile Application: used to acquire a skin lesion and 
send it to the back-end server. The communication between the 
smartphone and the server was developed in Android 4.0, using 
the HTTP communication protocol. 

2) Back-end Server: consists on a RESTFul webservice 
implemented in Java using the Jersey library [6] and deployed 
on an Apache Tomcat 7.0 Web Server running on Ubuntu 
10.04. The Database management system was implemented in 
MySQL using the JDBC DriverManager to handle with the 
communication between Server and Database. The Image 
Processing Module (IPM) was implemented in C++ using the 
OpenCv library [7], which is executed as an external program 
when an image is received in the server. 

3) Web interface: used by the dermatologists to validate 
the submitted check-ups. Developed with the web application 
framework Grails 2.2.4 using the Groovy programming 
language, and deployed on an Apache Tomcat 7.0 Web Server 
running on Ubuntu 10.04. 

 

Fig. 1. System architecture workflow. Using the mobile application, the 

patients can acquire and send a check-up of a skin lesion to the back-end 

server, where it is saved on the database and automatically analyzed. The 
system generates an analysis report for each check-up, which will assist the 

doctors in the risk assessment of that skin lesion. After the doctor validates the 

analysis, a report is sent to the patient’s mobile application. The validated data 
is used to retrain the machine-learning classifiers used by the IPM. 
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III. FRAMEWORK FUNCTIONALITIES 

In this section, the framework functionalities are briefly 
described. 

The Mobile Application was built for the patients, see 
Figure 2. Here, the patients can capture the check-up images of 
their skin lesions or even load the images from the mobile 
gallery. Each patient can add several skin lesions and each skin 
lesion can have various check-up images along time. For each 
skin lesion the patient also indicates its localization, size and 
can add some additional comments, like itching or redness, to 
transmit to the doctor. Then, after the doctor’s validation, the 
system sends a report to the patient’s mobile application. In this 
way, the patient can keep a record of the lesions and its reports. 

The Back-end Server is composed by the database and the 
IPM. The IPM analyzes different features of the skin lesion 
using supervised classification [8] to assess the Asymmetry, 
Border and Color criteria score according the ABCD rule, as 
well as the Overall Risk of the skin lesion. The IPM classifiers 
were trained with a balanced dataset of 80 images that was 
manually annotated by a dermatology specialist [9]. When the 
patient sends the check-up image to the Back-end Server, the 
IPM performs the segmentation of the skin lesion [10] and in 
case of failure, it asks the patient to capture new image. 

The Web Interface can be used by doctors and the 
administrator. Doctors receive the check-up images loaded by 
the patients together with the automatic analysis provided by 
IPM, where it is possible to validate or correct the results, see 
Figure 3. Each doctor can keep a record of the patients and 
respective skin lesions. The administrator has the possibility to 
add new doctors to the database as well as observe the statistics 
that compare the automatic analysis with the doctor’s analysis. 
In this way, the administrator can realize the accuracy obtained 
by the automatic analysis and also add this new data to IPM 
and retrain the supervised classifiers. 

IV. CONCLUSIONS AND FUTURE WORK 

The main objective of this work is to create a mobile-based 
framework for risk triage and early diagnosis of skin cancers, 
with the active involvement of an online community of 
dermatologists. The main differentiating factor of this 
framework is the usage of mobile devices for the capture of 
skin lesion images, while the specialist’s community feedback 
is used to retrain the supervised classifiers. The proposed 
framework is an adaptable tool that not only continuously 
learns with the dermatologist community, but also empowers 
patients to adopt an active role in managing their own health 
status. 

At the moment, efforts are being made to enlarge the 
dataset in order to obtain more accurate results and to be 
possible to test the application in a real case scenario. 
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Fig. 2. Mobile application screenshots: a) main menu; b) lesions list; and c) 

skin lesion analysis report. 
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Fig. 3. Web interface screenshot: a) doctors view and b) administrator view. 
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