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Preface

This volume of Springer’s Lecture Notes in Computer Science series records
the proceedings of the 8th International Workshop on Digital Mammography
(IWDM), which was held in Manchester, UK, June 18–21, 2006. The meetings
bring together a diverse set of researchers (physicists, mathematicians, computer
scientists, engineers), clinicians (radiologists, surgeons) and representatives of
industry, who are jointly committed to developing technology, not just for its
own sake, but to support clinicians in the early detection and subsequent patient
management of breast cancer. The conference series was initiated at a 1993
meeting of the SPIE in San Jose, with subsequent meetings hosted every two
years by researchers around the world. Previous meetings were held in York,
Chicago, Nijmegen, Toronto, Bremen, and North Carolina.

It is interesting to reflect on the changes that have occurred during the past
13 years. Then, the dominant technology was film-screen mammography; now it
is full-field digital mammography. Then, there were few screening programmes
world-wide; now there are many. Then, there was the hope that computer-aided
detection (CAD) of early signs of cancer might be possible; now CAD is not
only a reality but (more importantly) a commercially led clinical reality. Then,
algorithms were almost entirely heuristic with little clinical support; now there is
a requirement for substantial clinical support for any algorithm that is developed
and published. However, upon reflection, could we have predicted with absolute
certainty what would be the key questions to be addressed over the subsequent
(say) six years? No! That is the nature, joy, and frustration of research. There
are more blind alleys to explore than there are rich veins that bring gold (in all
senses of that analogy!).

What are the current preoccupations? What are currently the ideas that we
believe will bear handsome fruit over the next 20 years? These are reflected in the
programme, and in the choice of invited speakers. However, it is first important
to realize that what have been identified as the major challenges over the past
13 years continue to be challenges: robust, reliable, efficient algorithms for CAD,
segmentation, registration, and texture analysis await definitive solution, as they
do in image analysis generally (and mammography poses additional challenges).
Second, the challenges of delivering the technology effectively to end-users remain
unmet: what are the optimal prompts? How do you deliver CAD in large rural
areas? How do you deliver mammographic image analysis over the emerging
Grid? How do you integrate film-screen mammography with full-field digital?
How do you fuse mammography with other imaging modalities, such as MRI,
ultrasound, and PET. . . These observations explain about half of the sessions,
as they did at previous meetings (though we all believe we have made progress)!

Like great music, however, for all the increasingly understood and recur-
rent themes there are some newer ones that press for attention! Among these
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we can clearly identify tomosynthesis—subject of an invited address by Prof.
Dan Kopans at UNC in 2004 and now increasingly a commercial and clinical
reality—and the estimation and analysis of breast density—again, the subject
of an invited address by Prof. Norman Boyd at UNC in 2004. However, with the
exquisite hindsight of reflection on the past we will—six years hence—be able to
identify a number of other emergent themes, although not only are we not able
to see them clearly but would probably reject them as marginal! These might
be fusion of mammography with other modalities and x-ray imaging techniques
that currently seem avant garde.

A successful conference is a blend of inspired organization, financial support,
scientific insight; but, ultimately, the quality of the papers that were submit-
ted. Two of us (Sue, Mike) were charged by the IWDM Scientific Committee
to organize a meeting in the UK. We invited four-page outline papers, as op-
posed to the paragraphs that had previously been submitted. We believe that
this simultaneously increased the quality and decreased the number of submis-
sions. Each four-page abstract was assessed independently by at least two, often
three, members of the Scientific Committee, and the final eight-page submissions
were assessed independently by at least two members. We believe that the final
proceedings, which you have in your hand, constitute a state-of-the-art state-
ment of mammographic image analysis, its underlying physics, and clinical pull-
through. The invited addresses by Julietta Patnick—director of the UK national
breast screening programme—and Profs. Andrew Maidment—digital mammog-
raphy and tomosynthesis—and Etta Pisano—author inter alia of the influential
DMIST trial—were not included in the published proceedings; but their influ-
ence on the future of the research of the community, and its pull-through into
practice, cannot be over-emphasized.

