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SUMMARY

The collective memory of the Netherlands is stored in our cultural heritage. The total size of
the Dutch cultural heritage is certain to be huge. In the Netherlands there are at least 80
large collections that together contain more than several millions of objects. The economic
value of this heritage (estimated at 22 billion euros, art collections only) underscores the
enormous value of our cultural heritage. Cultural heritage belongs to the entire population of
our country and plays a role in many aspects of society: tourism, education, research,
cultural interest etc.

For historical reasons, the collections of physical objects have landed in a large number of
cultural heritage institutions. This poses limitations for both visitors and researchers.
Digitisation holds the promise for continuous access to all cultural heritage collections,
unrestricted by time and space. All the digitised collections of the cultural heritage institutes
form one large Ambient Heritage Collection. This opens unimagined possibilities for research,
education, cultural leisure, and tourism.

Despite large investments, the cultural heritage institutions encounter a number of
persistent obstacles that are hindering progress. There is a strong sense of urgency felt by
the organisations in the cultural heritage domain to come up with new solutions to get
access to the data of the digitised collections. The volume of the Dutch cultural heritage is
immense and increasing everyday. A new approach has to be developed. The CATCH
programme aims to do research in order to find these new solutions. The two central
research questions in CATCH are:

. To what extent is it possible to develop innovative tools (1) to connect knowledge and
cultural objects, (2) to integrate scattered digitised cultural objects and (3) to increase
the accessibility of and the interaction with our cultural heritage supporting and
improving the work of the professionals?

. Can we develop scientifically relevant methods to acquire new fundamental and applied
knowledge about these processes and their IT-based solutions?

The challenges implied by the research questions are common to all cultural heritage
institutions in the world. The CATCH programme joins the ongoing international efforts. On
the one hand CATCH aims to develop tools to improve the specific situation for Dutch
cultural heritage (research question 1). On the other hand CATCH wants to contribute new
methods and techniques to the international research effort (research question 2).

The CATCH research goals have been established in a process that can be characterised as
demand pull rather than technology push. In a demand-pull programme the interests of the
(potential) users of the research results are of outstanding importance. Hence the
programme strategy has a twofold focus: research and implementation. As a direct
consequence, the CATCH programme will have two types of results:

e new knowledge

e software (tools).



The challenges for the CATCH programme: (1) multidisciplinary cooperation between cultural
heritage and IT research, (2) excellent research contributions, and (3) intelligent and
personalised tools. The CATCH research strategy concentrates on three research themes.

THEME 1: Semantic interoperability through metadata
THEME 2: Knowledge enrichment through automated analyses
THEME 3: Personalisation through presentation

The CATCH research focuses on the development of tools and methods to speed up the back
office processes, i.e. tools and methods that will enable the collection managers of the
cultural heritage institutes to do more in less time and with higher quality. All developed
tools and algorithms will be implemented in two ‘integrators’, existing large IT-projects of
national importance in the cultural heritage field.

CATCH is a coordinated effort with respect to three strategies: research, implementation and
support.

The research and implementation will be done by research teams consisting of CATCH-
funded temporary researchers (PhD students, postdocs), temporary scientific programmers
and senior research staff (all employed by universities), and programmers and senior staff
employed by cultural heritage institutions (researchers and/or collection managers or others
with relevant expertise). With an estimated total budget of ME 12,5 in subsidies (to be
realised in to phases), CATCH will be able to fund about 17 of these research teams. The
programme will start with six research teams, each executing one of the six core projects
which lay the foundation for the programme. The 11 remaining teams will be selected in
competition on the basis of research plans. All Dutch universities can enter the competition,
which will be organised by NWO. The participating cultural heritage institutions will
contribute M€ 2,8 in kind to the programme.

The support programme provides for the transfer of knowledge and tools (a) within the
programme and (b) to all other parties interested in the CATCH results. Furthermore, the
support programme aims at building and establishing a structure which guarantees
continuity for the results (in particular the tools, the software, and the knowledge) of the
CATCH programme.

