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Preface

The present book includes extended and revised versions of a set of selected papers from
the 12th International Joint Conference on Biomedical Engineering Systems and Tech-
nologies (BIOSTEC 2019), held in Prague, Czech Republic, during February 22–24,
2019. BIOSTEC is composed of five colocated conferences, each specialized in a dif-
ferent knowledge area, namely BIODEVICES, BIOIMAGING, BIOINFORMATICS,
BIOSIGNALS, and HEALTHINF.

BIOSTEC 2019 received 271 paper submissions from 47 countries, of which only
8% are included in this book. This reflects our care in selecting those contributions.
These papers were selected by the conference chairs and their selection was based on a
number of criteria that included the classifications and comments provided by the
Program Committee members, the session chairs’ assessment, and the program chairs’
meta review of the papers that were included in the technical program. The authors of
selected papers were invited to submit a revised, extended, and improved version
of their conference paper, including at least 30% new material.

The purpose of the BIOSTEC joint conferences is to bring together researchers and
practitioners, including engineers, biologists, health professionals, and informatics/
computer scientists. Research presented at BIOSTEC included both theoretical
advances and applications of information systems, artificial intelligence, signal pro-
cessing, electronics, and other engineering tools in areas related to advancing
biomedical research and improving healthcare.

The papers selected to be included in this book contribute to the understanding of
relevant trends of current research on the biomedical engineering field. In particular, the
book contains chapters describing novel trends in biodevices, namely the potential to
apply microfluidic platforms to analyze cell deformability in biological fluids, the
development of algorithms to compare electrical impedance diagnostics, the simulation
of the magnetic navigation of micro robots in the body, or even a new platform for the
robotic rehabilitation of balance impairment. This book also includes papers on
machine learning – and specifically deep learning – for biosignal processing in medical
contexts. This includes the classification of cardiac arrhythmias, stress, or
non-stationarity of heart rate. Another trend is the focus on applicable sensor setups
with high mobility and low degree of intrusiveness, such as commercially available
wearables. Another set of papers included in this book contribute to the understanding
of relevant trends of current research on medical image analysis. This includes both
classic methods like active contours and modern deep learning techniques like con-
volutional neural networks. In both cases the crucial element is domain knowledge
provided by the experts. It can be expressed either in natural language, which need to
be transformed into semantic constraints applied while contour evolution, or as an
annotated set of data, which is directly used for neural network training. Another group
of papers presents novel algorithms to deal with involved research problems in
structural bioinformatics, genomics and proteomics, model design and evaluation, and



drug discovery. Finally, some papers describing the role and acceptance of socially
assistive robots in rehabilitation, detection of cognitive impairments and early
Alzheimer’s dementia, GDPR compliance of mHealth, and improvement of data
management in healthcare by adopting FAIR principles and standardizing clinical
caremaps were also included.

We would like to thank all the authors for their contributions and also to the
reviewers who helped to ensure the quality of this publication.

February 2019 Ana Roque
Arkadiusz Tomczyk
Elisabetta De Maria

Felix Putze
Roman Moucek

Ana Fred
Hugo Gamboa
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