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Recent years have seen the emergence of a variety of new
multimedia (text, speech, music, image, graphics, and video)
services, which accompanied an unprecedented explosion in
the capacity and universal availability of networks. This evo-
lution raised considerable challenges in the area of signal pro-
cessing, where new algorithms are needed for efficient ma-
nipulation, analysis, interactive accessing, compression, stor-
age, indexing, watermarking, and communication of mul-
timedia signals, as well as the associated problems of hard-
ware implementation, database management, understanding
of human perception, and so on. Not surprisingly, the field
of multimedia signal processing (MMSP) has been experi-
encing progress at a rapid pace. As evident from the above
partial lists of signals and research problems, MMSP involves
a diverse research community with complementary areas of
expertise. Hence the continuing need for cross-fertilization
and exchange of ideas, which also motivates the present col-
lection of research papers.

This special issue offers a sample of current research in
several areas of MMSP. It grew out of the October 2001 IEEE
Workshop on Multimedia Signal Processing, and is a collec-
tion of invited papers that were selected to provide full treat-
ment of work whose preliminary presentation at the work-
shop generated considerable interest. In particular, the ar-
eas of audio signal recognition and compression; human-
machine interaction; image watermarking; video indexing;
and video coding and streaming are covered.

The first group of three papers is dedicated to algorithms
for audio signal compression, classification, and human-
machine interaction. In Musical Instrument Timbres Classi-
fication with Spectral Features, G. Agostini, M. Longari, and
E. Pollastri propose a framework for the classification and
recognition of musical instruments based on monophonic
music signals. In Sinusoidal Analysis-Synthesis of Audio Using
Perceptual Criteria, T. Painter and A. Spanias present a new

method for the selection of sinusoidal components for use
in compact representation of narrowband audio. Finally, in
An Acoustic Human-Machine Front-End for Multimedia Ap-
plications, W. Herbordt, H. Buchner, and W. Kellermann ad-
dress the problem of stereophonic acoustic echo cancella-
tion.

The fourth paper entitled Embedding Color Watermarks
in Color Images, by C.-H. Chou and T.-L. Wu, focuses on im-
age watermarking with particular emphasis on color infor-
mation, which has not been given enough consideration in
the literature.

The next group of two papers is concerned with video
indexing, which is crucial to the management of, navigation
in, and retrieval from large databases. The paper Retrieval
by Local Motion, by B. Erol and F. Kossentini, focuses on the
important role of local motion in indexing. It proposes two
new descriptors that capture the local motion of the video
object within its bounding box. I. Yahiaoui, B. Huet, and B.
Merialdo present a comparison of methodologies for auto-
matic generation of video summaries in Comparison of Mul-
tiepisode Video Summarization Algorithms.

The last group of three papers addresses various aspects
of video coding and transmission and focuses on source-
channel coding optimization or compression-complexity
tradeoffs. In 3D Scan-Based Wavelet Transform and Quality
Control for Video Coding, C. Parisot, M. Antonini, and M.
Barlaud propose a new temporal scan-based wavelets that
maintain the central advantages of wavelet coding without
recourse to excessive complexity. The next paper, Combined
Wavelet Video Coding and Error Control for Internet Streaming
and Multicast, by T. Chu and Z. Xiong, is also concerned with
wavelet video coding and proposes an integrated (compres-
sion and error control) approach to Internet video stream-
ing and multicast. The last paper, by D. Comas R. Singh,
A. Ortega, and F. Marqués, entitled Unbalanced Multiple
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Description Video Coding Based on a Rate-Distortion Opti-
mization tackles the problem of robust streaming of video
data over best-effort packet networks, using the multiple de-
scription paradigm.
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