The programme will be run by a Programme Committee with representatives of the three
CATCH themes and additional experts. Daily affairs will be taken care of by an Executive
Committee and the Programme Management Bureau. A Steering Committee representing all
parties contributing financially to the programme is responsible for the supervision of the
programme and all major (financial) decisions. Programme Committee and Steering
Committee are assisted by an International Scientific Advisory Board.

The CATCH programme starts in November 2004 and will run for six years.



1. GENERAL PROBLEM STATEMENT

The collective memory of the Netherlands is stored in our cultural heritage. Enormous
amounts of archives, books and magazines, paintings and other objects of art, audiovisual
sources, objects of folklore, archaeological remains, and logs describing these objects are
kept in numerous places, often in buildings that form part of our cultural heritage
themselves. The total size of the Dutch cultural heritage is difficult to estimate but is certain
to be huge. In the Netherlands there are at least 80 large collections that together contain
more than several millions of objects.! The economic value of this heritage is even more
difficult to estimate since the true value is symbolic rather than economic. Nevertheless, the
estimated monetary value (22 billion euros) (19982, art collections only) underscores the
enormous value of our cultural heritage. This is accentuated by the fact that the government
is spending around 200 to 250 million euro on an annual basis on the management of the
cultural-heritage sector. Revenues and secondary economic effects are probably much
larger.

All these witnesses of our past and present are indispensable components of our national
identity. Cultural heritage belongs to the entire population of our country and plays a role in
many aspects of society: tourism, education, research, cultural interest etc. For historical
reasons, the collections of physical objects have landed in a large number of cultural
heritage institutions. This poses limitations for both visitors and researchers. Related objects
are often stored at different locations. For centuries these limitations were overcome
through physical movement. Visitors and researchers travelled to the objects they desired to
see, or related objects belonging to different collections were moved to one place to form an
exhibition. Yet because of the limitations of time and space the accessibility remained
inherently restricted.

Digitisation holds the promise for continuous access to all cultural heritage collections,
unrestricted by time and space. Physical constraints no longer apply. All the digitised
collections of the cultural heritage institutes form one large Ambient Heritage Collection. This
opens unimagined possibilities for research, education, cultural leisure, and tourism. The
cultural heritage institutions and the government are very much aware of the potential
possibilities the new information technology offers them to perform their public tasks: to
preserve, present and propagate their collections to audiences ranging from specialised
researchers to the general public. They invest heavily in the digitisation of their collections
and the accessibility of the collections through the internet. There are a nhumber of excellent
examples where large digital collections have been made available to large audiences.

Despite these investments and other major efforts, the cultural heritage institutions
encounter a number of persistent obstacles that are hindering progress. Below they are
summarised in five points.

1. The digitisation process is slow, often cumbersome, and therefore very expensive. Most
heritage objects are precious and have to be handled with care. Refined technical
solutions are needed to support and automate the digitisation process with the subtlety
required by such precious goods.

1 Quick scan Digitalisering Cultureel Erfgoed in Nederlandse Collecties. Reekx Advies, April 2002.

Source: CBS.



2. Independent collections, unconnected databases. In the same way as physical objects
are kept in numerous independent collections, their digital counterparts are stored in a
huge archipelago of (more or less) unconnected databases. Connecting these databases
and making them interoperable is a complicated problem, which needs to be solved if
the promises to lift the limitations of time and space are ever to be fulfilled.

3. Access problems. Even if the databases are technically connected and can be
approached as though they were one large system, there remains the problem to search
and sift through millions and millions of objects, ranging from written text to spoken
text, from still images to moving images, from 2D objects to 3D objects, and to find the
objects one was looking for. Progress is hampered by the great variety of schemes and
systems describing the semantics of the objects.

