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Abstract. Increased public awareness and usage of the Web suggests

that a commensurate Web presence is required from providers of cul-

tural heritage information such as Galleries and Museums. While gal-

leries have traditionally supplied goal-driven search facilities to special-

ists, they must now provide browsing and query facilities to casual users,

with less precise information seeking requirements. Hypertext systems

provide an appropriate technology to support the networks of associa-

tions required in order to provide path-based browsing. Requirements

are twofold: browsing support for the users; and authoring support in

the creation of pathways. In our prototype, we combine techniques from

Hypertext and Information Retrieval to provide access to artifacts drawn

from the costume collection of the Manchester City Art Gallery. We pro-

vide similarity based browsing, using terms from the artifacts' metadata

to calculate similarities. The approach is simple, yet e�ective as the re-

sults of a user evaluation show.

1 Introduction

In the past it has been diÆcult for members of the public to access informa-
tion due to a lack of available resources, libraries or expert help. However, gal-
leries and museums are under pressure to increase public access to collections,
and technologies such as the WWW have made information less restricted by
medium and more widely available. Increased public awareness and usage of the
Web suggests that a commensurate Web presence is required from providers of
cultural heritage information.

The Manchester City Art Gallery of Costume at Platt Hall, was the �rst
institution in this country to be solely concerned with the history of clothes. The
collections held by the Gallery are extensive, covering all aspects of dress, dress
care and dressmaking, as well as aids to the appearance. There are associated
collections of textiles, embroideries, lace and dolls. The total number of items
in these collections is approximately 19,400, including 12,850 items of costume,
3,800 OPUA (objects of personal use and adornment), 2,400 textile items and
376 dolls or items of dolls' clothing. There are in addition approximately 1,600
unaccessioned items used for study and as handling collections.

M. Ibrahim, J. Küng, and N. Revell (Eds.): DEXA 2000, LNCS 1873, pp. 879−888, 2000.
 Springer-Verlag Berlin Heidelberg 2000



Along with many other galleries and museums, the Gallery is investigating the
use of IT as a way to improve public appeal and e�ectiveness as an information
provider.

The Gallery's visitors fall into three main categories:

1. Goal-driven specialists who are seeking speci�c information and have a pre-
cise information need;

2. Casual but goal-driven seekers, for example students given a speci�c assign-
ment, that have an imprecise information need;

3. Casual visitors who are not goal-directed and have an imprecise information
need.

While galleries have traditionally supplied search facilities to specialists, they
must now provide browsing and query facilities to casual users of category 3,
whose information seeking requirements are imprecise and less goal-driven. The
truly casual user will have no idea of the content of the collections, nor of how
they might be categorised, classi�ed or indexed. Not only is their information
need vague, but they would not be able to articulate it with any degree of
con�dence of acquiring a result if they could [5]. Access to collections must be
tailored towards identi�ed audience needs.

A considerable body of research exists on information seeking [4, 14, 22], pred-
icated on the analysis of the interaction of an expert mediator, e.g. a gallery spe-
cialist or librarian, with a searcher. A common scenario is that the visitor has
some idea of the kind of artifact they would like to look at, and they describe
this to the gallery front-desk advisor. These descriptions vary widely in form
and clarity, including concrete requests: the Sunowers by Van Gogh; simple
"kind of" categories: a wedding dress ; vague requests, using abstract categories:
something glamorous ; and complex, narrative descriptions where the customer
"paints a picture" of what they would like: 19th century men's evening suit.

Analytical search, as de�ned by Pejterson [19] is supported on the WWW by
search engines, ideal for goal-driven precise retrievals, such as concrete requests
or possibly narrative description. They are less ideal for supporting search by
analogy or browsing, though they can be used to identify a sub-collection that
can be browsed.

Our focus here is primarily on browsing [17] { an undirected navigation
around the collection of objects, taking short steps from point to point. Brows-
ing provides an overview of a space, requires a smaller cognitive load than an
analytical search strategy and perhaps most importantly in this context, can
aid in discovery and learning. In this case the overview provides an idea of the
content of the collection. Across-document browsing allows the user to gain a
sense of the form of the collection { a casual user in the gallery is unlikely to
invest time and e�ort in a speci�c search.

