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Foreword

Image coding is one of the most popular fields of research since the advent of digital
communication in modern times. Researchers are attracted to image coding research for
many reasons. It is a very stimulating field requiring firm groundings in image science,
digital signal processing, information theory, and systems concepts. A larger reason is the
satisfaction of being able to directly see the visual results of the images, often manifested
in an interactive way where not only can one appreciate the beauty but also the innovations
applied to the images in the research.

The industry also sees the attractiveness of imaging as a significant market potential.
As more researchers are attracted to the field, technology coming from research has led to
developments of new imaging products and services. Having attractive products, however,
is not good enough to ensure market success. As the image itself is often an integral part
of the product, market success of the imaging products will depend on the adoption of
well-defined imaging standards to support the interoperability of features and functions
among the imaging products.

A good example is the success of the consumer digital camera market, which has made
the use of digital photos pervasive in recent years. The joy of sharing digital photos is
a new phenomenon in human social interactions enjoyed by millions of Internet users
today. A key element of this success is due to the availability of a well-adopted standard,
in this case the JPEG standard, a highly successful standard that was published in 1988.

With the ubiquity of broadband networks (wired and wireless), a growing number
of new applications such as high-resolution imagery, digital libraries, cultural archives,
high-fidelity color imaging, Internet applications, wireless, medical imaging, digital cin-
emas, etc., requires additional, enhanced functionalities from a compression standard,
which JPEG cannot satisfy due to some of its inherent shortcomings — design points that
were beyond the scope of JPEG when it was developed in the previous decade. The short-
comings of JPEG can be seen in a number of areas: distortion and artifacts, ineffective
handling of high-quality images, poor compression for lossless images, lack of effective
colorspace support, and lack of resolution scaling. In the mid-1990s, the JPEG committee
had an opportunity to start a new work item to address these issues and the result is the
JPEG 2000 family of standards.

JPEG 2000 makes use of several advances in compression technology to deliver superior
compression performance and provides many advanced features in scalability, flexibility,
and systems functionalities that outperform its predecessor. In particular, JPEG 2000 uses
the discrete wavelet transform (DWT) in place of the discrete cosine transform (DCT) of
JPEG. It uses a more sophisticated coding mechanism that supports more flexible, finely
embedded representation of the image so that many desirable features are provided in one