4. The problem of knowledge enrichment. Finding the objects, however, is not enough if
we want to exploit the potential of the new digital world to the largest extent possible.
Data from various sources (e.g., text and images) can be connected in sensible ways to
give us deeper insight into the nature of objects (e.g., paintings) or processes (e.g.,
historical events). The challenge is to find automated ways to make new knowledge out
of existing data and knowledge.

5. The problem of personalisation. The results of the searches have to be presented in
ways that correspond to the needs of the person who was looking for the information. It
is almost trivial to remark that the presentation of the results of a search to a
specialised researcher can, and probably have to, be of another nature than the
presentation of the same results to an eight-year-old child. However, it is far from trivial
to devise the techniques to realise this.

There is a strong sense of urgency felt by the organisations in the cultural heritage domain
to come up with new solutions to get access to the data. The volume of the Dutch cultural
heritage is immense and increasing everyday. The funds and time required to be able to
digitise and present all our cultural material in a traditional way are lacking by any means.
Therefore, a new approach has to be developed since there is an increasing demand,
stimulated by the use of internet.

This brings us to two central research questions.

o To what extent is it possible to develop innovative tools (1) to connect knowledge and
cultural objects, (2) to virtually integrate scattered digitised cultural objects and (3) to
increase the accessibility of and the interaction with our cultural heritage supporting
and improving the work of the professionals?

. Can we develop scientifically relevant methods to acquire new fundamental and applied
knowledge about these processes and their IT-based solutions?

The challenges implied by the research questions are common to all cultural heritage
institutions in the world. Therefore, all over the world serious research efforts are realised to
contribute to new ways of dealing with our cultural heritage. The CATCH programme joins
these efforts. On the one hand CATCH aims to develop tools to improve the specific situation
for Dutch cultural heritage (research question 1). On the other hand CATCH wants to
contribute new methods and techniques to the international research effort (research
question 2).



2. PROGRAMME STRATEGY

Essential in the CATCH research programme is the direct involvement of the cultural
heritage sector in defining the aims and content of the research, right from the start. The
CATCH research goals have been established in a process that can be characterised as
demand pull rather than technology push. In a demand-pull programme the interests of the
(potential) users of the research results are leading. The programme strategy - guided by
the CATCH principle of interaction and cooperation - has a twofold focus: research and
implementation. As a direct consequence, the CATCH programme will have two types of
results:

e new knowledge

e software(tools)

A main characteristic of the CATCH programme is that the production of these two types of
results is interwoven. Obviously, from a scientific point of view, IT-research has as its
principal aim the development of new methods, techniques, insights, and knowledge. The
results achieved can be equally beneficial for the cultural heritage sector as for the IT-
research itself and a variety of commercial applications. Of course, all results will be
disseminated, too, by papers, articles, dissertations etc. The universities and research
institutions are responsible for the dissemination and preservation of this knowledge.
Cultural heritage institutions and the participating companies should be able to have free
access to the knowledge developed. Section 2.1 describes the programme’s research
strategy to produce new knowledge. Section 2.2 describes the programme’s implementation
strategy.

2.1 Research Strategy

Although the CATCH programme is ambitious, it has by no means the aspiration to deal with
all obstacles mentioned in the previous chapter. Through a concerted and focused research
effort, embedded within and guided by the leading Dutch cultural heritage institutions,
CATCH aims at a measurable and permanent impact on an improved accessibility of digital
cultural heritage.

Four characteristics of cultural heritage are particularly relevant to the CATCH programme.

1. The volume of the cultural heritage is huge.
The cultural-heritage objects are distributed over many distinct collections. They
are exhibited or stored in 900 museums, 400 archives, and 1100 libraries in the
Netherlands.

3. The collection of cultural-heritage objects is heterogeneous, ranging from buildings
to books and pictures.

4, Cultural heritage is generated in a largely unpredictable autonomous process.
Material and immaterial products of human activity and creativity enter the domain
of cultural heritage in a continuous and perennial stream.