In order to support such browsing, the crucial question that the system must
address is "where can I go from here?" or "what other things like this are there?".
To support navigation, documents should be dynamically linked together in a
range of diverse ways; pathways, such asWalden Paths [10] should be formed that

880 S. Bechhofer, N. Drummond, and C. Goble



act as trails through the network. Users have diverse perspectives [6]. It must
be possible to locate information from a range of entry points, and associate
information that is similar in a variety of ways. Information can be richly linked
and classi�ed into multiple clusters simultaneously, based on some shared notion
of similarity. Hypertext systems would appear to be an appropriate technology
to support the complex networks of associations required to support path-based
browsing. Thus requirements are twofold: better browsing support for the users;
and better authoring support for the dynamic creation of browsing pathways.

The paper describes an experiment into how such an information provider can
present information in an e�ective, eÆcient and satisfactory manner, focusing in
particular on the task of public access browsing. In our experimental prototype,
we draw on and combine techniques from Hypertext and Information Retrieval
to provide scalable access to artifacts drawn from the costume collection of the
Manchester City Art Gallery. The speci�c browsing paradigm we follow is one
of analogy based browsing, using terms in the artifacts' metadata to calculate
similarities.

2 Hypertext

The word "hypertext" was �rst introduced by Nelson [18] although its origins can
be traced back to the Memex of Bush [7]. A hypertext consists of a collection of
linked nodes or documents. The user navigates from node to node, traversing or
following the links. The gallery objects and their descriptions in the collection
form a hypertext { browsing the objects in the collection is a form of link-
following.

2.1 First Generation Hypertext

A �rst generation hypertext system consists of a collection of nodes or docu-
ments along with manually authored, static, untyped point-to-point links. Al-
though such systems (for example the WWW) are extremely powerful and o�er
exibility, they su�er from several problems. Maintenance is diÆcult, particu-
larly if the number of nodes is high, or the information represented by the nodes
changes frequently. If a new node is to be added, we may have to add many new
links to pre-existing nodes. Similarly, deletion of nodes can lead to problems of
"dangling links". This is a crucial issue as we expect the system to be extensi-
ble as further objects are added to the collection. If we are to use a hypertext
model as a delivery mechanism for our gallery browsing, broken links are highly
undesirable.

The link structure in a �rst generation system is prescriptive { the only links
available are those provided by the system designer, resulting in systems which
are less able to adapt to the user. The lack of any semantics or types on the
links can also lead to diÆculties in interpreting the structure or de�ning how
the hypertext should behave. Although a hard-wired static predetermined links
structure has its advantages (particularly if the intention is to educate the user
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or provide a guided trail through the collection), if it is the only navigational
facility o�ered, it constrains the reader [12]. The designer has to "second-guess"
the requirements of the user and consider all eventualities. The issue of link
types is particularly important as objects may have di�erent kinds of associations
between them.

The major issue is scale. The diÆculty of creating large numbers of manually-
authored links limits the size of the hypertext. A concrete example is found in
typical WWW public access systems that do not reect the diversity of user
perceptions, and where there is limited scope for locating information from a
range of viewpoints. Categories are poorly interconnected { frequently, beneath
a couple of categorisation layers, the information structure breaks down to simple
lists, o�ering limited scope for following up an interest. Where keyword searching
exists, the onus is on the user to determine suitable terms. If the request gives
no answer, the user must determine which keywords to try next.

2.2 Second Generation Hypertext

Second generation hypertexts have attempted to address these shortcomings
through the use of more principled authoring. In particular, there has been a
move to separate the links from the documents, and specify the structure and
behaviour in terms of a well-de�ned conceptual schema, typing documents and
links. Information about the hypertext is now represented explicitly from the
information in it. Links between documents can be derived by querying the
schema, allowing richer and more elaborate associations.

A considerable amount of research has been applied to the automatic con-
struction of hypertext structure. However, the time to supervise link creation for
large and growing collections is prohibitive [21]. Moreover, too many links can
overwhelm the reader.

Such a view can be taken to its limit, with all access to objects being pro-
vided through query rather than linking. This is more the view of the Information
Retrieval (IR) community, where the system maintains a descriptor for each doc-
ument or object that characterises its content. Queries consist of a composition
of descriptors and the system returns those documents matching the query. Nav-
igation from document to document is conducted entirely through queries. Link
creation using IR methods has been applied to hypertexts to suggest links to
authors, to inform retrieval algorithms to retrieve hypertext nodes, and to infer
links among documents (e.g. [15, 16]). SuperBook [20] used keyword queries in-
stead of static hypertext links as a navigation mechanism, although this relied
on a table of contents interface metaphor that we consider inappropriate. See
[11] for a list of references.

