
advantages of neural network algorithms is the ability to

aggregate various information in a meaningful way

(Doszkocs, et al. 1990). When we apply the learning

algorithm to the extended vector model that describes

document relationships by words, descriptors, and citation

links, we are likely to improve further the quality of the

semantic map.

Information visualization. The second main theme of the

semantic map is to visualize information for information

retrieval. There is increasing interest in information

visualization for information retrieval. Crouch (1986)

provided an overview of the graphical techniques used for

visual display for information retrieval. The techniques he

rev iewed included clustering, multidimensional scaling, iconic

representation, and his own component scale drawing. As he

pointed out, most of these tectilques were not appropriate in

an interactive environment. The self-organizing semantic

map can be considered as another technique for visual display

of information for information retrieval. It has several

advantages over those techniques mentioned about. It has the

same objective as those described by Crouch in terms of

representing the document space two dimensionally.

Moreover, it seems to provide richer information on the

display. It creates a visual effect through geographic features

of the areas on the map and preserves certain clustering and

hierarchical structures of the document space. It keeps its

simplicity even when the number of documents are increased.

Most importantly, it has the potential to use interactively as

we can expect that the map will be generated instantly in a

parallel computing environment.

One of the central issues concerning visual display for

information retrieval involves creating “the ability to spark

understanding, insight, imagination, and creativity through

the use of graphic representations and arrangements” (Veith,

1988, p. 213). The prototype system demonstrates that the

semantic map may help create such an ability, although this

needs to be tested experimentally. One test will be using the

prototype system in a teaching environment. For example, Acknowledgments. James Reggia and Tarnas Doszkocs

we can ask students in a class that requires a term paper to made useful comments and suggestions on an early version of

search and download 200-300 document citations related to this paper (by the first author). Their suggestions and

their term papers into the system. Each student can have one insights are gratefully appreciated.

system that contains his/her own search results. The students

then are asked to consult the system frequently when they are

writing the papers throughout the semester. In the end, we can

examine whether the semantic map has any influences on how

the paper is organized what documents are cited, and where the

cited documents appear in the semantic map.

The human-generated semantic mau. The ultimate goal of the

semantic map is to make relationships and structures of

documents visible to the user. The semantic map reported

here is based on Kohonen’s feature map algorithm. The

properties inherited from the algorithm are promising for the

purpose of information retrieval. But it is not clear yet what

properties we may have if we apply some other learning

algorithms to produce the semantic map. In this aspect, we

may desire to have a semantic map that is independent of any

algorithms.

Rather than beginning with maps generated by the system,

we can consider maps generated by people. We have designed

an experiment to let subjects generate similar semantic maps.

Subjects are given the same titles that we used to train the self-

organizing semantic map and a large (table size) grid. Each

title is on a small card which can be placed, up to three

together, in a node on the grid. The task given to subjects is

to put the cards on the grid based on their perceived document

similarities. It is emphasized that titles can be put on any

locations of the grid, and that relative distances among

documents are more important than the locations. Subjects are

told that the purpose of such a map is to make browsing and

selection of documents from the map easier. From the results

of several pilot subjects, we found both similarities and

differences between the maps generated by the algorithm and

by subjects. There were also some similarities between the

processes of map generation. The full experiment is currently

underway and the analysis of the results will be reported in Lin

(in progress).

A further comparison of the maps generated by the

algorithm and by people is to use the maps in a retrieval

setting. We have planned another experiment where subjects

will be randomly assigned to one map or another to perform

the same retrieval task. The task will require quick browsing

and selection of documents from the map. This experiment

will examine how subjects will take advantage of the semantic

map to perform the retrieval task. It will test the usefulness

and comparability of the human-generated maps and the self-

organizing semantic map. The results of thk experiment will

also be reported in Lln (in progress). We believe that through

a series of investigations, we should better understand the

construction and the properties of the self-organizing

semantic map, by which we can produce an interface to make

underlying information visible to the user.
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