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Modern medical imaging is perhaps the most progressive
and also the most appreciated diagnostic tool in health care.
Images provided by different imaging modalities correspond
well to the background anatomical knowledge and are there-
fore well accepted and understood by the medical staff. The
contribution of modern imaging to the progress of medicine
and level of health care is thus widely recognised. While there
is admirable progress in designing new or innovated imaging
modalities often based on new physical principles, the overall
success is equally due to the computational part of the imag-
ing. All modern medical imaging modalities use image data
in the digital form. Image reconstruction from incompre-
hensible projection data, their processing, noise and distor-
tion removal, or various display methods matched to partic-
ular needs of diagnostics, all depend heavily on the compu-
tational aspects of medical imaging. The progress in medical
imaging is thus in a great part a success of information pro-
cessing, both on the side of algorithm design and implemen-
tation, as well as utilising large-scale-integration-based hard-
ware. Without being too visible, computers are a substan-
tial part of any modern imaging system and the specialised
software forms a great deal of the system value, the corre-
sponding algorithms being often the well guarded “family sil-
ver” of the imaging systems producing firms.

During the last two decades, the development in medi-
cal imaging was crucially conditioned by inclusion of com-
plex digital processing of the measured raw image data. This
has formed a great number of scientifically interesting prob-
lems and has lead to solutions reflecting the properties of im-
age data provided by different medical imaging modalities. It
has been recognised that utilising the knowledge of physical

mechanisms behind each modality, or identifying modality-
specific data properties, can significantly contribute to the
efficiency of designed processing methods. The image analy-
sis methods needed, for example, in tissue characterisation,
are typically modality-dependent; at least in parameter se-
lection but often requiring new specific approaches. On the
other hand, the medical knowledge of anatomic structures
can be used with an advantage during the analytic phase of
processing, namely to improve the segmentation reliability
and quality of visualisation. Another area typical for medical
image processing concerns merging of multimodal data into
consistent three-dimensional or (including time-dimension)
four-dimensional data blocks enabling better diagnosis
based on combining different-modality information. All in
all, the list of contributions and application areas is virtually
endless.

New methods or modifications of modality-oriented
medical image processing are continuously designed and de-
veloped but the research reports are often rather scattered
in the literature. This was the philosophy behind the deci-
sion to prepare a special issue of the EURASIP Journal on
Applied Signal Processing devoted to this area. The invita-
tion to submit papers describing advances in acquisition,
restoration, reconstruction, segmentation, and visualisation
of medical image data was thus formulated. Contributions
were also considered dealing with the impact of the new
data-processing methods to imaging process itself, and to the
possibilities of clinical applications. Naturally, only a limited
contribution in this direction can be expected from a single
issue. Nevertheless, the contributors’ response shows that the
concept found its audience.
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Out of twenty submitted papers, nine have been finally
selected by the Guest Editors, taking into account the eval-
uations via standard international peer-review process. The
selected papers cover a wide range of imagingmodalities: pri-
marily the magnetic resonance imaging (papers by Lethmate
et al. and Positano et al.), X-ray CT (Púčik et al.), X-ray pro-
jection (Öktem et al. and Liang et al.), γ-ray SPECT imag-
ing (Lundqvist et al.), and ultrasonic imaging (Argenti et al.
and Mischi et al.); each dealing with a particular problem in
data processing or interpreting. The paper by Yang et al. rep-
resents a method applied to different modality images. The
classification of papers could be based on other viewpoints
as well (e.g., mathematical background, medical application
area, etc.) but the selected one is the most natural with re-
spect to the special issue characterisation.

The Editors were primarily seeking high-quality research
papers presenting methods evaluated against state-of-the-art
solutions. Whether the goal was reached is for the reader to
assess. If the conclusion is positive, the objective followed by
the Guest Editors is fulfilled.
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