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Abstract

The purpose of this project is creating a semantically annotated
web resource of urban historical landmarks. The annotations will
highlight the most relevant information about the landmarks (e.g.
the buildings’ architect, architectural style or construction details),
for the purpose of extended accessibility and smart querying. The
project will be implemented starting from a series of touristic books
on architectural landscape. These books will be analyzed using text
mining techniques and automated tools, which will lead to coming
up with an ontology, together with a lexicon, that will represent the
necessary vocabulary to express all the relevant architectural and his-
torical information. After gathering all the necessary metadata, a web
site will be built around it, providing advanced browsing functionality
based on the semantic content, and such features as special queries for
generating custom touristic leaflets.
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1 Introduction

1.1 Motivation

The architectural landscape of a city is generally made up not just of well-
established landmarks, but historical buildings with a rich cultural back-
ground that lie outside the mainstream touristic circuit. People wanting to
explore the more personal and less-known places of a city have little access
to information about these hidden architectural gems and the stories behind
them, even though all required data on historical buildings in Germany has
been meticulously collected by the offices for historical monuments. However,
this data is not easily accessible, and often tedious to browse through.

In Bremen, an effort to collect all of this information and present it to the
general public way was made by the publisher Nils Aschenbeck, who released
a series of guide books [7] about the city. However, for the moment, these
books are only accessible in printed format. The BauDenkMalNetz (German
for “listed buildings web”) project proposes a way of discovering Bremen’s
architectural landscape that is suited for the tech-savvy tourist.

1.2 Structure of the Proposal

In the beginning, the details of the preliminary work done for this project will
be described and an initial prototype of BauDenkMalNetz will be presented.
Afterwards, the proposed work plan for the project will be described.

Beginning from some light semantic annotations on the series of books that
was made available to us, we intend to define the necessary metadata for
building a web portal where these texts could be easily accessible to the gen-
eral public. Relevant information like the architect, architectural style and
time during which it was built will be clearly delineated for each building,
thus enabling browsing based on these keywords. For extracting the meta-
data, we plan to process the text using automated tools and natural language
processing techniques. The first step in setting up the web resource will be
creating a model of the relevant data and the relations it comprises (i.e. an
ontology), together with a lexicon that will contain the keywords from the
preprocessed texts.
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The web resource will then be built using the Drupal framework, as it facil-
itates the incorporation of RDF semantic annotations. A possible enhance-
ment to be studied will be an extended querying functionality, that will
enable people visiting Bremen to create their own custom tourist guides (i.e.
a guide of all buildings belonging to the Bauhaus period).

2 Planned Investigation

2.1 Preliminary Work

We have previously explored different ways of approaching the BauDenkMal-
Netz project. A prototype version exists [9], built using Semantic Medi-
aWiki (SMW [3]).

Semantic MediaWiki was built as an extension of MediaWiki, the well known
wiki application which powers Wikipedia. SMW provides enhanced features
for browsing and organizing its contents as a result of the added semantic
annotations to its text.

Our motivation for using SMW in deploying the web portal was its suitability
for rapidly creating a working prototype of our resource. SMW allows for
easily adding and editing of the necessary data and metadata available on
historical buildings. New information could be easily incorporated and linked
to the already existing data by making use of SMW page creation and editing
tools. At the same time, the structure of the metadata (i.e. the ontology
representing the data) could be easily modified, simply by adding in-text
annotations. However, after a careful analysis, we have encountered some
drawbacks that led us to reconsider our approach.

The text that we need to add semantic annotations to is already known,
and not liable to substantial changes in the future. The same goes for the
structure of the metadata (e.g. details on various architectural styles, as well
as the buildings that adhere to it, are more or less set). Because of this,
we have concluded that there is no real benefit coming from the feature of
flexibly changing the contents, as provided by SMW.