2.3 Implementation Strategy

Our approach employs a second generation architecture, with links derived from
the content of the object descriptions, forming a document space and a link
space of the kind described in [1, 6]. We create links automatically based on

882 S. Bechhofer, N. Drummond, and C. Goble



Fig. 1. System Architecture

the content of documents describing the artifacts in the costume collection and
take the simple approach of extracting keywords (taken from a thesaurus) from
those descriptions. The question "what is there like this?", is then answered
through an examination of the extracted keywords and a comparison with other
objects in the collection. Our experimental prototype is intended to test the
hypothesis that such a straightforward approach will produce an adequate and
usable browsing environment for casual exploration of the collections.

Manually authored links still play a part in providing browsing facilities. The
system designers may wish to provide particular trails through the collection.
Such a mechanism should be seen, however, as one of a number of complementary
navigational devices, which can be employed and should be incorporated in the
system.

3 System Architecture and Implementation

The system maintains a database of objects along with their descriptions and
other catalogue data. In addition to the textual descriptions, we generate key-
word annotations based on those descriptions. The annotations are then used to
determine the "similarity" of objects in the collection.

Figure 1 shows the basic architecture of the system. The use of an HTML
based front end will allow us to develop the application for WWW usage, provid-
ing remote access to the collection. In addition, with the growing public usage
of the Web, familiarity with navigational mechanisms such as clicking on links
or images to see further information is widespread. The database (stored as an
XML document) contains basic information about each object in the collection
as shown in Figure 2. Not all �elds (such as donor or date) are present for each
object.

Keywords are drawn from a thesaurus of terms related to costume. The
thesaurus has a simple structure [2], including broader, narrower and related
terms, and is based loosely on the ICOM Costume Classi�cation [13]. A Key-
word Analyser and Extractor tokenizes the descriptions applied to the objects,
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Field Purpose

id Unique identi�er

accession number Gallery information

name The object's name

date Date information

donor Where the item came from

picture A link to an image of the object

links Objects in the database considered to be closely related

description A textual description of the object

Fig. 2. Database Fields

Fig. 3. Application Screenshots

applies stemming to extract and match terms against those in the thesaurus and
annotates each entry with the terms that it �nds.

Servlets generate HTML descriptions for particular objects, which are then
delivered to the client browser. The results of a page generation are shown on
the left of Figure 3. The page has a frame at the left providing access to the front
pages and a tool bar along the bottom, which provides access to linked or related
objects. For example, selecting the magnifying glass yields the page shown on
the right of Figure 3. The system has found 10 objects matching the focus, and
displays them in rank order (those with most matching keywords at the top). A
list of the keywords applying to the object is shown, and users can use these to
re�ne the list, in a sense combining the browsing and searching notion. However,
this is not a straightforward search, but is a form of search by analogy, along
the lines of Query-By-Example [23], where the focus object provides an initial
query, which can then be re�ned.

4 User Evaluation

Evaluation of browsing is a diÆcult task. Standard quantitative measures such as
recall and precision can be used to evaluate performance of search systems, but
in our particular application, they are less appropriate. Instead, we conducted a
qualitative evaluation, and assess the satisfaction that users felt when using the
system through a questionnaire.
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Fig. 4. User Demographics

4.1 Questionnaire

Users of the system were asked to �ll out a questionnaire requesting their name,
age, sex, occupation status (employed/unemployed/student), whether they had
used any similar information systems in the past and if so, where. They were then
asked to rate how the system compared to others they had used (if appropriate)
and whether they found the system easy to use and useful. Responses to these
latter questions were based on a seven-point scale. Additional information about
the users was gained through interview and observation.

The trials were conducted at the Platt Hall Gallery over a three-week period.
Platt Hall is located in South Manchester, close to the Universities and many
local primary and secondary schools. The high student population in the area,
along with the style of gallery, strongly inuences the type of visitor. During the
period of the trials it was the end of the school and University summer break.

