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Foreword

The pervasive creation and consumption of content, especially visual content, is
ingrained into our modern world. We’re constantly consuming visual media content,
in printed form and in digital form, in work and in leisure pursuits. Like our cave–
man forefathers, we use pictures to record things which are of importance to us
as memory cues for the future, but nowadays we also use pictures and images to
document processes; we use them in engineering, in art, in science, in medicine, in
entertainment and we also use images in advertising. Moreover, when images are in
digital format, either scanned from an analogue format or more often than not born
digital, we can use the power of our computing and networking to exploit images to
great effect.

Most of the technical problems associated with creating, compressing, storing,
transmitting, rendering and protecting image data are already solved. We use ac-
cepted standards and have tremendous infrastructure and the only outstanding chal-
lenges, apart from managing the scale issues associated with growth, are to do with
locating images. That involves analysing them to determine their content, classi-
fying them into related groupings, and searching for images. To overcome these
challenges we currently rely on image metadata, the description of the images, ei-
ther captured automatically at creation time or manually added afterwards. Mean-
while we push for developments in the area of content–based analysis, indexing and
searching of visual media and this is where most of the research in image manage-
ment is concentrated.

Automatic analysis of the content of images, which in turn would open the door
to content–based indexing, classification and retrieval, is an inherently tough prob-
lem and because of the difficulty, progress is slow. Like all good science it cannot be
rushed yet there is a frustration with the pace of its development because the rollout
and development of other related components of image management, components
such as capture, storage, transmission, rendering, etc., has been so rapid. We seem
to be stuck on the problems of how to effectively find images when we are looking
for them. While this is partly caused by the sheer number of images available to us,
it is mostly caused by the scientific difficulty of the challenge and so it requires a
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viii Foreword

basic scientific approach to exploring the problem and finding solutions. As in all
science, a fundamental aspect is measurement and benchmarking.

In any science, each new development, each approach, algorithm, model, idea or
theory has to be measured in order to determine its worth and validity. That is how
progress is made, and how fields advance. A theory is put forward and experiments
to assess and measure the theory are carried out which may or may not support
the theory and we advance the field, either by learning more about what works, or
equally important we learn about what does not work. In the technology sector and
in the information management area in particular, measuring the validity and worth
of new ideas, approaches, etc., now takes place as part of organised benchmarking
activities and there are many established examples. The Pascal Visual Object Class
recognition challenge addresses recognising objects in images, TRECVid addresses
content analysis, retrieval and summarization from video, the KDD competition ad-
dresses data mining, and there have been others in machine learning for stock market
prediction, shape retrieval, coin classification, text detection and reading, face verifi-
cation, fingerprint verification, signature verification and of course the well–known
NetFlix data mining and recommender competition. All these and many others take
place against a backdrop of exploring new ideas, new approaches, and measuring
their efficacy in a controlled environment. Which takes us to the present volume
which covers ImageCLEF.

Cross–language image retrieval is a niche application domain within the broader
area of managing image/visual media. Its importance is huge, though given the
directions in which Internet growth is heading with multi–linguality and cross–
language resources and processes growing ever more important. Henning Müller
and Paul Clough have put together an impressive collection of contributions describ-
ing the formation, the growth, the resources, the various tasks and achievements of
the ImageCLEF benchmarking activity, covering seven years of development in an
annual cycle and involving contributions from hundreds of researchers from across
the globe. This book could be described as a capstone volume which brings to-
gether all the contributions into one place, but a capstone is a finishing stone or
a final achievement, and ImageCLEF continues today, as active as ever. With four
parts which address the settings and logistics of ImageCLEF, the various track re-
ports, some reports from participants and finally some external views, the volume
is balanced and presents a comprehensive view of the importance and achievements
of ImageCLEF towards advancing the field of cross–lingual image retrieval. It will
remain an essential reference for anybody interested in how to start up and run a
sizeable benchmarking activity, as well as an invaluable source of information on
image retrieval in a cross–lingual setting.

Alan F. Smeaton
CLARITY: Centre for Sensor Web Technologies

Dublin City University
Dublin, Ireland, May 2010



Preface

This book contains a collection of texts centred on the evaluation of image retrieval
systems. Evaluation, whether it be system–oriented or user–oriented, is an important
part of developing effective retrieval systems that meet the actual needs of their end
users. To enable reproducible evaluation requires creating standardised benchmarks
and evaluation methodologies. This book highlights some of the issues and chal-
lenges in evaluating image retrieval systems and describes various initiatives that
have sought to provide researchers with the necessary evaluation resources.

In particular the book summarises activities within ImageCLEF, an initiative to
evaluate cross–language image retrieval systems that has been running as part of the
Cross Language Evaluation Forum (CLEF) since 2003. ImageCLEF has provided
resources, such as benchmarks, for evaluating image retrieval systems and comple-
ments a number of initiatives within the image retrieval research community, such
as TRECvid for video retrieval, PASCAL for object recognition and detection and
the many other smaller benchmarks, databases and tools available to researchers.

In addition to providing evaluation resources, ImageCLEF has also run within
an annual evaluation cycle culminating in a workshop where participants have been
able to present and discuss their ideas and techniques, forming a community with
common interests and goals. Over the years ImageCLEF has seen participation from
researchers within academic and commercial research groups worldwide, includ-
ing those from Cross–Language Information Retrieval (CLIR), medical informatics,
Content–Based Image Retrieval (CBIR), computer vision and user interaction.

This book comprises contributions from a range of people: those involved di-
rectly with ImageCLEF, such as the organisers of specific image retrieval or annota-
tion tasks; participants who have developed techniques to tackle the challenges set
forth by the organisers; and people from industry and academia involved with image
retrieval and evaluation in general and beyond ImageCLEF. The book is structured
into four parts:

• Part I. This section describes the context of ImageCLEF and the issues involved
with developing evaluation resources, such as test collections and selecting eval-
uation measures. A focal point throughout ImageCLEF and across many of the
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x Preface

tasks has been to investigate how best to combine textual and visualisation infor-
mation to improve information retrieval. Within the first section we summarise
approaches explored within ImageCLEF over the years for this critical step in
the retrieval process.

• Part II. This section includes seven chapters summarising the activities of each
of the main tasks that have run within within ImageCLEF over the years. The
track reports are written by those involved in co–ordinating ImageCLEF tasks
and provide summaries of individual tasks, describe the participants and their
approaches, and discuss some of the findings.

• Part III. This section is a selection of chapters by groups participating in various
tasks within ImageCLEF 2009. Summaries of the techniques used for various
domains such as retrieving diverse sets of photos from a collection of news pho-
tographs, multi–modal retrieval from online resources, such as Wikipedia, and
retrieval and automatic annotation of medical images are presented. The chap-
ters in this section show the variety and novelty of state–of–the–art techniques
used to tackle various ImageCLEF tasks.

• Part IV. The final section provides an external perspective on the activities of
ImageCLEF. These help to offer insights into the current and emerging needs for
image retrieval and evaluation from both a commercial and research perspective.
The final chapter helps to put ImageCLEF into the context of existing activities
on evaluating multimedia retrieval techniques, providing thoughts on the future
directions for evaluation over the coming years.

Sierre, Zürich, Martigny, Switzerland Henning Müller
Sheffield, UK Paul Clough
July 2010 Thomas Deselaers

Barbara Caputo
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