Because the ontology to which the texts adhere is never explicitly specified,
but rather implied from the annotations done directly on the text, the con-
ceptual model of our metadata less obvious and never explicitly formalized.
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Figure 1: Screenshot of the SMW prototype

In this case, alignment to other similar ontologies (in keeping with the linked-
data philosophy of reuse) is still possible, yet it is rendered more difficult by
the lack of an explicit formal definition of the ontology.

The issue of having to annotate large blocks of text was not really addressed
by our prototype. SMW provides some tools suited for database import, how-
ever the texts we want to analyze are stored in simple HTML files. There is
a file for each individual building, with picture attachments, and information
like the name of the architect being highlighted. The volume of data that
needs to be processed (four books have been published thus far, with more
than one hundred buildings being described) makes it almost impossible to
have the texts annotated manually, like we did for building the prototype,
while also making the project rather suited for the employment of natural
language processing techniques in order to get the needed semantical anno-
tations. Therefore, a much more intuitive way of approaching the project is
to preprocess the texts and determine the relevant metadata before actually
building the web portal.

2.2 Processing the Text

From the original touristic guides on which the web resource will be based,
we want to identify the vocabulary that relates to historical building. This
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vocabulary will then be used to build an n-gram model [14] of our guides,
but also to refine our ontology, as detailed in the next section.

The guidebooks were made available to us in an HTML format. Therefore,
the first step in order to be able to process the text would be stripping it
down to a plain-text format. We will make use of the LaMaPUn [11] Perl
library for processing the text. Now the text is ready to run through an
automated tool that will run a set of n-gram collections over it.

An n-gram model refers to a probabilistic model that, given the first n − 1
words in a sentence, will predict the nth word. By creating such a model, we
will get a formalization of the way the text is structured (e.g. which words
refer to architectural styles), which will then enable us to understand what
concepts will be mapped to resources and properties in our RDF model of
the metadata.

2.3 Building an Ontology

Figure 2: A tentative fragment of the BauDenkMalNetz ontology

At the heart of the web resource we wish to build lies the BauDenkMalNetz
ontology, a formal representation of the metadata on historical buildings,
together with the relations formed inside this data. The ontology will be
specified in the Web Ontology Language (OWL), based on the RDF model
for serialization, for easier integration in the Drupal framework.
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The linked-data community [12] advocates the reuse of knowledge models and
vocabularies, in order for achieving interoperability across the web. Indeed,
there already exist various ontologies that model some of the relevant data
about historical buildings, out of which the following were found relevant for
aligning with the BauDenkMalNetz ontology:

• The GeoNames [2] ontology models geospatial semantic information.
In particular, it maps unique locations on the globe, determined by
their geoname, to a unique URI with a corresponding RDF web service.
For our project, it can be used to uniquely identify each historical
building based on its coordinates. Reusing this ontology brings the
added advantage of explicitly specifying the geolocation of a building,
which allows for easier integration with web mapping services.

• The CIDOC CRM [1] ontology represents the detailed scientific doc-
umentation of cultural heritage objects, which include historical monu-
ments. By aligning our ontology to CIDOC CRM, we can formulate a
full description of the historical information related to a building (e.g.
the architectural style of the monument, the official sources which doc-
ument the monument etc.).

However, a complete and functional ontology for our web resource cannot
be created simply by reusing content from other ontologies. GeoNames only
refers to the physical location of a building, and CIDOC CRM refers to mu-
seum curated knowledge on a general level, encompassing everything from
small artifacts to monuments, whereas our ontology only deals with build-
ings described in tour guides. Therefore just those resources and properties
related to buildings need to be reused, while the documentation of the land-
marks will be less strict. Based on the vocabulary obtained by processing the
text in the previous step, the BauDenkMalNetz ontology will be manually
tweaked in order to encompass all this information.

