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Abstract—Evolutionary Algorithms are based on heuristics, 
being able to find solutions to different kinds of problems. 
Knowledge representation techniques, in turn, aim the 
representation of the real world, using mechanical, logical or 
other descriptions. Usually, in the evolutionary computation 
area, the problems are clearly defined allowing straightforward 
comparisons of the performance of the competing entities. 
Indeed, the core purpose of this work is to describe an approach 
that aims to establish a dynamic virtual world of complex and 
interacting entities that map real cases of diabetic foot situations, 
understood here as the terms that make the extensions of 
mathematical logic functions in a competitive environment with a 
strict measure of selection, i.e. fitness is assessed by one criterion 
alone, its Quality-of-Information, grounded on a Case-Based 
Reasoning methodology to problem solving, that allows to deal 
with incomplete, unknown and even self-contradictory data. 
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I. INTRODUCTION 
Diabetes mellitus stands for a group of metabolic disorders 

that result in high levels of blood glucose over a prolonged 
period. Diabetes is one of the most common diseases in the 
world and its incidence has increased over the years, mainly 
due to unhealthy diet and obesity. The disease increases the 
risk of injury to the kidneys, eyes, and blood vessels. One of 
the most serious complications that often occur in diabetics is 
diabetic foot that can lead to gangrene and in severe cases to 
amputation [1-3]. 

The diabetic foot ulceration is more common in older 
patients and the prevalence of the pathology in the diabetic 
population is 4-10%. Furthermore, about 5% of diabetic 
patients have a history of diabetic foot and the risk of 
developing this complication is about 15% [4]. 

The presence of an ulcer has serious emotional, social and 
economic implications, decreasing considerably the patient’s 
mobility, autonomy, and quality of life. In addition, ulcers can 

be a source of pain, also contributing to progressive 
degradation of the diabetic patient’s quality of life. 

In this context the development of Evolutionary Decision 
Support Systems to predict the outcome of diabetic foot ulcers 
can be an asset to health professionals, in particular to define 
the best type of anomaly treatment. In this work, such systems 
will be based on parameters obtained from diabetic foot 
images, complemented with Evolutionary Case-Based 
Reasoning (ECBR) methodology to problem solving [5-11]. 

II. KNOWLEDGE REPRESENTATION AND REASONING 
Regarding the computational paradigm to knowledge 

representation, Extended Logic Programs (ELPs) were 
considered. These programs contemplate two kinds of 
negation, namely, the classical negation, ¬, and the default 
negation, not [12, 13]. An ELP is a finite set of clauses as 
shown in Program 1. 
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Program 1. The Archetype of a Generic Extended Logic Program. 

In Program 1 the former clause depicts the predicate’s 
closure and “?” stands for an atom of the domain that indicates 
falsity. According to the formalism presented above, the ELPs 
encompass a set of “exceptions” to the extensions of the 
predicates that compose them [12-18]. Aiming to describe the 
universe of discourse in a competitive environment, the fitness 
is assessed by Quality-of-Information (QoI) and Degree-of-
Confidence (DoC) that stems out of the ELPs, when subject to 
a conceptual blending procedure [13, 19]. 


