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Guest Editorial
Introduction to the Special Issue on

Image and Video Processing for Digital Libraries
Welcome to the Special Issue on Digital Libraries. It is a nice

coincidence that the first issue of the TRANSACTIONS ONIMAGE

PROCESSINGfor the 21st Century be on a topic that has seen a
remarkable growth in the last few years, and one that is very
likely to have a significant impact on various aspects of tech-
nology and human life in the new millennium!

Digital media and, in particular, images and video data,
present many challenging problems in storage, access, and
distribution. Large collections of multimedia documents can be
found in diverse application domains such as the entertainment
industry, education, medical imaging, and geographic infor-
mation systems. The next generation multimedia standards
(MPEG4 and MPEG7) have placed emphasis not only on
coding efficiency but also on representations that facilitate
content-based access and manipulation of coded data. While
the individual needs for each of these domains could be quite
diverse, they signify the problems and issues facing collections
of large heterogeneous documents that include text, images,
video, and audio. This special issue is devoted to the latest
research efforts and results in addressing image and video
processing issues, such as automatic visual content analysis,
content similarity measures, and intellectual property identifi-
cation and management, related to retrieval for digital libraries.

A total of 43 papers were submitted in response to the Call
for Papers for this Special Issue. The guest editors (or their stu-
dents/close collaborators) agreed not to submit any papers to
this issue, to keep the reviewing process objective. Each paper
was reviewed by at least three experts. At the end, we selected
nine regular papers and six correspondence articles for inclusion
in this special issue.

Among the nine regular papers, five are on similarity-based
retrieval in image databases, one on analyzing DCT domain dig-
ital watermarking, and three on video indexing and retrieval.

Mojsilovic et al.develop methods for feature extraction and
matching based on analyzing perceptual similarity. They used
the results from subjective experiments and multidimensional
scaling to compute what they refer to as theperceptual dimen-
sions. They provide experimental results on a wide range of
color image databases.

Cox et al. present a Bayesian framework for content based
image retrieval. Their system, the PicHunter, maintains a prob-
ability distribution characterizing the probability of each of the
images in the database as a likely target. This probability distri-
bution is updated based upon user interactions with the system.
They provide both quantitative and psychophysical performance
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evaluation results illustrating that the Bayesian formulation im-
proves the retrieval effectiveness.

Adjeroh and Lee present an occupancy model for selecting a
subset of image features to be used for similarity based retrieval.
The model guarantees that the decisions computed based on the
subset of features is close (within a certain bound) to the per-
formance that would have been achieved considering the entire
feature set. Results on synthetic and real data are provided.

Gevers and Smeulders present PicToSeek, a retrieval system
that combines color and shape invariants. A new set of color
models invariant to viewpoint, object geometry, and illumina-
tion conditions is proposed. They conclude that combining the
color and shape invariant features result in significant improve-
ment in the retrieval effectiveness.

Jia and Kitchen present a method for comparing segments
of the object contour, and encode object class information in
computing the similarity measure. Segments of object contours
are used to represent the object and their method is invariant to
scale, rotation and translation. They provide experimental re-
sults on different shape image databases.

Hernandezet al. provide a detailed analysis of the DCT do-
main watermarking techniques based on spread spectrum em-
bedding. This analysis helps in predicting the expected perfor-
mance (such as probability of error in decoding or the proba-
bility of false alarm) for a given image. This helps in designing
proper watermarks for a given data and in setting the criteria for
watermark detection at the receiver.

Vasconcelos and Lippman use statistical models for charac-
terizing structure and semantics in video sequences. They use the
Bayesian formulation for the familiar shot segmentationproblem
and demonstrate that their model leads to improved segmenta-
tion. Extending this to the video feature space, they show that the
Bayesian model captures well the semantic properties of the con-
tent and is useful for content based access to video libraries.

Stringa and Regazzoni describe a video surveillance system
with automatic shot detection and indexing capability. Their
system is aimed at detecting the presence of abandoned objects
in a secure environment. The system can detect in real time any
suspicious objects, and one can search a video library for such
events as a person leaving an object behind.

Dagtaset al. discuss video indexing techniques capable of
representing semantics of the data. They propose models for
motion-based characterization of video events that are effective
in content-based searchs.

Among the correspondence items, Liu and Wechsler present
two new methods for indexing and search of face image
databases. Nguyen, Worring, and Dev describe a motion based
video segmentation algorithm. Milios and Petrakis propose a
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shape matching algorithm based on dynamic programming.
Li, Doerman, and Kia describe methods for text detection and
tracking in video. Fuhet al.propose an image retrieval method
based on color segmentation and encoding region relationships.
The work by Zhu et al. describes a content-based image
retrieval system in the context of a geographic image library.

The research focus in recent years has shifted from low level
feature descriptors to building more complex models for search
and retrieval. Most of the recent developments are aimed at
an object-based representation, and image/video segmentation
still remains as one of the key issues. Some of these works at-
tempt to solve the longstanding object segmentation and recog-
nition problems in computer vision in connection with digital
libraries for fully automated indexing and retrieval. However,
in certain digital libraries applications, one can assume that the
segmentation information is either available or can be obtained
interactively. Developing schemas that can characterize spatial
and temporal aspects of objects in images and video is an ac-
tive research area. We expect to see more work on issues such
as indexing in high-dimensional feature spaces for efficient ac-
cess to multimedia objects, and the use of adaptive mechanisms
to tailor the digital libraries for individual users. This requires
integrating information from different modalities and different
media, and deriving high level semantics—a significant leap
from the current state of the art. We hope the papers presented
in this Special iIssue provides motivation for further research on
this important subject in the new millennium.
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