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ABSTRACT

This chapter reviews visuaization techniques that can not only be utilized to map the ever-
growing domain structure of scientific disciplines but that also support information retrieval and
classification. In contrast to the comprehensive surveys done in a traditional way by Howard
White and Katherine McCain (1997; 1998), the current survey not only reviews emerging
techniques in interactive data analysis and information visualization, but aso visualizes
bibliographical structures of the field as an integral part of our methodology. The chapter starts
with a review of the history of knowledge domain visualizations. We then introduce a general
process flow for the visualization of knowledge domains and explain commonly used techniques.
In the interest of visualizing the domain this article reviews, we introduce a bibliographic data set
of considerable size, which includes articles from the citation analysis, bibliometrics, semantics,
and visualization literatures. Using a tutorial style, we then apply various agorithms to
demonstrate the visualization effects produced by different approaches and compare the different
visualization results. At the same time, the domain visualizations reveal the relationships within
and between the four fields that together form the topic of this chapter, domain visualization. We
conclude with a discussion of promising new avenues of research and a general discussion.

1 INTRODUCTION

Painting a big picture of scientific knowledge has aways been desirable for various reasons.
Traditional approaches are brute-force in nature — scholars have to sort through through the
mountains of literature to conduct their surveys. Obvioudly, this is time-consuming, difficult to
repeat, and subjective. The task is enormous in its complexity. Sifting through recently published
documents to find ones that will later be recognized as important is labor-intensive. Traditional
approaches are increasingly hard to keep up with the pace of information growth. When it comes
to amultidisciplinary field of study, it is rather difficult to maintain an overview of what is going
on. Painting the “big picture” of an ever-evolving scientific discipline has been &in to the
situation described in a widely known Indian legend about blind men and an elephant. As the



