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Breakout Sessions
Friday 25

Session B1: 3D cone-beam CT phantoms
Chair: L. Desbat, TIMC-IMAG, Grenoble, (France)

The aim of this breakout session, proposed by Michael Grass, is to answer the following
questions "What kind of phantom should we use to estimate the precision and correctness of
cone beam CT algorithms? How to define standard phantoms? How to make their definition
available? How to produce data from these definitions? How to provide standard data (real
objects measured in a real imaging systems)?"

The break out session will start with an introduction of Michael Grass, followed by two short
presentations. Then we will discuss the design of standard "3D cone-beam CT phantoms", the
way to build them and the way to make them available. Any proposals and ideas are welcome.

16h15 A phantom data base for the evaluation of cone-beam CT reconstruction methods

M. Grass, Philips, Hamburg (Germany)

The investigation of cone-beam CT reconstruction techniques is a major research topic at the
moment. In order to enable a comparison of the different approaches to the 3D reconstruction
problem, a public phantom database consisting of mathematical phantoms and high-resolution
medical CT data sets would be very useful. Different phantoms for the evaluation of the resulting
3D image quality will lead to a more objective measure of the performance of the reconstruction
algorithms. A motivation for the generation and ideas for the realization of such a database will
be given in this introduction in order to stimulate the discussion of this topic.

16h30 Phantoms designed and used by Siemens

M. Kachelriess, Institute of Medical Physics, Erlangen (Germany)

Siemens has cooperated with the Institute of Medical Physics (IMP) Erlangen in the design of
CT-phantoms for the evaluation of cone-beam algorithms. The efforts are part of the FORMED
research project (visit http://www.formed.de/). We will present our phantoms and define
simulation Parameters.

16h40 Generation of analytical CB projections from simple primitives
S. Bonnet, CREATIS, Lyon (France)
We present a way to produce CB data using simple geometrical primitives.

16h50 Discussion
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Call for papers:
IEEE TRANSACTIONS ON MEDICAL IMAGING
VOLUMETRIC RECONSTRUCTION OF MEDICAL IMAGES
FREEK J. BEEKMAN, MICHEL DEFRISE, MAX A. VIERGEVER, Guest Editors

In the last decade, significant progress has been made in three-dimensional reconstruction of
medical images from projections. In particular, the emergence of "fully 3-D" acquisition
techniques has provided new insights and opened new diagnostic possibilities. In these
techniques, the tomographic mode of acquiring information in fixed parallel planes has been
relaxed so as to allow rays to {raverse {ransaxial sections. Examples are cone beam CT,
converging collimator SPECT, multi-ring PET, and volumetric MRI. These novel acquisition
modes have evoked the study of sampling strategies, system modeling, reconstruction efficiency,
and performance evaluation. These developments have made significant contributions to
diagnostic radiology and nuclear medicine, and are beginning to have an impact on treatment
planning. Current research topics in the area of volumetric image reconstruction include novel
imaging techniques as, e.g., three-dimensional ultrasonic and optical imaging, model-based
image reconstruction, acceleration of reconstruction algorithms, evaluation of volumetric vs.
tomographic reconstruction, and reconstruction of time series of 3-D images (4-D image
reconstruction).

We invite research papers that address these issues. Suggested topics include:
e Novel volumetric imaging modalities
e Optimization of geometry and sampling strategies for fully three-dimensional acquisition

e Reconstruction techniques for volumetric PET, SPECT, CT, MR, ultrasonic and optical
imaging

e Improvement of system performance on three-dimensional reconstruction

¢ Inclusion of scatter modeling and detector response modeling in reconstruction paradigm
¢ Numerical aspects of volumetric image reconstruction

¢ Performance evaluation of image reconstruction methods

e Assessment of image quality of 3D reconstructed images

e Reconstruction of time series of three-dimensional images

The IEEE Transactions on Medical Imaging (TMI) primarily seeks full papers, describing
original work in the area of volumetric reconstruction of medical images for this special issue.
These articles should represent the state-of-the-art or the state-of-the-practice of work done in
this area. Newly proposed methods should be evaluated against existing solutions and techniques
on the basis of representative data sets; performance evaluation on actual clinical data is
encouraged.






