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The unpredictable nature of infectious diseases has been
a source of fear and superstition since early times. The pur-
pose of introducing mathematics in the field of infectious
diseases is to understand the dynamics of infections and for
analysis [1]. The first mathematical model of an infectious
disease was proposed by Daniel Bernoulli, a Swiss Mathe-
matician and Physicist. In 1760, Daniel Bernoulli developed
a differential equation model to quantitatively analyze how
cowpox inoculation affects the spread of smallpox. Further,
Bernoulli used the model to assess the practical advantages
of a vaccination program [2, 3].

Over the years, the use of mathematical and computa-
tional models for understanding the dynamics of the infec-
tion, for analyzing the spread of diseases and for establishing
the effectiveness of vaccines, has greatly revolutionized the
study of infectious diseases and epidemic outbreaks [4]. The
computational techniques for analyzing infectious diseases
are diverse and growing rapidly. Some techniques have been
newly developed, whereas others have been derived from
diverse fields including dynamical systems, stochastic pro-
cesses, statistical physics, graph theory, statistics, operations
research and high-performance computing [5].

Recently, several computational methods such as image
processing, numerical methods, optimization, statistics, ar-
tificial intelligence etc. have been successfully employed for
biomedical analysis and medical diagnostics. Such tools have
proved to be valuable for treatment and surgery planning,
design of biosensors and development of decision support
systems.

The European Journal for Biomedical Informatics (EJBI),
being an official journal of the European Federation for Me-
dical Informatics, offers an excellent forum for sharing and
understanding of interdisciplinary scientific knowledge be-
tween the biomedical researchers and the healthcare industry.
Being a multilingual journal, EJBI also ensures the wide reach
of information on an international scale.

This special issue of EJBI entitled “Applications of Com-
putational Techniques in Infectious Diseases and Clinical Re-
search” gathers the authors’ effort to bring relevant scien-
tific and technological discussion about the applicability of
computational methods such as image processing, intelligent
computing, finite element methods, etc. in multidisciplinary
areas of infectious diseases and clinical research.

This issue comprises eight excellent contributions which
depict ideas applied in diverse areas such as intelligent biosen-
sor development, infectious diseases such as HIV and tuber-

culosis, analysis of clinical signals and images, and clinical
biomechanics.

Tuberculosis is a highly infectious disease and is a major
cause of death in underdeveloped and developing countries.
In the paper presented by Priya and Srinivasan, an automated
decision support system based on evolutionary extreme learn-
ing machines and sputum smear images has been developed
for diagnosis of Tuberculosis infection.

In recent years, the spread of HIV/AIDS has become a
global problem and is considered to be the most severe health
crisis of modern times. In the article submitted by Senbaga-
malar and Baskar Babujee, the authors have analyzed the
anti HIV activity of Quinolone Carboxylic acids using graph
theory.

Next, in the research article presented by Subashini et
al., the authors have extensively analyzed the antimicrobial
effects of the selected herbal plants such as Solanum xan-
thocarpum, Solanum nigrum and Helianthus annuus, using
digital image processing techniques.

In the next paper authored by Ganapathi et al., the au-
thors have used finite element methods for design and ana-
lysis of a hip implant model for surgical planning. The au-
thors have further optimized the implant for improving pa-
tient safety.

Breast cancer is one of the most common malignancy
in women and is a continuing threat worldwide. In the pa-
per presented by Yuvaraj and Ragupathy, a computer aided
method for segmentation and classification of mass in mam-
mographic images has been developed using a hybrid neuro-
fuzzy system.

In the next article presented by Najumnissa and Ran-
gaswamy, a detailed comparison on the classification per-
formance of intelligent computing techniques such as back
propagation networks, adaptive neuro-fuzzy inference sys-
tem, particle swarm optimization based neural networks and
radial basis function neural networks, for classification of nor-
mal and abnormal EEG signals, has been performed.

The paper authored by Innocent et al., describes a com-
puter aided semen quantification technique for analyzing the
quality of sperm in men. At present, infertility has become
a major concern in marital relationships and an automated
system for evaluation of sperm quality is highly useful for fast
and efficient analysis of infertility in men.

In the final paper of this special issue, presented by Durai
Arun et al., the authors have developed an image based mi-
crotiter plate reader system for 96-well format fluorescence

c©2013 EuroMISE s.r.o. EJBI – Volume 9 (2013), Issue 2



en2 Editorial

assays, using a blue light excitation and a k-means classifier.
Very promising results have been obtained and this interest-
ing work appears to be of high clinical importance.

This joint Indo-European effort clearly magnifies the ap-
plicability and importance of computational methods in the
fields of infectious diseases and clinical research. We are in-
debted to the Editor-in-Chief, Prof. Dr. Jana Zvárová and
the Executive Editor, Dr. Petra Přečková for their valuable
support. The Editors would like to thank the Reviewers of
this special issue, for their excellent reviews and comments.
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