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Abstract—We have designed a prototype knowledge management online environment for the biomedical sciences
which integrates access to online representations of the scientific literature, bibliographic databases, high-
performance visualization technologies, large-scale scientific databases, and tools for authoring new-generation
scientific publications. This system will provide widespread access to its resources by using the World Wide Web for
its underlying architecture. This system expands upon our Weblet@ Interactive Remote Visualization (IRV) server
technology to produce a set of dedicated Internet “‘visualization servers” which provide interactive control of real-
time visualizations from the Visible Embryo Project database from within Web pages viewed with our WebRouser®
software package. This system will be used to develop a set of prototype applications for both online education of
medical students in developmental anatomy and for an interactive patient education system for expectant parents.
We recognize that knowledge represented by these national resource databases is not static, therefore it is essential
to include tools for both the creation of new “compound documents” which incorporate embedded objects, as well as
for managing the peer-review of scholarly publications, in order to ensure the integrity of new knowledge as it is
added to these databases in the future. We have therefore begun to design integrated tools for our system which
facilitate both the creation of and the validation of new generations of scientific knowledge. Copyright © 1996

Elsevier Science Ltd.
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OVERVIEW

The delivery of information via electronic networks
has grown over the past several years to include
many different types of data, including text, images,
audio and video. Significant obstacles to overcome in
distributing such information in a ubiquitous manner
have included dealing with problems of content
format and uniform accessibility. Although signifi-
cant steps have been taken to alleviate these
problems, it was not until the recent acceptance of
the World Wide Web (WWW) as a global standard
for information representation and transfer, and the
availability of a portable and redistributable client
for the WWW, in the form of MOSAIC from the
National Center for Supercomputer Applications
(NCSA), that a method has become available to
users easy access to a wide variety of multi-media
information in an inter-networked environment.
National initiatives like the Visible Embryo
Project and the Visible Human Pragject will provide
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medical educators with a plethora of massive on-line
information resources. The availability of these
information banks to the biomedical scientist makes
the effective access and use of such data a daunting
task. There are so many different data types and
viewing modalities represented by these resources
that it is impractical to believe that scientists and
students will either have the time or the endurance to
learn the “native” interfaces to all of these databases.
The World Wide Web and NCSA MOSAIC (1)
provide a heretofore unapproachable degree of
flexibility and efficiency for the task of designing
and implementing a truly integrated information
access, communication, and creation environment
for the biomedical science community. The work
described here represents a continuation of the
Visible Embryo Project’s ongoing research into
these questions. Specifically, we will describe studies
into the representation, navigation, and utilization of
biomedical information as it relates to the study of
the development of the human, as well as other
vertebrate species.

The Visible Embryo Project is a multi-institu-
tional, interdisciplinary research project to develop a
large scale distributed “metacenter,” or “collabora-
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