These characteristics combined with the obstacles mentioned earlier define the challenges
for the CATCH programme: (1) multidisciplinary cooperation between cultural heritage and



IT research, (2) excellent research contributions, and (3) intelligent and personalised tools.
The CATCH research strategy concentrates on three research themes.

THEME 1: Semantic interoperability through metadata
THEME 2: Knowledge enrichment through automated analyses
THEME 3: Personalisation through presentation

2.1.1 Theme 1: Semantic interoperability through metadata

Situation in cultural heritage

From the start, the cultural heritage institutes have used registration systems to add
metadata to their collections. However, each of the highly autonomous institutes has done
so in its own way. Only recently the institutes have become more aware of the need for
standards in the structure of the descriptions, the conventions within the descriptions, and
the terminological sources. Nowadays, the sheer amount of heritage sources, their great
diversity, the amount of different registration systems used, and the ever evolving wishes of
the users make it impossible to provide the “Dutch Heritage Collection” with unambiguous
metadata through intellectual human labour. The challenge is to achieve the desired
situation by combining intelligent IT applications and human expertise.

Hence, cultural heritage may turn to information technology with a clear technology demand
for tools and methods (1) to combine and enrich the already registered data and knowledge,
(2) to document sources automatically or semi-automatically, and (3) to supply them with
the necessary metadata. The (semi-)automatic generation of metadata is an essential
prerequisite for the semantic interoperability of the collections. Metadata not only makes
sure that a person can find a specific collection or object, it also enables bulk retrieval of
digital objects that are related to each other (e.g., created by the same artist, about the
same topic, from the same period, from the same geographic location, etc.). Here we
reiterate that the creation of such metadata usually requires a considerable intellectual input
of curators and others involved in digital heritage collections. Information technology may
offer opportunities for semantic interoperability between digital collections and their
metadata on a large scale, which could not be achieved by human input alone. Finally, it is
remarked that the creation of a Semantic Web can only be achieved by extensive IT
research on semantic interoperability.

Research topics

The leading question is: How can we achieve the creation of semantic metadata by applying
automatic creation of metadata? An obvious research agenda reads: (1) by deriving
metadata from other collections, and (2) by using ontologies for adding additional elements
in metadata corpora to guarantee 'semantic cohesion' between collections and items.
Although the main goal is to provide methods and tools that can be used in the “back office”
to create semantically rich metadata, there are two more questions, viz. on the speed of the
project execution, and on the open structure of the solutions. The tools should minimize the
amount of user effort required for creating and maintaining semantic annotations and should
help to increase the overall quality level of annotations.



Research will focus on methods and tools for harmonizing ontologies through semantic links
between metadata corpora. This research challenge is similar to what is called the “ontology
mapping” problem. Research issues with respect to ontology mapping include the following
five different topics.

. Inventory of (the composition of) ontologies and vocabularies that are of potential use
for cultural heritage applications.

. Types of mapping relations: e.g., equality, equivalence, subclass, instance.

. Methods for representation of mapping relations: e.g., how to add mappings without
affecting the original metadata vocabularies.

. Semi-automatic learning of mapping relations; techniques such as emergent semantics
(learning semantic relations from user behaviour) may be relevant here.

. Methods for combining metadata with full text documents within a single query.

Background

To understand the research question and the research topics more in depth, we provide
some background. The first two bullets underline the importance of metadata once more.
The bullets three to five emphasize the various difficulties with semantics.

e Metadata can refer to various kinds of data types. It turns out that the limited and well-
defined semantic scope of keyword type of metadata (like IMDI) can be seen as the
backbone for collection maintenance and discovery.

e Keyword type of metadata is also one of the keys for interoperability due to the broad
usage (community agreed on elements and use the same concepts) and well-defined
limited semantics.

