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ABSTRACT
  Various statistical and pattern recognition techniques, such as
concept spaces and category maps in the Illinois Digital Library
project, has been explored to solve the semantic interoperability
problem in DLI-1.  Self-organizing category map is identified as a
powerful tool for information summarization.  However,
visualizing a large-scale self-organizing map in a restricted size of
window is difficult.  For smaller regions, displaying labels is
infeasible.  In this paper, two visualization tools, fisheye view and
fractal view, are presented.  It assists users to visualize a large-
scale self-organizing map geographically and semantically.
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1. INTRODUCTION
In digital library project, large-scale information is organized in
the forms of self-organizing map or neural networks.  Specifically,
a self-organizing map (SOM) algorithm is utilized for building
category map [8] .  In category map, documents that are similar
(in noun phrase terms) to each other are grouped together in a
neighborhood on a two-dimensional display.  Each colored region
represents a unique topic that contains similar documents.  Topics
that are more important often occupy larger regions.

To visualize the details of a large-scale SOM effectively is a
difficult task.  Displaying all details of a large scale SOM in a
limited size of window interface is impossible.  For example, to
display 100 regions of a SOM in 1000 by 1000 pixels window, it
is impossible to visualize the details in each region or even
display the corresponding noun phrase terms on all regions.

There are several possible solutions for visualizing the SOM,
however, they all have their drawbacks:

•  Display all information to show the global structure

− the details are typically too small to be seen clearly.
•  Zoom into parts of the SOM to view the local details

− lose the global structure.
•  Use two or more windows where one is displaying the global

structure and others are displaying the local details

− it requires additional screen space to fit multiple
windows and the users have to mentally integrate
windows together to get the whole picture.

In this paper, fisheye view and fractal view are proposed to
visualize the SOM.  Fisheye view is helpful in visualizing the
local details in the areas of interest without losing global
structure.  Fractal view helps to remove the less relevant
information automatically.

Figure 1 An example of an initial display of a SOM with 10×20
regions.
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2. Self-Organizing Map
Artificial neural network based self-organizing map (SOM),
developed by Kohonen [3] , has been applied to large-scale
textual analysis.  Lin [5] adopt the self-organizing cluster of
important concepts in a small database of several hundreds
documents for textual analysis.  Chen [1] developed a scalable
multi-layered and graphical SOM approach to Internet
categorization.  Approximately 110,000 homepages were used in
the prototype.

The SOM category map clusters similar documents together and
automatically assigns label to the categories.  Similar documents,
which are represented by similar noun phrase terms, are grouped
together in a neighborhood on a two-dimensional display.  Figure
1 shows a sample of a self-organizing category map.

3. Fisheye View
Fisheye view is developed by Furnas [2] .  Sarkar and Brown [7]
further improved the method by introducing layout considerations
into the fisheye formalism.  In this paper, we develop the fisheye
view using both Cartesian transformation and polar
transformation to support the visualization of self-organizing map.
Users are able to visualize local details but will not lose global
structure.

Fisheye view is similar to the wide-range fisheye camera.  It
magnifies objects that are close to the focus and shrinks distant
objects.  Fisheye view for SOM uses this concept to visualize all
information of SOM in one window by magnifying area of interest
while other areas are successively diminished.

Figure 2 and 3 show the fisheye view of the SOM as shown in
Figure 1 using Cartesian transformation and polar transformation.

Figure 2 Fisheye view using Cartesian transformation applied
on the SOM in Figure 1.  "X" denotes the focus point.

4. Fractal View
Fractal view [4] is derived based on the fractal theory [6] to
abstract displaying objects as well as controlling amount of
information to be displayed.  The importance of a node in SOM
depends on geographical distance and the semantic relevance
between the corresponding node and the focus node.  A fractal
value is calculated in terms of the fractal dimension, the relevance
between the corresponding node and the focal point, and the
fractal value of the focus node for each node.  Such value is used
as the scaling factor for controlling amount of information to be
displayed.  Figure 4 shows an example of fractal view on the
SOM as shown in Figure 1.

Figure 3 Fisheye view using Cartesian transformation applied
on the SOM in Figure 1.  "X" denotes the focus
point.

Figure 4 Fractal view applied on the SOM in Figure 1.  "X"
denotes the focus point.

5. Conclusion
Visualization tool, fisheye view and fractal view, for visualizing
the self-organizing category map is presented.  Fisheye view is
useful for focusing on the area of interest without losing global
structure.  Fractal view cuts off less relevant information
automatically based on semantic relevance.
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