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Portrait of Adele Bloch-Bauer I

Portrait of Adele Bloch-Bauer I is a 1907 painting by Gustav Klimt.

The first of two portraits Klimt painted of Bloch-Bauer, it has been

referred to as the final and most fully representative work of his

golden phase. Adele Bloch-Bauer (1881–1925) was a wealthy

member of Viennese society and a patron and close friend of Klimt.
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Wikipedia, Portrait of Adele Bloch-Bauer I

Primary Sources

Susanna Partsch, Klimt: Life and Work, p. 242
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Entities

Gustav Klimt  • Vienna  • Portrait of Adele Bloch-Bauer I

Digital Objects

Studie zum Bildnis Adele Bloch-Bauer
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Fig. 2. Event in the timeline of Klimt’s biography, showing the textual description of the event, the related digital object, the primary
and secondary sources, the related entities and an image from Wikimedia Commons.

Mermaids
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Fig. 3. Graph visualisation showing the event of the painting of
Klimt’s Mermaids.

title and a list of its components, in particular: (i) date, (ii)
factual components, (iii) primary and secondary sources,
(iv) related digital objects, (v) related images imported
from Wikimedia Commons. Figure 2 shows an event of
the timeline about Gustav Klimt’s life.

The NBVT is also able to generate three network
graph visualisations, showing (i) an event chosen by
the user with all entities that participated in it (this
visualisation is shown in Fig. 3); (ii) an entity chosen by
the user with all events in which it participated; (iii) the
digital objects related to a specific event selected by the
user. By clicking on the event or on the entities, it is
possible to access a description of them. These network
graphs are implemented using the vis.js library.20

An important requirement for a scholar who studies

20http://visjs.org/.

historical events is knowing their primary sources. For
each event of the narrative, the NBVT allows visualising
information about primary sources, in particular (i) the
title and the author of the primary source; (ii) the textual
fragment of the primary source that describes the event;
(iii) the bibliographic reference of the textual fragment.
This information is visualised in a tabular format.

Finally, the user can visualise all events that occurred
in a specified period of time, chosen by the user. The
results of the query are shown in the form of a table,
reporting the dates of each event.

6. Enriching the events of the narrative
through Europeana

When a user creates an event, the NBVT suggests a
list of digital objects extracted from Europeana that are
deemed relevant to the event. The objects are ranked
according to a score from 1 to 100, where 100 indicates
the maximum relevance. In order to retrieve all the exact
matches between the Europeana digital objects and the
entities used in the narrative, the NBVT performs several
queries. Since it uses Wikidata as reference and both
Europeana and Wikidata contain links to each other, the
first logical step is to look for matching URIs between
the two knowledge bases. Currently, Europeana contains
31,479 links to distinct Wikidata entities (owl:sameAs and
dc:relation properties), while Wikidata contains 76,151
links to distinct Europeana objects (P727 property).
Given that these two sets do not coincide, the NBVT
performs two queries: (i) one on the Europeana SPARQL
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endpoint, looking for the URIs of all Wikidata entities
contained in the event and classified in the CRM as
E73 Information Object, which may be part of Europeana;
(ii) the other on the Wikidata Query Service, looking for
links to Europeana from the Wikidata entities. If an exact
match is found, the corresponding digital object is added
to the list of results with the maximum score (100).

The second phase of the ranking is made on specific
metadata fields of the Europeana records. We performed
several experiments on the ranking and found that, for our
purposes, the solution presented below is a good trade-off
between precision and recall (Buckland and Gey, 1994) of
the results. However, due to space limitations we cannot
account for all the technical details of the ranking method.
We just report its main steps and the main characteristics
of each step. First of all, the NBVT performs a query
to extract all digital objects related to the subject of the
narrative (e.g. Gustav Klimt) by searching for all digital
objects containing the name or the URI of the entity in one
of the following Europeana metadata fields: (i) dc:title,
(ii) dc:creator, (iii) dc:contributor, (iv) dc:subject. Then, a
ranking is performed on the results of the query using four
parameters for each extracted digital object:

1. The title of the event is matched against that of the
digital object. Given the current state of Europeana
records, we believe that this is the most important
clue to the relevance of the object. Indeed, many
Europeana records are incomplete, but they always
have a title. We compute the similarity between the
title of the event and the title of the digital object
by splitting that of the latter into a set of substrings,
with each string containing a number of words equal
to the number of words in the title of the event.
For instance, if the title of the event is “Portrait
of Sonja Knips” and that of the digital object is
“Studie für das Bildnis Sonja Knips” (Study for the
Portrait of Sonja Knips), the array will contain the
strings “Studie für das Bildnis”, “für das Bildnis
Sonja”, and “das Bildnis Sonja Knips”. Then, we
apply the Damerau–Levenshtein similarity measure
(Damerau, 1964; Levenshtein, 1966) between the
title of the event and each of the substrings, and
we take the maximum score. For instance, in the
previous example the maximum score would be
given to “das Bildnis Sonja Knips.” Since long
strings obtain a disproportionately large score when
applying Damerau–Levenshtein, we normalise the
strings using the following formula:

score = 100× (longLength− damlev(str1, str2))

longLength
,

where str1 and str2 are the two strings, longLength
is the length of the longer string and damlev is

the function computing the Damerau–Levenshtein
distance. This formula returns a score from 1 to 100,
which is taken as the weight of the parameter.

2. For each person participating in the event, its
Wikidata URI is matched against the following
metadata fields of the digital object: (i) dc:creator,
(ii) dc:contributor, (iii) dc:subject. The result of this
evaluation is 1 if an exact match is found, i.e., if the
URI is present in the record, or 0 if it is not found.
Then, the sum of the results is given a weight of 50
because we want to balance this step with the average
weighted result of the previous step.