e Achieving semantic interoperability is a hard process where the goals have to be clear.
The experience shows that most relationships between the elements of two disciplines
can only be expressed with the help of a fuzzy type such as “mapsTo”. Frameworks such
as RDF(S) and OWL do not include such a relation type for good reasons. Actually, the
“mapsTo” relation is exploited as a one-directional equality with some further necessary
restrictions.

e The limited semantics of the keyword type of metadata and the fact that metadata
creation is an expensive endeavour leading to missing values makes it necessary to use
all types of contextual information (within metadata hierarchies/environments and
outside) to enrich the metadata and to add it to the discovery domain. Both topics are
completely new and not sorted out very well. Research has to be done to understand
what is possible and how the quality of the metadata will be influenced. Also it has to be
understood how metadata and context information can be combined to increase the
chance of discovery.

e Semantic annotation has to rely on well-defined domain knowledge to form a coherent
discovery space. Therefore, the concepts to be used should be taken from open data
category registries (DCR). If a new concept is introduced due to the fact that the
existing ones are semantically not sufficient, then the person intending to use it has the
duty to enter it into the data category repository, i.e., defining it properly and also
where possible define relationships with other existing concepts. The DCRs are essential
to avoid a proliferation of concepts which would reduce its relevance for the discovery
space and for achieving interoperability.



2.1.2 Theme 2: Knowledge enrichment through automated analyses

Situation in cultural heritage

Collection management and research in the cultural heritage field centres around content,
i.e., the meaning of texts, objects, images and their mutual relations. For unanalysed
objects, this information is hidden and implicit. The goal of knowledge enrichment is to make
this implicit information explicitly available. CATCH aims to develop knowledge and to
demonstrate its applicability in automated knowledge enrichment tools. One group of tools
aims to support experts. Another group of tools enables fully automated analyses.

There are two dimensions in these two groups of tools. First, tools can be used to assist
experts, or they can perform fully automatically. Second, tools can follow existing annotation
schemes, or they can discover new structures within, and relations between objects.
Knowledge enrichment can be applied to any of the media types which are covered by
CATCH: text, images, handwritten documents, archaeological objects, etc.

Both groups of tools aim to alleviate the following problems occurring in the daily work of
collection managers, and in the quality of many existing databases, respectively.

e Cultural heritage experts (collection managers and researchers) have used and
developed content annotation schemes and classifications, laid down in thesauri,
reference lists, topic maps. Their ability to apply these schemes and classifications to
new data is only limited by time and scale. Knowledge enrichment techniques can
alleviate the time and scale bottlenecks by adding machine power to manpower; by
emulating how experts annotate data. After they have learned to emulate experts by
examples, they can start to annotate (classify, analyse, relate) very large amounts of
new data themselves, in a fraction of the time.

e Existing databases of objects, partially or inconsistently marked up with legacy
classification systems can be automatically made more consistent with knowledge
enrichment techniques. As far as they are partially or largely unannotated, disorganized,
and unlinked, they can be automatically annotated, organized and linked semantically.

Research topics

The leading question is: How can we arrive at the automatic enrichment of cultural heritage
data? We know that the current state of affairs asks for (1) tools to support experts in their
manual enrichment work, to alleviate time and scale bottlenecks, and (2) tools for automatic
data enrichment, particularly for making existing data cleaner and more consistent, and for
discovering new structures and relations in data.

The research agenda that follows from these desiderata starts with the development of
methods and software tools that can assist experts in their manual work, allowing them to
enrich more data in less time. Such tools should be able to emulate experts' annotations,
and suggest annotations of new data at such a high level of precision that experts only need
to correct these suggestions occasionally. As a second step, the agenda should list the
development of tools that operate in domains that demand even more automation; either
because no initial annotation scheme is available (the data is still "raw") and an annotation
needs to be bootstrapped from data, or because the annotation needs to be performed
automatically, either due to the unavailability of experts or as an initial phase in exploring
"raw" data.

