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Constructing Narratives Using NBVT: A Case Study 

Valentina Bartalesi, Daniele Metilli, Carlo Meghini 
ISTI-CNR, Via Giuseppe Moruzzi 1, 56124 Pisa 

{valentina.bartalesi,daniele.metilli,carlo.meghini}@isti.cnr.it 

ABSTRACT 
Narratives are a fundamental part of human life, starting from the epic poems of the ancient past to modern 
films. Since the 1970s, much research has been carried out to study the computational representation of 
narratives. Up to now, there is no standard definition of narrative. In our research, we intend narratives as 
networks of events defined by a narrator, endowed with participating entities (e.g. persons, location, time) and 
semantic relations. In this paper, we introduce the Narrative Building and Visualising Tool (NBVT), a semi-
automatic software based on a formal ontology for narratives we developed. The tool allows users to construct 
and visualise narratives using Wikidata as reference knowledge base and Europeana for enriching the narrative 
with digital objects. As case study, we present the narrative of the life of the Austrian painter Gustav Klimt 
created using NBVT. Since Wikidata is not event-based, our efforts focus on the automatic extraction from 
Wikidata of the implicit events that compose the narrative. Furthermore, we developed a dedicated functionality 
in NBVT that finds the Europeana digital objects related to a particular event. This functionality matches the 
metadata of Europeana digital objects with the event and the participating entities using a similarity algorithm. 

KEYWORDS 
Narrative, Semantic Web, Digital Libraries, Wikidata, Europeana 

INTRODUCTION 
Narratives are a fundamental part of human life. Every human being encounters countless stories in their 
everyday life: from the ones told by people in casual conversation, to the epic poems of the ancient past. The 
reasons for this centrality of narrative are complex and still under study. A widely-held thesis in psychology is 
that humans make sense of reality by structuring events into narrative [3]. As aptly put by Taylor (1989), “[a] 
basic condition of making sense of ourselves [is] that we grasp our lives in a narrative” [13].  
Despite the importance of narratives in human life, there is currently no way for a machine to understand 
narrative. Since the 1970s, much research has been carried out to study the computational representation of 
narratives [9]. However, to date there is still not a standard way to digitally represent narratives, visualise them, 
or share them on the Web. One issue is the difficulty in defining exactly what a narrative is. According to David 
Herman, a narrative is “a cognitive structure or way of making sense of experience, as a type of text, and as a 
resource for communicative interaction” [6]. Other scholars define narrative in a narrower way, e.g. a network of 
“temporally-indexed representations of events” [11]. 
In the last few years, we started investigating the introduction of narratives in Digital Libraries (DLs) using 
Semantic Web technologies. In particular, we developed a formal ontology for representing narratives [2] based 
on the CIDOC CRM standard vocabulary [4]. On the basis of the ontology, we built a semi-automated Narrative 
Building and Visualising Tool (NBVT)1, allowing users to construct and visualise narratives using Wikidata2 as 
reference knowledge base (KB) [12]. In our study, we intend narratives as networks of events defined by a 
narrator, endowed with participating entities (e.g. persons, location, time) and semantic relations. 

STATE OF THE ART 
Since the 2000s, in the context of DLs, several tools have been developed to organise and visualise digital 
collections using semantic models. For example, the CultureSampo project [7] developed an application to 
explore Finnish cultural heritage contents on the Web, based on Semantic Web technologies. The PATHS 
project [5] created a system that acts as an interactive personalised tour guide through existing digital library 
collections. The CULTURA project [1] developed a tool to enrich cultural heritage collections with guided paths 
in the form of short lessons. The CIPHER project [8] built a set of tools to facilitate the development of a 
narrative structure from existing or new contents. 
In order to introduce narratives in DLs, we developed NBVT. In comparison with the existing tools which focus 
on specific domains of knowledge, NBVT adopts a domain-independent approach. Indeed, NBVT is based upon: 
(i) an ontology of narratives that aims to guarantee generality, interoperability and reuse; (ii) an open general-
purpose knowledge base to populate the ontology model. This approach allows the construction of different 

                                                           
1 https://dlnarratives.eu/tool.html 
2 https://wikidata.org 
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types of narratives by different narrators, and it facilitates the fruition of the narratives from the widest possible 
audience. 

