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Preface

The Visual Information Systems International Conference series is designed to
provide a forum for researchers and practitioners from diverse areas of computing
including computer vision, databases, human—computer interaction, information
security, image processing, information visualization and mining, as well as
knowledge and information management to exchange ideas, discuss challenges,
present their latest results and to advance research and development in the
construction and application of visual information systems. Following previous
conferences held in Melbourne (1996), San Diego (1997), Amsterdam (1999), Lyon
(2000), Taiwan (2002), Miami (2003), San Francisco (2004) and Amsterdam (2005),
the Ninth International Conference on Visual Information Systems, VISUAL2007,
was held in Shanghai, China, June 28-29, 2007.

Over the years, the visual information systems paradigm continues to evolve, and
the unrelenting exponential growth in the amount of digital visual data underlines the
escalating importance of how such data are effectively managed and deployed.
VISUAL2007 received 117 submissions from 15 countries and regions. Submitted
full papers were reviewed by more than 60 international experts in the field. This
volume collects 54 selected papers presented at VISUAL2007. Topics covered in
these papers include image and video retrieval, visual biometrics, intelligent visual
information processing, visual data mining, ubiquitous and mobile visual information
systems, visual semantics, 2D/3D graphical visual data retrieval and applications of
visual information systems.

Two distinguished researchers delivered keynote talks at VISUAL2007. Wei-Ying
Ma from Microsoft Research Asia gave a talk on “The Challenges and Opportunities
of Mining Billions of Web Images for Search and Advertising.” Michael Lew from
Linden University, The Netherlands, gave a talk on “Visual Information Retrieval:
Grand Challenges and Future Directions.”

We would like to thank Hong Lu, Yue-Fei Guo and their team for the significant
organization effort that they put in. We are grateful to the Department of Computer
Science and Engineering, Fudan University for hosting the conference. In particular,
we would like to express our gratitude to members of the Program Committee for
their part in reviewing the papers to ensure a high-quality and successful conference.

September 2007 Guoping Qiu
Clement Leung

Xiang-Yang Xue

Robert Laurini
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Visual Information Retrieval — Future Directions and
Grand Challenges

Michael Lew
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Abstract. We are at the beginning of the digital Age of Information, a digital
Renaissance allowing us to communicate, share, and learn in novel ways and
resulting in the creation of new paradigms. However, having access to all of the
knowledge in the world is pointless without a means to search for it. Visual
information retrieval is poised to give access to the myriad forms of images and
video, comprising knowledge from individuals and cultures to scientific fields
and artistic communities. In this paper I summarize the current state of the field
and discuss promising future directions and grand challenges.

Keywords: Visual Information Retrieval, Grand Challenges.

1 Visual Information Retrieval

Millennia ago, the Egyptians created the Library of Alexandria, an attempt to collect
all of the knowledge in the world and store it in one vast library. The people who
were responsible for collecting, indexing, and storing the knowledge were the earliest
members of our field. They had the challenge of preserving the knowledge of their
culture for future generations. This paper is a summary of the recent work in the field
of Visual Information Retrieval (VIR) as described in the survey found in [1].

Today, we live in a world flooded with limitless data from every corner of the
globe. The goal of the field of Visual Information Retrieval (VIR) is to develop new
paradigms and theories for how to collect, store, analyze, search, and summarize
visual information [2,3]. Raw bits are not enough. We must convert the bits into
semantic concepts, meaningful translations of the data, and thereby bridge the
semantic gap between the computer and humans.

Even though VIR encompasses many areas such as new features, selection
algorithms, and similarity measures [11,12,13] and aspects such as high performance
data structures and algorithms for very large data repositories, the focus in this article
is on human centered aspects which are crucial to the future success of VIR. Next we
discuss visual concept detection.

Early systems for face detection came from the field of Computer Vision and were
limited to common assumptions such as (1) simple background such as a single color;
(2) only one face per image; (3) no facial expressions; (4) no glasses; and (5) no
occlusions over any part of the face. While the early face detection systems [16] had
intriguing theory underlying the methods, the systems were not useful in VIR because
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the assumptions were too strict. In the past ten years major leaps forward have
occurred as our field has addressed the difficult challenge of detecting objects in
complex backgrounds. By the mid 90s, VIR researchers had succeeded in creating
robust face detection systems founded on new paradigms such as information theory
[7,8] which had eliminated the previous limitations and assumptions.

