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Abstract. This paper reports on the design of a visua user interface for the
UNESCO digital portal. The interface makes use of the UNESCO multilingual
thesaurus to provide visualized views of terms and their relationships and the way
in which spaces associated with the thesaurus, the query and the results can be
integrated into asingle user interface.

1. Introduction

The purpose of this project was to develop and study thesaurus-enhanced multilingual
visual interfaces for cultural digital libraries. The specific aim was to design a series of
visual interfaces utilizing the UNESCO thesaurus, a multilingual thesaurus in English,
French and Spanish. The UNESCO thesaurus covers such areas as education, science,
culture, social and human sciences, information and communication, and politics, law
and economics; making it a perfect candidate for developing a multilingual visual
interface for the humanities and social sciences. Our experimental interface is intended
to support humanities and social science scholars in effectively and efficiently exploring
the information space of digital libraries. This project built on a series of small projects
started in 2006 that studied the feasibility of designing thesaurus-based visual interfaces
(Shiri et al., 2006a, 2006b, 2007; Ruecker et a., 2007a; Stafford et al., 2008). Our
previous studies have focused on bilingual interfaces using a general purpose thesaurus.
The goal of the current project is to extend this work by developing and evaluating
visual interfaces for multilingual cultural digital libraries containing multimedia digital
information in avariety of formats, such as text, images and audiovisual.
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2. Previous Resear ch

Jorna and Davis (2001) point out the importance of tools to support multilingual
information retrieval. They note that in order to facilitate cross-cultural communication
in an increasingly global information society multilingual thesauri can play a significant
role. Thesauri have played an important role in modern information storage and retrieval
systems. While initial proposals to utilize thesauri focused on their ability to ensure
consistent analysis of documents during input to information retrieval systems, they have
increasingly become vital as aids to effective retrieval (Shiri, 2000). As Aitchison et al.
(1997) have stated, the role of the thesaurus is changing, but it is likely to remain an
important retrieval tool. This refocusing of the use of thesauri within information
retrieval systems means that it is imperative that professionals are cognizant of the
potential of thesauri as essential components of the largest information retrieval
environment, namely the World Wide Web (Shiri, 2000).

Digital libraries are multifaceted and complex information structures that offer a
wide range and variety of information bearing objects. They vary in their content,
subject matter, cultural characteristics, language etc. Arms (2000) notes that “a digital
library is only as good as the interface it provides to its users.” The variety of digital
objects and materials in a digital library poses challenges to the design of usable and
easy to understand user interfaces. Visua interfaces to digital libraries have recently
found widespread attention. This development is mainly due to the fact that information
visualization techniques alow for rich representation of information bearing objects
within digital libraries. Borner and Chen (2001) suggest that visual interfaces for digital
libraries shift users' mental load from dow reading to faster perceptual processes such
as visual pattern recognition. Zaphiris, et a. (2004) explore the application of
information visualization in digital libraries and identify three key tasks in digital
libraries, namely searching, browsing and navigation to which information visualization
can make contribution.

Over the last decade, a number of digital libraries and online initiatives have
incorporated knowledge organization systems such as thesauri and classification systems
into their user interfaces to provide support for query formulation, collection browsing
and other search tasks (Hodge, 2000; Hudon and Hjartarson, 2002;Shiri and Molberg,
2005). A few prototype interfaces have utilized graphical as well as two- or three-
dimensional category hierarchies using the MeSH Thesaurus. TraverseNet (McMath et
al., 1989), MeSHBrowse (Korn& Shneiderman, 1995), Cat-a-cone (Hearst & Karadi,
1997), Visua MeSH (Lin, 1999), and the Integrated Thesaurus-Results Browser
(Sutcliffe et al., 2000) are among the prototype thesaurus-enhanced interfaces. There are
also some studies that have found that thesaurus-enhanced search interfaces can support
users’ query formulation and expansion (Beaulieu, 1997; Shiri, 2006c). Jorna and Davis
(2001) note that in order to facilitate cross-cultural communication in an increasingly
global information society multilingual thesauri can play a significant role.

A number of reports cite the general usefulness of the UNESCO Thesaurus. For
example, Williamson (2007) highlights the UNESCO Thesaurus as one of many online
knowledge organization systems in her analysis of the development of online finding
aids. She notes that thesauri are powerful navigational aids for Internet users because of
the hierarchical and relational nature typical to these information organization systems.
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With regard to UNESCO in particular, Williamson notes that the Thesaurus is “simple
and effective to use” and has clear instructions, but that the two presentation modes — as
a hierarchy or as an alphabetical list — may pose browsing problems because the user
cannot view or browse both modes at once. With regard to the usefulness of UNESCO
in relation to specific projects or resources, an oft-cited example comes from Garrod
(2000), who describes the relatively early adoption of the Thesaurus for a digital archive
of the UK’s National Digital Archive of Datasets (UK NDAD) as the finding aid of
choice for the datasets. Garrod (2002) writes that, in the context of the UK’s National
Archives Network, numerous archival projects have adopted the Thesaurus because of
its broad subject reach, availability in electronic format, adherence to both British and
ISO standards for thesauri, and the fact that UNESCO itself is willing to share the
Thesaurus for non-profit use.