CONSTRUCTING THE NARRATIVE OF THE LIFE OF GUSTAV KLIMT USING 
NBVT 
NBVT was designed for two kinds of narrators: (i) scholars who want to create a narrative starting from a text 
written by them, or (ii) general narrators (e.g. school teachers, students) who want to create a narrative based on 
a text written by someone else, or a narrative existing only in the narrator’s mind. 
In order to provide the narrator with events and entities to populate the narrative, NBVT uses Wikidata as 
reference KB. Wikidata is an open collaborative KB containing more than 50 million items organized on the 
basis of an ontology model [14]. Unfortunately, the number of events contained in Wikidata is relatively low, 
because Wikidata’s ontology is not event-based. The knowledge about events is present in Wikidata, but it is 
generally represented in an implicit way. For instance, the birth of the Austrian painter Gustav Klimt is not 
represented as an event “Birth of Klimt”, but instead the KB contains a statement of the form “Klimt place of 
birth Vienna”. To solve this issue, we extracted the events implicitly contained in the KB, analysing all Wikidata 
properties and compiling a list of the ones that express implicit events. We collected these events in a graph that 
we call the Wikidata Event Graph (WEG). The graph is used to import events into NBVT. 
We also made an experiment to enrich our narratives using the digital objects collected in Europeana3. 
Europeana is the largest European DL, containing descriptions of about 54 million cultural heritage objects in 
various formats from more than 3,500 European cultural institutions. In particular, as shown in Fig. 1, we 
developed a dedicated functionality in NBVT that finds the Europeana digital objects related to a particular 
event. This functionality matches the metadata of Europeana digital objects with the event and the participating 
entities using a similarity algorithm [10].  
As case study, we used NBVT to create the narrative of the life of Gustav Klimt. This artist is well-represented 
in Europeana, where a search for the string “Gustav Klimt” currently returns 353 objects. Since we are not art 
historians, we decided to build the narrative based on the English Wikipedia page about the painter. For each 
event of the narrative, NBVT allows reporting entities from Wikidata, digital objects from Europeana, a textual 
description from Wikipedia and images from Wikimedia Commons. 
The Klimt narrative is composed 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, i.e. 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, modern objects inspired by Klimt. More than 70% of the entities used in the 
narrative were imported from Wikidata. 
None of the 54 events that compose the narrative of the life of Gustav Klimt was explicitly present in Wikidata. 
After generating the WEG, the number of events that could be automatically detected in Wikidata is 34 (63% of 
the total). The 
first version of the tool, presented in [10], allowed the creation of the narrative in about 3 person-days (7 hours 
per day). After adding the functionality to generate the WEG and to automatically extract and suggest to the user 
the relevant Europeana digital objects, the time was reduced to 10 hours. 
The results of the case study show that NBVT constitutes a significant advancement for the task of digital 
narrative creation. Indeed, the narrator is able to easily import historical events and related entities from 
Wikidata and the WEG, thereby reducing the narrative creation workload in a significant way. Furthermore, the 
linking among different knowledge bases is facilitated since the narrator can easily enrich the narrative with any 
digital objects contained in the largest European digital library, and with text and images from Wikipedia and 
Wikimedia Commons. 
Currently we are working to develop another significant feature for NBVT: the ability to import texts in natural 
language and extract events from them in an automated way. 

CONCLUSIONS 
In the context of the Digital Humanities, and in particular of Digital Libraries, the narration of major cultural or 
historical events is a very central point. In this article we have presented NBVT, a semi-automatic tool that 
allows the creation of narratives that can be used in Digital Libraries. 
Different kinds of users can benefit from our approach to create narratives. In particular, users could be: (i) 
scholars, such as historians, who can create and access narratives about the life and works of the authors they 
study; (ii) professors who want to use NBVT as a learning tool. A professor may create a narrative on a topic of 
study and show it to the students. At the same time, the tool could be used by the professor to verify the students’ 
comprehension by asking them to create a narrative on a particular topic; (iii) exhibition or museum curators 

                                                           
3 https://www.europeana.eu 
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who can create a narrative that could be used during a monographic exhibition in order to associate the works of 
an artist to her/his biography and help the visitors to better understand the life and works of the artist. 
NBVT is based on a general ontology for narratives and on a general-purpose KB, i.e. Wikidata. Furthermore, it 
allows enriching the events of the narratives through Europeana digital objects. NBVT is domain-independent, 
thus it allows creating different types of narratives, from the history of the giant squid4 to the evolution of 
climate change5.  
As future work, we have planned to explore the automatic extraction of events from text. Adding this 
functionality to NBVT would make the narrative-building process faster and the user's work easier. However, 
automatic event extraction could also introduce inaccuracies in the narrative. We plan to analyse this problem in 
a further study. 
 

 

Figure 1. An event in the narrative of Gustav Klimt’s life. 
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