3. For each person participating in the event, excluding
those that were matched in the previous step, the
person’s name in natural language, as reported
in Wikidata, is matched against the following
metadata fields of the digital object: (i) dc:title, (ii)
dc:creator, (iii) dc:contributor, (iv) dc:subject, using
the similarity measure described by the formula in
Step 1. The reason for excluding the entities that
were matched in the previous step is that in the
fields (ii), (iii) and (iv) both the URIs of the entities
and the related strings are reported. The result
of this evaluation is 1 if the similarity is greater
than 90 (indicating about 10% differing characters),
otherwise it is 0. Then, the sum of the results is given
weight of 50 for the reason reported in the previous
step.

4. The period of occurrence of the event is matched
against the dc:date metadata field of the digital
object. If the period of occurrence contains the value
of the field, the score is incremented by 20. The
semantics of dc:date is too generic to express a higher
factor. For instance, dc:date can indicate both the
date of creation of a physical object that the digital
object represents, and the date of acquisition of the
digital object.

Finally, the sum of the four parameters is normalised
and the list of digital objects is sorted based on the
relevance score and presented to the user through a
graphical interface. The interface initially shows the five
most relevant digital objects, but the user is able to load
more if needed. Figure 4 shows the interface with the
five most relevant digital objects for the event “Beethoven
Frieze”, describing Klimt’s painting of a frieze for the
14th Vienna Secessionist Exhibition in 1901. Europeana
contains several digital objects about this event, including
photographs of the frieze and preparatory drawings. The
interface allows the user to select some of these objects
and link them to the event.

Through this functionality, we are able to propose
to the user the objects that, according to the knowledge
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Fig. 4. Example showing the interface to enrich events in the NBVT through Europeana digital objects. The title of the event is
“Beethoven Frieze”, and the five most relevant digital objects are shown in the interface.

stored in Europeana, may be relevant to the subject of each
event of the narrative.

7. Narrative of Klimt’s life as a case study

In order to introduce narratives in Europeana, we
performed an experiment creating the narrative of the
life of the Austrian painter Gustav Klimt. This artist is
well represented in the DL, where a search for the string
“Gustav Klimt” currently returns 353 objects.

Since we are not art historians nor experts on Klimt,
we decided to build the narrative based on the English
Wikipedia page about the painter.21 In the Wikipedia
text we identified the main events of Klimt’s life, and
we reproduced them using the NBVT. For each event, we
defined the related entities (e.g., persons, physical objects,
location, time). We also reported the fragment of text
that describes the event in Wikipedia, and one or more
images from Wikimedia Commons that are related to the
entities that compose the event. Furthermore, we reported
the primary sources cited by Wikipedia, on the basis of
which an event is placed in the narration.

The Klimt narrative is composed of a total of 54
events. 31 of them are connected with Europeana digital
objects, and 18 are linked to more than one digital
object. The total number of digital objects in the narrative
is 127, which is 36% of all Klimt-related objects in
Europeana. It should be noted that several Europeana
objects are not related to Klimt’s biography, e.g., posters
or modern objects inspired by Klimt. More than 70%
of the entities used in the narrative were imported from
Wikidata. The first version of the tool, presented by
Meghini et al. (2017), allowed the creation of the narrative
in about 3 person-days (7 hours per day). After adding the
functionality to automatically extract and suggest to the
user the relevant Europeana digital objects, the time was
reduced to 12 hours.

21https://en.wikipedia.org/wiki/Gustav_Klimt.

In order to integrate our narratives into Europeana,
the NBVT enriches them with metadata that describe
the narrated topic. These metadata could be matched
with those contained in Europeana to enhance its search
functionality. When a user queries Europeana, she/he
could obtain as a response one or more narratives related
to the topic of the search, along with the classical ranked
list of digital objects. In the Web interface, the timeline
of each narrative could be visualised by adding a specific
menu section, titled “Narratives”, in the “Refine your
search” menu on the left side of the page. Europeana
also has an “Explore” section in its upper menu, providing
a list of particular views on the Europeana data, e.g.,
views for people, or time periods. A new entry could be
added to this section, showing all narratives collected in
Europeana. If there is more than one narrative about the
same topic, they could be aggregated by the subject. By
exploring this page, users could have an immediate idea of
all narratives that Europeana stores and also of the digital
objects related to each narrative.

8. Conclusions and future work

We have presented a study in order to introduce narratives
in digital libraries. The general idea is to enrich those
libraries with semantic networks of events providing
a meaningful contextualisation of the digital objects
collected in them. In particular, we performed an
experiment based on Europeana. First of all, we reported
some use cases that would call for the introduction of
narratives in digital libraries. Then, we have discussed
how to extend the Europeana data model in order to
realise such introduction in Europeana and we have briefly
presented an ontology for representing narratives we
created.

A first experiment was reported consisting in the
creation of a narrative of the life of Gustav Klimt, the
Austrian painter. Such creation was performed by using
a tool for building and visualising the narratives we

https://en.wikipedia.org/wiki/Gustav_Klimt
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developed. We also presented a new functionality of the
tool that allows automatically suggesting to the users the
appropriate Europeana digital objects that can be assigned
to the events of a narrative, in order to enrich it. We
plan to extend the experiment to other artists and we are
also working on improving our research to (i) represent
and reason about the temporal relations between events;
(ii) represent in a richer way the text of narratives, called
narrations, and the relation between narration fragments
and their semantic counterparts, events and objects; (iii)
introduce narrative templates capturing recurring plots.
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