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Foreword

Significant development in medical diagnosis and therapy, observed in recent
years, is undoubtedly connected with the development of computer systems
of information processing on the basis of the improvement of technology
and construction of electronic devices, application of theory and appropri-
ate algorithms as well as development of tools used in the software devel-
opment process. Possible benefits obtained in all branches of medicine are
unquestionable.

The progress of civilization results in an increase of the disease rate in mus-
coskeletal and cardiovascular systems, tumours being predominant in medical
statistics. Furthermore, factors concerning aging of population, traffic acci-
dents, sports activity, in particular extreme sports, demand modern medical
techniques and technologies. The solution of complex problems concerning
diagnostics and medical therapy is possible thanks to the development of in-
terdisciplinary cooperation of experts from diverse branches of medical and
engineering fields. The engineering knowledge defined as biomedical engineer-
ing is covering biosystems, biomaterials, biomechanics and rehabilitation en-
gineering, biomedical imaging as well as computer and telemedicine systems,
neural networks and medical physics.

The development of biomedical engineering undoubtedly reflects the present
state of the art and knowledge of biological reality. Mainly, it depends on
the application of new cognitive and diagnostic methods that use the latest
achievements from the field of natural sciences and technology.

Issues concerning biomedical engineering are actively developed in many
scientific and clinical centres all over the world, which is manifested by a
stream of reports, publications and papers. Thus, their periodic analysis
and synthesis is required. In consequence, comprehensive studies enriching
the present state of the art are published. The studies will be useful in the
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arrangement of knowledge and its application, in the production of medical
devices and the elaboration of innovative diagnostic and therapeutic proce-
dures in clinical practice. The papers presented in this book are pursuing the
above denoted aims.

Gliwice, June 2010 Jan Marciniak



Preface

Information Technology in Biomedicine is an interdisciplinary research area,
that bridges the gap between methodological achievements in engineering
and clinical requirements in medical diagnosis and therapy. It is an emerging
field focusing on collaboration between physicians, scientists, and technicians
in order to define and meet patients needs. Many of these areas are recog-
nized as research and development frontiers in employing new technology in
clinical environment. These include image-guided diagnosis and treatment,
biotechnology, biomaterials, biometrics, telemedicine and home care. New
approaches to information technologies increase the efficiency of medical di-
agnostic and treatment and permit more information to be extracted from
the acquired data. In this book, members of the academic society of technical
and medical background present their research results and clinical implemen-
tation in order to satisfy the functional requirements of authorized physicians
for the benefit of the patients.

An extended area is covered by the articles. It includes biomedical signals,
medical image processing, computer-aided diagnosis and surgery, biometrics,
healthcare and telemedicine, biomechanics, biomaterials, bioinformatics. Sec-
tion on bronchoscopy presents the basis as well as new research studies per-
formed in this field. Papers present various theoretical approaches and new
methodologies based on fuzzy sets, mathematical statistics, mathematical
morphology, fractals, wavelets, syntactic methods, artificial neural networks,
graphs and many others.

We would like to express our gratitude to all paper reviewers as well as
the authors who have contributed their original research papers.

Gliwice, Ewa Pi ↪etka
June 2010 Jacek Kawa
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