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Preface  

The fifteenth international conference on Information Processing in Medical 
Imaging (IPMI) was held June 9-13, 1997 on the campus of Green Mountain 
College in Poultney, Vermont, USA. Following the very successful 1995 IPMI 
meeting held in Brest, Prance, this conference was the latest in a series of biem 
nial meetings where new contributions to the processing and analysis of medical 
images were critically discussed and extended. 

We received 96 full paper submissions to this meeting; of these,  only 27 
were accepted as oral presentations. The three or four papers in each section 
of the proceedings correspond to the actual oral sessions at the meeting, and 
each session comprises three or four representative works at the leading edge 
of an important  area. ( However, this quantization led to a few cases of strange 
categorical bedfellows.) The papers were presented in a single track, received the 
bulk of the discussion time during the course of the meeting, and were each given 
14 pages in the proceedings. This year, 31 submissions were accepted as poster 
presentations. For the first t ime at IPMI, tile posters were each given 6 pages in 
the proceedings in order to better document some of the excellent submissions 
that could not be presented orally. 

It was our intent that IPMI97 recapture some of the flavor of previous IPMIs, 
where the applied mathematics common to the separate areas of image analysis, 
image reconstruction, and image quality assessment would unify the meeting, 
and would encourage equal numbers of submissions from each of these areas. 
While the breadth of topics was considerable, the representation was not equal; 
as in recent IPMIs, image analysis continued as the dominant topic. 

The first session concerns, in a general sense, the construction of shape mod- 
els from examples, and matching procedures useful in these endeavors. The con- 
struction of abstract shape models, the topic of the first two papers, often de- 
pends ultimately on the operations of identifying, and then matching, homolo- 
gous landmarks across sets of  images. The third paper presents the formulation 
of an algorithm to carry out these procedures, and proposes a novel means of 
sidestepping the laborious task of identifying homologies. 

While the three papers in session 1 deal mostly with analyses and models 
independent of specific medical applications, the topic of the related fifth ses- 
sion is concerned more with registration and mapping problems that  arise in 
specific modalities. Of note here is the introduction of physical models of tissue 
deformation into the registration problem. The fourth paper in this session is 
not concerned with registration per se, but with efficient means of transforming 
images once suitable mappings have been computed. 

Traditionally, IPMI has included a session on novel imaging methods and 
modalities, since these carry concomitant challenges in information processing. 
The papers in the second session concern the novel modalities of elastic imaging, 
electrical impedance tomography (the topic of the previous IPMI Erbsmann 
Award paper), and optical tomography. Image reconstruction is the problem 
that  arises in the latter two modalities. The fourth paper, whose subject is 
actually a novel image representation rather than a modality, falls neatly into 
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the spirit, if not the content, of this session. 

Segmentation continues as a formidable challenge for medical image analysis, 
with widespread application foreseen for practical and robust methods. The pa- 
pers in session 3 illustrate the continuing maturat ion of segmentation models and 
algorithms as applied to anatomical images. As this area matures, it is interest- 
i ng to note that segmentation methods are becoming increasingly anatomically 
specific, with models tuned to stable anatomical features such as major  brain 
sulci. In this same vein, one may also observe, as in the first paper, that effective 
medical segmentation may need to make use of a collection of empirical pro- 
cedures, rather than relying on an algorithm derived from a single overarching 
principle. 

Session 4 is something of a hybrid. The first two papers, dealing with image 
quality, concern detection and estimation tasks given a statistical model of an 
image. The mathematical  difficulties here often limit one to using unrealistic 
models of signal and background, and the extension to more realistic statistical 
models, as discussed in the first paper, represents a real advance. The second 
paper concerns the approximation of ML and MAP estimates of object param- 
eters that  are nonlinear functions of the observed noisy image data, a topic of 
importance in applications such as quantitation in nuclear medicine. The last 
two papers also focus on statistical models of low-level data, but not in the con- 
text of image quality per se. The fourth paper deals with the implications for 
PE T  reconstruction of realistic non-Poisson  models of projection data, and the 
third paper with new mixture models for clustering, for example, the types of 
multidimensional data acquired in MR imaging, with implications for segmen- 
tation, 

The maturat ion of PET  and SPECT and the advent of fMRI have introduced 
new statistical information processing problems concerning the analyses of ac- 
tivation and functional data in neuroscientific and clinical studies. This is the 
direct concern of the first three papers in session 6, which address the fascinating 
challenges of inferences from spatiotemporal functional data. The last paper in 
this session introduces a statistical method to derive a model of normality from 
sets of SPECT brain images. 

Magnetic resonance is the theme of papers in the last session. In addition 
to fMRI, the cornucopia of new imaging methods stemming from this modali ty 
continues unabated twenty-six years after the first crude MR images were gener- 
ated at Stony Brook. Just one example: the amazing capability of MR to "tag" 
tissue parcels has generated a set of image tracking problems useful to cardiac 
MR, and the first two papers represent recent advances in this area. The latter 
two papers, dealing with motion correction and volume measurement, address 
important  practical concerns of MR imaging. 

IPMI has been lauded as a unique forum for the interchange of ideas in 
medical image processing and analysis. The editors, naturally, concur, and feel 
duty bound to add their own observations. IPMI is unique in format, of course, 
with its (in)famous unlimited discussion periods raging into the night. One could 
characterize IPMI as a vortex that  draws in ideas from our sister communities 
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in applied mathematics, physics, electrical engineering, computer science, and 
statistics to fertilize advances specific to medical imaging, but this could also be 
said of other meetings. More than other meetings, however, IPMI demands that 
contributions pay attention to the real constraints that arise in medical imaging 
practice. Aesthetic, self-consistent theories, of, say, anatomical image segmen- 
tation are challenged if these cannot possibly adapt to the ambiguities of the 
heterogeneous and complex anatomy of the human body. Latitude is necessary, 
of course, and the demands of medical practice are not enforced to the point of 
commercial viability (Is the new reconstruction algorithm too slow to be clin- 
ically practical?) or validation extensive enough for government approval (Has 
the promising new segmentation method been rigorously tested on a large pa- 
tient population?). These areas are properly addressed in other meetings. These 
freedoms, suitably tempered by adherence to constraints, thus frame the unique 
role of IPMI. 

New Haven 
Stony Brook 

James S. Duncan 
Gene R. Gindi 

March, 1997 
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