2016 IEEE 18th Conference on Business Informatics

Chest Breadths to Predict Individuals’ Age
A Case Based View
Andréa Domingues

João Neves

Department of Informatics, University of Minho
Braga, Portugal
andrea.domingues.1993@gmail.com

Drs. Nicolas & Asp
Dubai, United Arab Emirates
joaocpneves@gmail.com

Henrique Vicente

Victor Alves, José Neves*

Departamento de Química, Escola de Ciências e
Tecnologia, Universidade de Évora, Évora, Portugal
Algoritmi Center, University of Minho
Braga, Portugal
hvicente@uevora.pt

Algoritmi Center, University of Minho
Braga, Portugal
{valves, jneves}@di.uminho.pt
* Corresponding author: phone: +351-934201337; fax:
+351-253604471; e-mail: jneves@di.uminho.pt

Abstract—It is well known that rib cage dimensions depend on
the gender and vary with the age of the individual. Under this
setting it is therefore possible to assume that a computational
approach to the problem may be thought out and, consequently,
this work will focus on the development of an Artificial Intelligence
grounded decision support system to predict individual’s age,
based on such measurements. On the one hand, using some basic
image processing techniques it were extracted such descriptions
from chest X-rays (i.e., its maximum width and height). On the
other hand, the computational framework was built on top of a
Logic Programming Case Base approach to knowledge
representation and reasoning, which caters for the handling of
incomplete, unknown, or even contradictory information.
Furthermore, clustering methods based on similarity analysis
among cases were used to distinguish and aggregate collections of
historical data in order to reduce the search space, therefore
enhancing the cases retrieval and the overall computational
process. The accuracy of the proposed model is satisfactory, close
to 90%.

images, using a Logic Programming (LP) approach to Case
Based Reasoning (CBR).
CBR offers the possibility of solving new problems by
reusing knowledge acquired from past experiences [4, 5], i.e.,
CBR is used especially when similar cases have similar terms
and solutions, even when they have different backgrounds [6].
Currently, CBR has been used in several areas with promising
results. There are examples of it in The Law, with respect to On
Line Dispute Resolution [7, 8], in Medicine [9, 10], Education
[11], among others. The typical CBR 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 association of the new case with the retrieved ones. The
suggested solution is reused, i.e., adapted to the new case,
becoming a Solved Case [4, 5]. 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 user, allowing its
correction, tests the suggested solution, 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) the
Case’s Data Base is updated with the new case [4, 5].
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I.

INTRODUCTION

Chest X-Ray is a painless and non-invasive medical
procedure aiming at the attainment of images of different
structures inside the thorax zone, making achievable the access
to body parts like heart, lungs, or blood vessels. It stands for a
symptomatic approach to look at different kinds of illnesses
like pneumonia, heart failure, lung cancer, lung tissue scarring,
sarcoidosis, or a procedure to get the rib cage dimensions.
Some studies point out that thoracic cage variations in
dimensions and proportions are influenced by age, gender and
race [1, 2, 3]. Taking into account this feature, the present work
describes a method to predict the individual’s age based on rib
cage’s dimensions parameters obtained from chest X-ray
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II.

KNOWLEDGE REPRESENTATION AND REASONING

The Logic Programming (LP) approach to problem solving
has been used in different arenas, either in terms as Model
Theory [12, 13] or Proof Theory [14, 15]. In present work the
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