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The field of medical image analysis encompasses a wide variety of technical challenges 
and accompanying methodologies. This selection of papers from MIUA 2010 (held at the 
University of  Warwick and chaired by Abhir  Bhalerao and Nasir  Rajpoot)  reflects  this 
interest. However, at a very general level, four out of the five papers here relate to the 
difficulties associated with extracting information from biological  structures,  which are 
inherently deformable, via processes of registration. This is a topic which has become very 
popular at conferences, because of the interesting questions associated with the problem, 
the intersection of the topic with the mathematical expertise of those working in the area, 
and the many potential applications awaiting us in science and clinical practice should this 
be reliably achieved.

“Deformable Multi-Modal Registration with gradient orientation based on structure 
tensors”  (Heinrich  et  al.)  attempts  to  extend  conventional  image-to-image  alignment 
techniques via the use of more sophisticated similarity scores,  and as such is largely a 
technical paper.

“Local Similarity measures for Lesion Registration in DCE-MRI of the breast” (Schäfer 
et  al.)  is  also related to extending registration methodology,  this  time for the situation 
where a time-course measurement is available at each location in the 3D volume.

“Non-rigid  chest  image  registration  with  preservation  of  topological  and  rigid 
structures” (Baluwala et al.) is a more conventional example of image registration – this 
time attempting to impose some form of physical/biological realism on top of the purely 
(unphysical) image-based smoothness constraints often found in the non-rigid registration 
literature.

“Finding landmarks in the functional  brain using feature reduction and alignment 
techniques” (Engel and Brechmann) exposes the difficulties associated with attempts to 
relate fMRI data to anatomical structure, for purposes of quantitative comparison of brain 
function between different subjects.
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In each case, these four papers address fundamental issues regarding the limits of the 
information we can expect to extract, via the methods currently used in many research 
groups. It is for this reason that these papers have been selected for publication in this 
special edition of the Annals.

The final paper “Classification of MRI brain scan data using shape criteria” (Elsayed et 
al.)  is  of  a  different  nature.  It  provides  an  example  of  how  ideas  can  cross  between 
disciplines.  The  results,  if  upheld  in  future  work,  indicate  that  simple  approaches  to 
analysis may have real utility in clinical decision support.

For  us,  all  these  papers  stimulate  ideas  and  questions  for  future  work,  as  good 
conference papers should do, and we hope that future readers will have similar reactions.