Our goal to present the design of a visual user interface devel oped to support users
of the UNESCO digital libraries in searching, browsing, navigating and exploring the
content. One of the core components of the interface will be the UNESCO multilingual
thesaurus, which will assist humanities scholars to formulate, and expand their queriesin
a semantically rich visua environment where users search terms can be enhanced
through interaction with the thesaurus.

3. Methodology

3.1. THEORETICAL FRAMEWORK

The theoretical framework for the design of the interface will be based on two key
concepts. The first is the idea of rich-prospect interfaces, in which individual
representations of every item in a collection are combined with emergent tools (Ruecker
and Chow, 2003). Using this conceptual framework, Ruecker et al. have subseguently
developed a number of metadata enhanced visual interfaces to support users
information search and exploration activities (Ruecker et al., 2006, 2007b). The second
set of principles draws on the design ideas for thesaurus-based search interfaces
suggested by Shiri et al. (2002), including:

Providing hierarchical and alphabetical liststo support different strategies.
Allowing flexible ways of choosing terms.

Facilitating movement between a descriptor and its hierarchical structure.
Catering for the selection of alternative Boolean operators.

Providing aterm pool option for saving the descriptors.

I ntegrating thesaurus and retrieved documents displays.

Making thesaurus options available in all stages of the search process.

4. User Interface Design

In the proposed interface, the aim was to provide the user with the following spaces
within the interface:
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e Query space: for formulating search statements
e Thesaurus space: for browsing and navigating the thesaurus
e  Document space: for viewing document representations
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Figure 1. The Thesaurus and Query spaces

The Query space is located across the top and on the right side of the screen while
the Thesaurus space is located on the left and in the centre. Users can search for asingle
term in the thesaurus by entering it in the query box at the top of the page and clicking
the Find button. If the term exists in the thesaurus it will appear in the centre of the
screen with a number in parentheses beside it, which indicates the number of documents
in the collection that include the selected term. Users can aso browse all the termsin the
thesaurus using the panel on the left, which can be sorted either alphabetically or
hierarchically by category. Again, each term has a number beside it in parentheses
indicating how many documents in the collection contain the term. When a term in the
list isclicked, it will appear in the centre of the screen.

When a term is selected by either method it is represented by a square in the
central Thesaurus space. By utilizing the checkboxes in the bottom of the right-hand
panel, users can choose to view the thesaurus terms that are related, narrower (more
specific), broader (more general), and preferred or non-preferred (synonyms) compared
with the selected term. These associated terms are also represented in the Thesaurus
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space by squares or diamonds and their relationship to the selected term is represented
by their relative proximity and opacity.

In figure 1, for example, Hydrometrics is a more specific term than the selected
term, Hydrography. Therefore, the square for Hydrometrics is much darker and
completely overlaps the square for Hydrography. Hydrology, on the other hand, is a
more general term than Hydrography, so it is further away and more transparent.
Furthermore, the size of each shape represents the number of documents in the
collection that contain the represented term. Thus, the square for Hydrology, which
appears 204 times in the document collection, is smaller than the sguare for
Hydrography, which appears 543 times.

Users can also use the checkboxes in the right-hand panel to show the terms in
more than one language at once and to view scope notes for selected terms (Figure 2).
When users decide to add a term to their query, they do so by clicking on its square in
the centre of the screen, at which time it is added to the Summary of Termslist, or term
pool, at the top of the right-hand panel. Users can add as many terms as they like, delete
them at any time, choose to keep them in only one language rather than multiple
languages, and combine them using the Boolean operators below the list. When they
have finished formulating their query they click Retrieve Documents to view the results.
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The Document space now replaces both the Thesaurus space in the centre and part
of the Query space on the bottom right-hand side of the screen. In the centre of the
screen the document results are represented visually by red squares. Again, a document's
proximity to the selected term is significant as it represents the document's degree of
relevance. The document results are also displayed in the right panel as a sortable list of
titles. Both the title in the list and the representative sguare can be clicked to open a
PDF version of the document.

5. Conclusion

The main idea behind the above user interfaces isto make use of the power of semantics
in thesauri and current visualization techniques to facilitate searching and browsing in
digital information environments.

There are a number of novel features and functionalities that were incorporated
into the these interfaces. The first novel aspect of these interfaces lies in their approach
to visualize semantic relationships held in standard thesauri, namely broader, narrower,
related and synonymous terms. The second novel aspect is the use of such visual cues as
location, size, colour, font type and the use of space on the interface along with
visualization techniques such as word clouds and the notion of terms as visual objects.
In addition, these interfaces are developed based on the idea of combining three
different spaces into one single user interface, namely, thesaurus space, query space and
document space. The next step is to develop the operational prototype for these
interfaces and to conduct user-centred evaluation studies to establish their usability,
learnability and usefulness.
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