10



This agenda calls for the use and development of methods for automatic knowledge
generation in data (a broad field encompassing methods from machine learning, statistical
learning, and data mining). Knowledge generation from data is typically needed in situations
such as the one central to CATCH, where a digitisation effort has produced (potentially
large-scale) databases of unanalysed data, and experts (collection managers) are eager to
explore and analyse this data as effectively as possible in as little time as possible.
Alternatively, the data is already annotated, or is receiving new annotations through a
metadata project (as also present in CATCH), and knowledge enrichment is used to learn
this annotation and apply it to yet unanalysed data.

This research is intrinsically empirical; the methods to be developed are based on empirical
data, and the function they have can and must be judged and evaluated in terms of
measurable improvements in accuracy and speed, both by objective quantitative evaluation
and by the collection managers that use the methods.

Background
To understand the research question and the research topics more in depth, we provide
some background. Table 1 shows four types of knowledge enrichment we distinguished.

Existing annotation systems

Automatic discovery of structure

Expert support

Automatic enrichment

A

Expert support, based on existing
annotation schemes

Supporting experts in the annotation of
objects in databases according to an
existing annotation scheme, in a
software annotation environment that
is able to make accurate suggestions.

B

Automatic enrichment, based on existing
annotation schemes

Automatic annotation of unannotated
objects, and automatic cleanup of
incorrectly annotated objects. Allows to
do what under quadrant A could not
have been done in human time.

salient patterns and structures within
and between objects, visualising
associations, suggesting new
structures.

Keywords: exploratory data analysis,
data mining, statistical analysis.

Keywords: semi-automatic annotation, | Keywords: data mining, text mining,
domain knowledge, existing ontologies, | automatic classification, machine
semantic web learning

C D

Expert support, automatic discovery of | Automatic enrichment, automatic
structure discovery of structure

Confronting experts with statistically Discovering  structures within and

between objects, and exporting these
discoveries to ontologies, associative
networks, and clustering.

Keywords: knowledge generation from
data, self-organization, clustering

Table 1: Four types of knowledge enrichment.
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The "A" quadrant represents tools for the direct support of experts in the manual annotation
of objects in databases. Precious time can be saved when intelligent software makes
accurate suggestions to the annotator, who then only invests time when the suggestion is
incorrect. Even more precious time can be saved when the same intelligent software running
in the background makes preselections of especially salient objects that need to be
annotated first.

The "B" quadrant takes over from the "A"-quadrant tools when the scale of the data cannot
be tackled by the available human expert time. "B"-quadrant tools automatically annotate
large amounts of data, and check for inconsistencies and noise in existing annotated
databases. They will not do this flawlessly, but well enough that the automatically annotated
data becomes largely searchable and retrievable, where before it was not.

The "C" quadrant is the mirror of the "A" quadrant, except that experts are not helped with
annotation, but rather confronted with new patterns and relations that may deserve a new
annotation symbol or level. A likely example is a new level of annotation which links pairs of
objects to each other on grounds of some significant co-occurrence of the two, that thus far
was not acknowledged by any level of annotation.

The "D" quadrant combines "B" and "C" - it operates autonomously in data to discover any
grouping of objects that might be of interest, on such large amounts of data that a manual
inspection of the process would not be feasible, except at the very end of the automatic
knowledge discovery process.

2.1.3 Theme 3: Personalisation through presentation

Situation in cultural heritage

Most of the services that are currently available have predefined presentations. The
institutions determine the ways a user may view objects and their metadata. Information
technology offers many new options for personalisation of the presentation, but these are
hardly used at all. The reason is straightforward: there are actually no easy-to-use tools in
that respect. More research into human-computer interaction and user modelling is needed
to specify such tools. A clear instance is the need for better navigation through digital
collections. The amount of objects from cultural institutions run in the millions, if not billions
when considered on a global scale. User modelling is considered as an attractive option for
navigating more quickly, easily and efficiently across digital collections or objects. By
automatic analysis of the user's search behaviour and by offering the facility to create
personal contexts, it is expected that users can benefit more from such information services
than via direct search-and-retrieval actions.

