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variety of indications of closeness are possible.
Consideration must also be given to the validity of the
measures for the intended application and target users, the
efficiency of the algorithms, parameterisation and
tailorability of the measures, and the visualisation of the

effect of a particular choice of parameters. For the purposes
of the navigation tools described in this paper, the semantic
closeness measures can be viewed as replaceable modules.
The types of navigation described below do not depend on a
particular implementation of semantic closeness.

Semantic distance between two terms in the conceptual
schema is essentially based on the minimum number of
semantic relationships that must be traversed in order to
connect the terms [34]. Each traversal diminishes the

semantic closeness measure by a given factor and the level
of diminishment determines the generality of the terms that
will be considered semantically close. Generally, the lower
the value the more terms will be considered close. In

addition to determining whether or not two given terms are
semantically close, the semantic distance can also be used to
retrieve the set of terms that are semantically close to a
given term. Refinements of the semantic closeness measure
have included different diminishment values for each type of
semantic relationship and a weighting according to the level

of specialisation of the traversal. This weighting is based on
an intuitive belief that terms separated by a traversal at a
high level of specialisation are likely to be closer than terms
separated by a traversal at a lower level, effectively
considering the granularity of classification at different
levels within the classification schema. Therefore the

diminishment value is determined by both the type of
semantic relationship and the level of specialisation at which
the relationship occurs. Measures of closeness between sets
of classification terms have also been implemented.

A similar approach to semantic closeness is adopted for the
geographical schema, traversals are over the Next-To
relationships and again a diminishment factor is used. The
temporal closeness function evaluates similarity between
both years and temporal intervals. The measure is based on a
weighted combination of the distance between the two
temporal periods, the overlap between the periods, and the
degree of separation between the periods. To measure
similarity over the three dimensions of the schema, the

semantic closeness measures are applied for each individual
dimension and the results are intersected. A more

satisfactory approach would be some form of unified
similarity coefficient over the three dimensions [44].

5 NAVIGATION BY QUERY

A generic model for hypermedia navigation involves three
elements: a source context, a destination context, and a

transformation function [20]. Navigation can be viewed as a
change in focus from the current context to another context.
Conventionally, the contexts are media items and the
transformation is achieved by the selection of an explicit

link. In systems supporting computed links the media item
itself is often not the context that is being transformed,
rather links are defined via higher level abstractions, such as
feature vectors or index terms. The resulting destination

context may be a media item, but it could also be a new set
of index terms. Queries can be said to be supporting
navigation when the result of the query is mediated by the
current location in which the request is framed.

Dynamic query based navigation is more flexible than fixed
link navigation in that the results of navigation do not have
to be pre-processed or fixed by the author of the hyper-
media. Changes in the structure of the link space can be
automatically reflected in the links presented to the user
without the complex task of re-engineering the links. Query

as navigation also frees the user from the need to follow
navigational trails engineered by the hypermedia author,
instead they are able to dynamically generate their own
trails.

5.1 Query-supported navigation

In our system, all navigation at implementation level is
based entirely on queries to the database, by means of the
Standard Associative Forms (SAFs) defined in Section 3.

The navigation tool in the application layer queries the
database via the SAPs, and the resulting triples are passed

back to the application layer. The triples can then be post-
processed for expression in a particular navigation tool.

The queries to the database can be simple or complex. More
complex queries result in the ‘augmented navigation”
described below. Conventional hypermedia navigation
techniques, including both local and global browsers, guided
tours, and Boolean queries can be implemented by relatively
simple underlying queries [10]. For example, a hierarchical
local browser, conventionally implemented by authored
links, can be implemented using dynamic queries as the user

progresses through the application. In order to implement
guided tours, an additional relationship, Next, was defined
to impose an ordering on the tour components. Although
Next is essentially an explicit link between media items, the
links are not embedded in media items but held in the link-

base. Four of Trigg’s [42] guided tour navigation functions
were implemented by queries on the store: Start, Next,
Previous, and Jump.

The user can browse through the SHIC classification (again,

based on SAP queries) and collect SHIC terms, which can
be combined with geographical and temporal terms into a
combined query. A SHIC query can return all items indexed
directly by a term and those indexed by specialisations of
that term. The user can request the number of postings for a
SHIC term (number of media items indexed by the term).
All results, or destinations of navigational moves, are
returned in the media viewer, through which the user can
browse. An item in the Media Viewer can be used as the

starting point for subsequent navigations. We have also
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