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Enhanced JPEG2000 Implementation for Bi-level
Image Processing

Background: The JPEG2000 specification
is a wavelet-based image compression algorithm
designed for high resolution digital images with
continuous tone image data. The specification
was designed to allow viewing of a single image
at various resolutions without re-compressing the
image: a process called resolution scaling. This
resolution scaling ability makes the JPEG2000
specification widely applicable for remotely ac-
cessing image data.

While the current algorithm is very good at
working with continuous tone images, the current
implementation performs poorly when working
with bi-level images. This is a problem since bi-
level images are commonly encountered in docu-
ment archival and retrieval applications where
the source images are text and drawings such as
contracts and blueprints. The limitations of the
algorithm would typically be encountered when
attempting to view a scaled down version of a bi-
level image such as a document or drawing.

Applications:

*  This University of Arizona technology can
be immediately implemented in document
archival and retrieval applications for both
continuous tone and bi-level images.

*  When using the JPIP protocol, this technol-
ogy can be extended to remote viewing of
all image types using the same JPEG2000
implementation.

Advantages:

*  This University of Arizona technology
extends the efficiency and resolution
scaling capabilities of current JPEG2000
implementations in a single package.

All media, continuous tone and bi-level
images, can be run through the same
efficient process, simplifying the image
archive and retrieval process.

*  Images can be viewed using only 10% of
the original data.

The Technology: The technology presented
here provides two solutions to the resolution
scalability problem for bi-level images. The first
method utilizes a policy for assigning 1s and Os
to the white and black regions of the images. By
biasing white and black areas of the image, our
method allows greatly improved resolution scal-
ing for bi-level images. The second method uses
the JPIP protocol to produce images by downsam-
pling the original high resolution source image,
but requires only 10% of the original data.
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