
Accepted Manuscript

Title: Identifying central and peripheral nerve fibres with an
artificial intelligence approach

Author: David Gil Jose Luis Girela Jorge Azorı́n Alba De
Juan Joaquin De Juan

PII: S1568-4946(18)30126-1
DOI: https://doi.org/doi:10.1016/j.asoc.2018.03.010
Reference: ASOC 4759

To appear in: Applied Soft Computing

Received date: 28-8-2017
Revised date: 1-3-2018
Accepted date: 5-3-2018

Please cite this article as: David Gil, Jose Luis Girela, Jorge Azorín, Alba De
Juan, Joaquin De Juan, Identifying central and peripheral nerve fibres with an
artificial intelligence approach, <![CDATA[Applied Soft Computing Journal]]> (2018),
https://doi.org/10.1016/j.asoc.2018.03.010

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/doi:10.1016/j.asoc.2018.03.010
https://doi.org/10.1016/j.asoc.2018.03.010


Page 1 of 27

Acc
ep

te
d 

M
an

us
cr

ip
t

Identifying central and peripheral nerve fibres with an
artificial intelligence approach

David Gila,∗, Jose Luis Girelab, Jorge Azoŕına, Alba De Juanb, Joaquin De
Juanb

aComputing Technology and Data Processing, University of Alicante, Spain
bDepartment of Biotechnology, University of Alicante, Spain

Abstract

Distinguishing axons from central or peripheral nervous systems (CNS or PNS,
respectively) is often a complicated task. The main objective of this work was
to facilitate and support the process of automatically distinguishing the differ-
ent types of nerve fibres by analysing their morphological characteristics. Our
approach was based on a multi-level hierarchical classifier architecture that can
handle the complexity of directly identifying nerve-fibre groups belonging to ei-
ther the CNS or the PNS. The approach adopted comprises supervised methods
(multilayer perceptron and decision trees), which are responsible for distinguish-
ing the origin of the axons (CNS or PNS), whereas the unsupervised method
(K-Means clustering) performs nerve fibre clustering based on similar charac-
teristics for both the CNS and PNS. Our experiments produced results with
an accuracy higher than 88%. Our findings suggest that the development and
implementation of a multi-level system improves automation capabilities and
increases accuracy in the classification of nerves. Furthermore, our architecture
allows for generalisation and flexibility, which can subsequently be extended to
other biological control systems.
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1. Introduction

The number of published works related to nerve fibres has progressively
increased from the beginning of the 20th century as shown in Figure 1. A rapid
search in PubMed revealed the publication of approximately 130,000 pertinent
papers during this period. Almost 40% of these, approximately 50,600 articles,
were published in the first 14 years of the 21st century, with most (78%) in the
last ten years.
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