The logs kept of each visitor's activities indicate that there were 155 users of
the system during the 16 days of research over the 3 weeks. Of these, 7 can be
deducted from a particular pair of users who exited and re-entered the system
several time as a method of getting their bearings. Even if approximately 10% of
sessions were due to gallery assistants re-use of the system, during consultation
sessions, there were still around 133 valid users, of which 58 subjects returned
completed questionnaires { around a 44% feedback rate.

Figure 4 shows the basic demographics of the sample population. The sam-
ple was predominantly female, and broad ranging in age from four years old to
over 60. 50% of the subjects who answered the question about their occupa-
tion identi�ed themselves as students with half (25% of total subjects) of those
identifying their education as pre-A-Level. From the ages of the subjects, the
total number of users under 16 is actually even higher (41%), suggesting that
even more of the users were in full-time school education. From the other 50%
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Fig. 5. User Satisfaction

of subjects, 9% of the total subjects were unemployed and 17% worked for City
Art Gallery or other galleries.

The users of the system were reasonably typical of the normal visitors to the
gallery, with a few exceptions. The gallery has a relatively high number of third
age (over 60) visitors, few of whom were happy to use the system. In addition,
the number of degree level students was lower than usual, due to the timing
of the trials. Research by the Arts About Manchester project [3] into visitors
to the City Art Gallery city site can be used to demonstrate strong similarities
between our sample population and the population visiting City Art Gallery.
Comparing the two populations they agree on the dominance of female visitors,
a broad spread of age groups, predominantly young (often students), and far less
third-agers. One noticeable di�erence is the larger number of family groups in
our population, perhaps explained by the time of year.

Figure 5 shows the levels of user satisfaction recorded. Users gave a positive
response to the system in terms of its usefulness, ease of use and comparison
with other systems (where appropriate).

5 Discussion

The application described here makes use of some simple, well-understood tech-
niques in order to deliver the required functionality. Our original requirements
were better browsing support for the users; and better authoring support for the
dynamic creation of browsing pathways.

The evaluation results suggest that browsing the hypertext generated by key-
word linking was satisfactory. As opposed to the VOIR (Visualisation of Infor-
mation Retrieval) system [11], we do not turn words above a frequency threshold
into a hypertext anchor. Instead two anchors are associated with every artifact
returned: the �rst returns a list of related artifacts; the second shows the most
relevant unread artifact. Thus, we avoid the "over linking" problem whereby
readers are overwhelmed by too many link choices. An alternative mechanism
would be to �lter anchors by some context-speci�c condition, but this adds to
the complexity of the implementation. The returning of clusters of artifacts that
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share common keywords, linked through a thesaurus, is a lightweight mechanism
to support the search by analogy information seeking mechanism advocated by
[19].

Better authoring support has been achieved by the creation of links purely
through keyword associations. Dynamic link creation e�ectively removes the
authoring task.

There are areas for improvement and further investigation.

5.1 Use of Thesaurus Structure

The similarity matching between object descriptions is achieved through the use
of simple keywords. The structure in the thesaurus (broader, narrower and re-
lated terms), however, was not used for the purposes of this experiment, but
could be used during the similarity calculations to improve the retrieval of "sim-
ilar" objects. For instance, the fact that a tie and a scarf are both worn around
the neck should lead to scarves and ties being more closely associated than,
say a shoe and a scarf. Investigations are needed into how we might use the
thesaurus relationships to calculate similarities, and whether such an approach
provides signi�cant improvement in the performance, or at least in the reported
user satisfaction. The Semantic Hypermedia Architecture of Glamorgan [9] uses
a thesaurus in this way to calculate similarities.

5.2 An Open Hypermedia Architecture

An Open Hypermedia architecture, such as the Distributed Links Server (DLS)
[8] allows the integration of third party applications and documents into a sys-
tem. The use of the DLS eases the process of constructing links through the
use of link bases, which explicitly separate links from documents. Through the
COHSE project, we are investigating the combination of an open hypermedia
system with conceptual models (such as the thesaurus used in the annotation of
collection objects).

5.3 Extending Coverage

The prototype is based on a small subset of items in the Platt collection. Cur-
rently, most electronic catalogue information in the gallery tends to be adminis-
trative rather than descriptive information. Extending the prototype will require
the addition of more descriptive information in electronic form, which can be a
labour intensive task. The successful reception of the prototype, however, sug-
gests that this may be worthwhile.
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