Finally, in keeping with the multi-disciplinary nature of the meeting, the
meeting was supported by sponsors and there was an excellent industrial expo-
sition, pulled together by Reyer Zwiggelaar. The timely and efficient production
of the reviews, final versions, arrangements, etc. depended fundamentally on Dr.
Chris Rose and the remarkable CAWS website at Manchester.
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Márta Altrichter, Gábor Horváth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 509

The Dependence of Tomosynthesis Imaging Performance on the
Number of Scan Projections

Baorui Ren, Tao Wu, Andrew Smith, Chris Ruth, Loren Niklason,
Zhenxue Jing, Jay Stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517

First Attempt at 3D X-Ray Visualization of DCIS (Ductal Carcinoma
in Situ) Due to Refraction Contrast – In Good Relation to Pathological
View

Masami Ando, Takao Akatsuka, Hiroko Bando, Yoshinori Chikaura,
Tokiko Endo, Eiko Hashimoto, Keiichi Hirano, Kazuyuki Hyodo,
Shu Ichihara, Anton Maksimenko, Chiho Ohbayashi,
Hiroshi Sugiyama, Ei Ueno, Katsuhito Yamasaki,
Tetsuya Yuasa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 525

Wavelet Methods

Lossless Compression of Digital Mammograms
R. Visser, L. Oostveen, N. Karssemeijer . . . . . . . . . . . . . . . . . . . . . . . . . . 533

Capturing Microcalcification Patterns in Dense Parenchyma with
Wavelet-Based Eigenimages

Nikolaos Arikidis, Spyros Skiadopoulos, Filippos Sakellaropoulos,
George Panayiotakis, Lena Costaridou . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541

Breast Component Adaptive Wavelet Enhancement for Soft-Copy
Display of Mammograms

Spyros Skiadopoulos, Anna Karahaliou, Filippos Sakellaropoulos,
George Panayiotakis, Lena Costaridou . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549

Using Wavelet-Based Features to Identify Masses in Dense Breast
Parenchyma

Filippos Sakellaropoulos, Spyros Skiadopoulos, Anna Karahaliou,
Lena Costaridou, George Panayiotakis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557



Table of Contents XV

Full-Field Digital Mammography

Leveraging the Digital Mammography Image Screening Trial (DMIST)
Data for the Evaluation of Computer-Aided Detection (CAD) Devices:
A Proposal

Nicholas Petrick, Kyle J. Myers, Sophie Paquerault,
Frank W. Samuelson, Brandon D. Gallas, Robert F. Wagner . . . . . . . . 565

Comparison of Computerized Image Analyses for Digitized Screen-Film
Mammograms and Full-Field Digital Mammography Images

Hui Li, Maryellen L. Giger, Yading Yuan, Li Lan, Kenji Suzuki,
Andrew Jamieson, Laura Yarusso, Robert M. Nishikawa,
Charlene Sennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569

Comparison Between CRT and LCD Displays for
Full-Field-Digital-Mammography (FFDM) Interpretation

Chiara Del Frate, Alexia Bestagno, Viviana Londero,
Raffaella Pozzi Mucelli, Valerio Salomoni, Massimo Bazzocchi . . . . . . . 576

A Harmonized Quality Control Program for Digital Mammography
Martin Yaffe, Gordon Mawdsley, Aili Bloomquist . . . . . . . . . . . . . . . . . . 585

Contrast Threshold of 4 Full Field Digital Mammography Systems
Using Different Measurement Methods

A.-K. Carton, H. Bosmans, C. Vanongeval, G. Souverijns,
G. Marchal, J. Jacobs, D. Vandenbroucke, H. Pauwels, K. Nijs . . . . . . 593

Segmentation

The Use of Multi-scale Monogenic Signal on Structure Orientation
Identification and Segmentation

Xiao-Bo Pan, Michael Brady, Ralph Highnam,
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