2.3.1 Related Application: MANTIC

MANTIC [15] is a project similar to BauDenkMalNetz, that deals with cul-
tural heritage sites of the city of Milan. It has the CIDOC CRM ontology at
its core, which it uses in order to store information about the archeology of the
city. This information is then incorporated into the Google Maps API, mak-
ing for an easy to use application for browsing Milan’s historical landmarks,
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that is quite similar in scope to our project. However, unlike BauDenkMal-
Netz, MANTIC deals with public archeological sites, which only refer to part
of the buildings that we are interested in. For the buildings that are listed
as touristic landmarks, MANTIC provides a good example of how CIDOC
CRM can be reused for our project, however, the buildings that are privately
owned will need to be represented differently.

2.4 Ideas for Deployment

Once we have an ontology and a comprehensive vocabulary, we can start
building our web resource. The website will be deployed making use of the
Drupal [4] framework, a content management system that provides an RDF
API [8], which will enable us to incorporate the metadata represented by our
OWL ontology, and make semantic queries on it.

The text of the tourist guides will be then uploaded to the web resource,
with individual entries for each building, and cross-links to pages about types
of locations (e.g. streets, neighborhoods etc.), but also architectural styles
and architects. A search feature based on these criteria will be made avail-
able. Also, for increased functionality, navigation based on the Google Maps
API [5] will be made available.

For even more advanced querying features, we can make use of the XS-
PARQL [6] query language. XSPARQL combines XQuery, an XML-based
query language, with SPARQL, the query language for the semantic web,
which allows for getting XML results for queries over the semantic metadata
of our web resource. By selecting from a list of available queries, tourists will
be able to create personalized guides of historical buildings.

2.5 Evaluation

For the purpose of evaluating our project, we consider BauDenkMalNetz in
the context of semantic digital libraries. The concept of semantic digital
libraries refers to classic digital resources for storing knowledge which have
been enriched with semantic metadata. The BauDenkMalNetz web resource
fits this description, and therefore is suitable for evaluation according to
existing standards for digital libraries [10] and semantic digital libraries [13].
Out of the three concepts discussed by Fuhr: performance, usability and
usefulness, we will focus on the last two for our evaluation. A group of
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test-users will navigate through the resource, providing feedback based on
the points to be discussed below.

Usability refers to the ease with which users navigate the content. The test
users will provide feedback on how easy/difficult it is to find a particular
building, by querying the system based on a criteria of their own choosing
(e.g. location, architectural style etc.), and also about how they managed to
find their way from one particular building to another, based on a common
characteristic.

Usefulness refers to the quality of the content. The users will be asked to
provide their input on how accurate the query results are in relation to what
they were expecting to find, and also about the informative character of
individual buildings’ pages.

Based on this evaluation, an assessment about the user-friendliness of the dig-
ital library will be made, and the possible improvements to the web resource
will be considered.

3 Proposed Time Line

This section will discuss the time line and deadlines for the various steps in
completing the project:

• January – An initial processing of the text will be done, and a tentative
version of the BauDenkMalNetz ontology will be sketched.

• February – After analyzing the initial results, the ontology and its af-
filiated vocabulary will be refined. Towards the end of the month, the
deployment phase will begin.

• March – The building of the web resource interface with Drupal will
continue. After the structure of the website is done, and most of the
data is in place, we can start focusing on the querying functionality.

• April – The beginning of the month will be reserved for the web resource
to be evaluate by test users. Their input will be collected, and minor
tweaks that can improve functionality will be implemented before the
project deadline. Then, once the evaluation is done, the thesis write-up
can commence.
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4 Conclusion

Once finished, the BauDenkMalNetz project will provide a comprehensive
and easy-to-use guide to the city of Bremen, and possibly even help boost
the touristic appeal of Bremen. A possible enhancement to the resource will
be creating a mobile version of the website, so that tourists can create virtual
itineraries that they can access on the go.

However, the scope of the project is not limited to Bremen. Both the ontology
and the vocabulary are general enough to adapt to any resource of historical
landmarks. Therefore, the project could be further extended to deal with
more cities, provided that relevant touristic guides about them are made
available.
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