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Editorial
Ultra wideband (UWB) techniques have attracted much
research interest in a variety of medical applications. Novel
biomedical electromagnetic imaging techniques have relied
on UWB radar concepts to improve the sensitivity and
specificity of cancer detection. Tissue-implanted UWB
devices communicate biomedical signals from the interior to
the exterior of the human body and vice versa. UWB
systems may also be deployed for non-contact, non-invasive
vital-sign monitoring. Developing and optimising these
technologies involves a crystal understanding of the
interactions between UWB electromagnetic field and human
body. Moreover, UWB technology can be applied in
body-centric wireless communications, which refer to
human-self and human-to-human networking with the use
of wearable and implantable wireless sensors. It
encompasses wireless body area network (WBAN), wireless
sensor network (WSN), and wireless personal area network
(WPAN). Body-centric wireless communications find rich
applications in personal health monitoring to achieve
distributed diagnosis and home healthcare.
The objective of this special issue is to highlight current
and emerging research in applications of UWB systems in
biomedicine, which will bring together the latest work in
this growing interdisciplinary field. In this special issue, we
have collected six papers covering various aspects of the
applications of UWB systems in biomedicine by several
leading research groups.
The first article titled ‘UWB channel modelling for
wireless body area networks in a hospital’ by
Taparugssanagorn et al. describes an experimental study of
the UWB WBAN channel in a hospital environment. The
measured data are used to develop statistical models for the
channel, which can then be used to design efficient and safe
communication networks.
The second article titled ‘Medical applications adapting
ultra wideband – a system study’ by Viittala et al. studies
two types of UWB systems, i.e., direct sequence UWB
(DS-UWB) and UWB frequency modulation (UWB-FM) in
order to find the best solution of physical layer for medical
WBAN.
The third article titled ‘Experiences on bio-medical
sensing using ultra wideband communications and radar
technology’ by Bilich studies and reports some
experimental results on the application of UWB technology
to perform biomedical sensing and vital-sign monitoring in
humans.
The fourth article titled ‘Off-body UWB channel
characterisation within a hospital ward environment’ by
Catherwood et al. presents received signal strength
measurements and delay statistics for both stationary and
mobile users equipped with a wearable UWB radio
transmitter within a hospital environment.
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The fifth article titled ‘An overview of radar based ultra
wideband breast cancer detection algorithms’ by Teo et al.
gives an overview of the existing algorithms for UWB
breast cancer detection, which is a safe, accurate and
easy-to-use technique that can be performed in the general
practitioner clinics to overcome the restriction faced in
mammography.
The sixth article titled ‘Investigating a double layer
Vivaldi antenna design for fixed array field measurement’
by Ostadrahimi et al. investigates a modified Vivaldi
antenna with improved cross polarisation working in the
UWB frequency range (3.1–10.6 GHz) to be used as
multiple probes for microwave tomography system.
We believe that these interesting papers will inspire
further progress and innovation in the area of UWB systems
in biomedicine.
Finally, we would like to thank the Editor-in-Chief
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the
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Ultra
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Dr. R.S. Kshetrimayum, for supporting us to prepare this
special issue. We would also like to thank the authors for
their outstanding work and the anonymous reviewers for
their time and effort spent on reviewing the submitted
manuscripts.