The next step was to generalize the face detector system to different kinds of visual
concepts. Instead of only detecting faces, one would want to detect trees, sky, etc.
Using similar methods as in the detection of faces, by the early 21st century,
researchers also created robust systems for detection of simple visual concepts [4-6]
such as sky, water, trees, and rocks.

The importance of the detection of visual concepts can not be understated. By
automatically detecting visual concepts in imagery, we are directly bridging the
semantic gap, bringing meaning to raw or senseless data. The visual concepts are the
words upon which we can then build languages to describe and query for knowledge.

While research was indeed progressing forward, our field was still in the early
stages of formation. In the late 90s conferences such as the International Conference
on Visual Information Systems (VISUAL) were primarily focused on scientific
researchers sharing their work with other researchers. To make our field stronger it
was felt that we had to address at least two new challenges. First, it was clear that we
needed researchers and practitioners to share their collective knowledge. Second,
although we had succeeded in creating several promising systems, it was not clear
how to perform quantitative evaluation. How could we scientifically say that one
system outperformed another system or compare systems? These two challenges
sparked the founding of several important meetings, notably, the International
Conference on Image and Video Retrieval (CIVR) [3,14] and NIST TRECVID [15].
The mission of CIVR was "to illuminate the state of the art in image and video
retrieval between researchers and practitioners throughout the world." The goal of
TRECVID was "to encourage research in information retrieval by providing a large
test collection, uniform scoring procedures, and a forum for organizations interested
in comparing their results."

2 Current Research

Thus, in the early 21st century we were at a stage where Visual Information Retrieval
had made substantial progress [1], but there were still major problems ahead. Beyond
detecting faces, it is important to consider the temporal aspect such as understanding
facial expressions such as emotional states like happy or sad in temporal sequences
[9,10], or more generally, detecting visual concepts in time dependent imagery. The
early visual concept detectors also had accuracy deterioration as the number of
concepts grew. Reasonable results could be found at ten to twenty concepts, but not
higher. If we could develop a visual concept detector which could grasp a thousand
concepts, that might be sufficient for the development of a general language for
describing the world.

In the area of interactive search [1], considerable research has addressed the
algorithmic and learning issues, which have included varying feedback ratings,
different architectures for well known learning algorithms such as Support Vector
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Machines and Neural Networks, integration of multiple modalities, etc. However, few
have addressed the problem of finding subimages which can occur when a user is
interested in one part of an image, but not the rest. Furthermore, human users do not
want to manually classify hundreds to thousands of examples for every search
session, which has been called the small training set problem - How can we optimize
the interactive search process for a small amount of interaction feedback?

Overall, recent research has been quite promising in terms of both incremental
advances and in proposing new theories and paradigms. One of the next anticipated
steps is for contributions in content based visual information retrieval to be used in a
widely used application such as the next Google. Toward that end, we as a
community would need to continue our work toward robust systems which work
effectively under a wide range of real world imagery.

3 Grand Challenges

Current visual concept detection algorithms are only effective on small numbers of
visual concepts, which can be said to be promising but is certainly insufficient for a
generally useful vocabulary. Therefore, the first grand challenge is to create visual
concept detectors which work robustly on hundreds of visual concepts instead of
twenty.

The second grand challenge is to perform multi-modal analysis which exploits the
synergy between the various media and uses knowledge sources in a deeper way. An
example would be Wikipedia as an extensive knowledge source which we could tap
into for fundamental knowledge of the world.

Beyond browsing and searching, how do we develop systems to allow users to gain
insight and education? This is the third challenge which is to develop systems which
focus on human-centered interaction not just toward searching but also toward
gaining insight and knowledge.

The fourth grand challenge stems from the core interactive dialog between a
librarian and a user. In some way the librarian asks context dependent, relevant, and
intelligent questions to determine what the user really wants. How can we achieve this
deeper level of relevance feedback between computers and humans?

In the early 21st century, TRECVID was an excellent example of combining
researchers and users toward scientific benchmarking and evaluation. It is frequently
forgotten that test sets can be used not just for benchmarking, but also for improving a
system, revealing insights into strengths and weaknesses. The fifth grand challenge is
to develop test databases and situations with emphasis on truly representative test sets,
usage patterns, and aiding the researcher in improving his algorithm. For example,
how can we make a good test set for relevance feedback?

4 Final Remarks

Regarding the future, the most important strength of our community is the ongoing
sharing of knowledge between researchers and practitioners. As long as researchers
keep the systems centered on humans, VIR will continue to bring significant advances
to the world.