Research topics

The leading research question is: How can we develop methods and tools for generating
presentations of cultural-heritage objects that are related in a semantic way? This work also
includes (1) user-modelling issues, e.g., how can user groups be related to presentation
styles? and (2) user-control issues, e.g., how can the user control the presentation style?
More specifically, we list the following three research questions.

12



e Is it possible adequately to reduce the user’s effort when expressing the ambitious
information need that the system must take into account besides many other elements?

e Is it possible to construct a tool that composes an agreed-upon ontology in order to
determine the meaning of terms in the user’s questions and in the information sources?

e To what extent is it possible to find an “optimal” mix of (1) proactive behaviour that is
based solely on the user’s known interests and (2) selection of information based on
other users’ interests or the importance of certain (unrequested) information?

For the research involved two observations are important.

e The availability of a syntactically (XML-based) and semantically (RDF/OWL based)
integrated metadata opens new avenues for presentation and personalization.

e By using semantic relations such as “period” and “style” it becomes possible to generate
tailor-made presentations for groups or individuals.

Background

To provide an appropriate insight into the complexity of the three research questions we add
some details about context and depth of the investigations. In research question 1, the
“many other elements” include a user model containing the interests, goals, background and
knowledge of the user, contextual information such as the physical location of the user and
perhaps also his/her orientation, the time of day, the device and network he/she is using to
interact with the system. Presently research is carried out on adapting the selection and
presentation of information to a user based on one type of information about that user
(either knowledge, interest, or context). This should be complemented by research on
adaptation based on all kinds of information about the user in question and his/her context.

For research question 2 it is beneficial to understand that the answer to a question also
consists of objects described by semantic metadata, used to determine how these objects
relate to one another. This semantic information needs to be combined with descriptive
metadata in order to generate a hypermedia (Web) structure that can be viewed using a
“browser”. While currently it is possible to generate such presentations based on one set of
metadata, the combination of different types of metadata has to be investigated in order to
generate the most appropriate presentation for each individual user.

Research question 3 looks somewhat further into the future: systems can be made to
become proactive, selecting and presenting information that matches the user’s interests
and needs without the user having to express that need through a question. The automatic
provision of information on a person, e.g., architect Max Weber, when dealing with housing
of multicultural groups in Amsterdam, is a good example of proactive behaviour. A mix of
active and proactive behaviour is needed in order to prevent an agent from becoming boring
because an agent will never surprise the user with interesting but unexpected information.

For the research theme personalisation the CATCH programme aims at acquiring new

knowledge in three subdomains: (1) selection of information, (2) automatic generation of
presentations, and (3) adaptation or personalisation.

13



Selection of information. The challenge here is to answer incomplete information requests
from users with an accuracy that is comparable with or even better than the database-query
accuracy. Four techniques have to be combined into heuristic evaluation tools to achieve this
goal. The techniques are: (1) information retrieval techniques based on (potential) natural
language understanding of textual contents, (2) information retrieval techniques based on
metadata using ontologies, (3) selection of objects based on descriptive metadata, and (4)
database integration methods.

Automatic generation of presentations. The challenge is to “combine” selected information
objects of different media types. Perhaps having different types of navigational or semantic
relationships and combining them into a single virtual hypermedia (Web) presentation is the
most difficult part. In that case it is necessary to adapt the result to the device and network
capabilities of the user’s environment. This requires a careful (automatic) selection of the
use of the “dimensions” layout, time, and navigation.

Adaptation or personalisation. The results of almost any possible information request are too
large to be presented to and browsed through by a user. Hence, an environment must be
designed that derives additional specifications of the information or objects to be selected
from past user behaviour. In order to improve this process, and especially its initial stages,
users need to be clustered in groups (with similar interests, background, expertise, etc.).
Finding scalable algorithms for grouping is an additional research issue here.

