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Abstract—It is well known that the dimensions of the pelvic 
bones depend on the gender and vary with the age of the 
individual. Indeed, and as a matter of fact, this work will focus on 
the development of an intelligent decision support system to 
predict individual’s age based on pelvis’ dimensions criteria. On 
the one hand, some basic image processing technics were applied in 
order to extract the relevant features from pelvic X-rays. On the 
other hand, the computational framework presented here was built 
on top of a Logic Programming approach to knowledge 
representation and reasoning, that caters for the handling of 
incomplete, unknown, or even self-contradictory information,
complemented with a Case Base approach to computing. 
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I. INTRODUCTION

Pelvis is the lower part of the trunk, between the abdomen 
and the thighs (sometimes called pelvic region of the trunk). 
Each side of the pelvis is formed as cartilage, which ossifies as 
three main bones and stay separate through child-hood, i.e.,
ilium, ischium and pubis. At birth the whole of the hip joint 
(the acetabulum area and the top of the femur) is still made of 
cartilage (but there may be a small piece of bone in the great 
trochanter of the femur). Taking into account these facts, this 
paper describes a method to predict the individual’s age based 
on pelvis’ dimensions criteria obtained from pelvis X-ray 
images, using a Logic Programming (LP) approach to 
knowledge representation and reasoning, complemented with a 
Case Based (CB) attitude to computing. 

CB offers the possibility of solving new problems by
reusing knowledge acquired from past experiences [1, 2], i.e., 
CB is used especially when similar cases have similar terms 
and solutions, even when they have different backgrounds [3]. 
Currently CB has been used in several areas with promising
results. There are examples of its use in The Law with respect 

to dispute resolution [4], in medicine [5, 6, 7], education [8], 
among others. The typical CB cycle presents the mechanism 
that should be followed to have a consistent model. The first
stage consists in the initial description of the problem. The new 
case is defined and it is used to retrieve one or more cases from 
the repository. At this point it is important to identify the 
characteristics of the new problem and retrieve cases with a 
higher degree of similarity to it. Thereafter, a solution for the 
problem emerges, on the reuse phase, based on the 
combination of the new case with the retrieved ones. The 
suggested solution is reused, i.e., adapted to the new case,
becoming a Solved Case [1, 2]. However, when adapting the 
solution it is crucial to have feedback from the user, since 
automatic adaptation in existing systems is almost impossible. 
This is the revise stage, in which the suggested solution is 
tested by the user, allowing its correction, adaptation and/or 
modification, originating the test repaired case that sets the 
solution of the new problem. The test repaired case must be 
correctly tested to ensure that the solution is indeed correct.
Thus, one is faced with an iterative process since the solution 
must be tested and adapted while the result of applying that 
solution is unsatisfying. During the retain (or learning) stage 
the case is learned and the knowledge base is updated with the 
new case [1, 2].

Despite promising results, the existent CB systems are 
neither complete nor adaptable enough for all domains. In 
some cases, the user cannot choose the similarity(ies) 
method(s) and is required to follow the system defined one(s), 
even if they do not meet their needs. But, worse than that, in 
real problems, access to all necessary information is not always 
possible, since existent CB systems have limitations related to 
the capability of dealing, explicitly, with unknown, incomplete, 
and even self-contradictory information. To make a change, a 
different CB cycle was induced (Fig. 1). It takes into 
consideration the case’s Quality-of-Information (QoI) [9] and a
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