2.2 Implementation Strategy

The implementation strategy has two branches: the practical implementation and the
structural implementation. The practical implementation focuses on the character of the
project: demand pull. Hence in 2.2.1 we discuss “tools for the back office” and in 2.2.2 we
deal with the composition of the research teams and their collaborations. The structural
implementation emphasizes the design principles to be valid for all cultural heritage
institutions and to be followed by all research teams (in 2.2.3). In 2.2.4 attention is paid to
the connectedness of the knowledge suppliers (the cultural heritage), the researchers, and
the end users by introducing two integrators in which the software and tools have to be
implemented.

2.2.1 Tools for the “back office”
The potential users of the results of CATCH fall into two categories.
1. The collection managers of the cultural heritage institutes.
2. The end users of the services provided by the cultural heritage institutes.

The two categories have their own demands. The first group is located in the “back office”.
Here preparations are made for the services and products (such as exhibitions, catalogues,
and websites) which will be presented to the end users: the people who are the rationale for
the very existence of the cultural heritage institutions. Within the category of end users we
distinguish four groups.
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a. Research: scientific staff from disciplines like History, History of Art, Archaeology,
Cultural Studies, Linguistics, etc.
b. Education: teachers at universities, high schools, Art Academies.
Media: journalists, publishers, editors, marketeers of cultural heritage institutions.
d. Entertainment and edutainment: the general public.

The CATCH research focuses on the development of tools and methods for the collection
managers of the cultural heritage institutes (category 1 users) that will enable them to do
more in less time and with higher quality. This speeding up of back office processes is
needed for at least three reasons: (1) the rapidly growing amount of digitised heritage, (2)
the existing amount of heritage that is still waiting to be processed and (3) the ever
fastening changes in public demand (category 2 users). Cultural heritage institutes have to
adapt to these changes or they will become obsolete. Information technology can provide
tools to support the back office in their endeavour to enhance the interaction between the
end users and their cultural heritage. It is the ambition of CATCH to develop new knowledge
and demonstrate its applicability in a number of tools suitable for use in wide ranges of
cultural heritages institutes.

Within the category of end users CATCH pays special attention to group (a): scientific staff
from disciplines like History, History of Art, Archaeology, Cultural Studies, Linguistics etc.

2.2.2 Composition of the Research Teams

Essential for the rationale underlying the CATCH programme, the temporary researchers and
programmers financed by CATCH will be employed by the universities® but will have their
daily work within the cultural heritage institutes. By physically locating the researchers in
the environment where the fruits of their research will be used, CATCH aims at supporting a
vivid interaction between the researchers and the prospective users. The idea is that the
principal investigator remains responsible for the quality of the research being done, and
that the director of the hosting cultural heritage institute has control over the daily routine.
Rights and duties of all parties involved are laid down in a guest researcher agreement.

The CATCH research teams will consist of:

e CATCH-funded temporary researchers (PhD students, postdocs), employed by the
universities.

e Senior research staff employed by universities.

e Senior staff employed by cultural heritage institutions (researchers and/or collection
managers or others with relevant expertise).

e CATCH-funded temporary scientific programmers, employed by the universities.

e Programmers employed by the cultural heritage institutions.

Each team is a mix of persons from each of these five categories. The CATCH principles of
interaction and co-operation is also manifest in the composition of the research teams. The
PhD-students, postdocs and programmers financed by CATCH are embedded in a team
consisting of both senior researchers from one or more universities and senior staff from the
cultural heritage institute acting as host. The teams are jointly headed by the principal

3 In this programme text “universities” is used as a shorthand for “universities, Telematics Institute
and Max Planck Institute for Psycholinguistics”.
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investigator from the university and one of the senior staff members of the hosting cultural
heritage institute.

The programme starts with the formation of six teams. For each team, CATCH funds one
PhD student (four years), one postdoc (three years) and one scientific