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Abstract 

Digital Humanities (DH) enjoys a wealth of Open Data published by cultural heritage institutions and ac-

ademic researchers. In particular, Linked Open Data (LOD) offers an excellent opportunity to publish, 

share, and connect a broad array of structured data in the distributed web ecosystem. However, a real 

break-through in humanities research as well as its societal impact has not been visible, due to several 

challenging obstacles including lack of awareness, expertise, technology, and data quality. In order to re-

move such barriers, this article outlines an experimental case study of Application Programming Interfac-

es (APIs) and SPARQL. WiQiZi project employs a gamification technique to develop a simple quiz ap-

plication to guess the age of a randomly selected image from Wikipedia/DBpedia. The project demon-

strates a potential of gamification of Open Data not only for edutainment for the public, but also for an 

inspirational source of DH research. In addition, a face detection API based on an Artificial Intelligence 

is included for hint function, which would increase both the public and academic interests of new tech-

nology for DH. Moreover, the project provides a possibility for crowd data curation for which the users 

are encouraged to check and improve the data quality, when the application fails to calculate the answer. 

This method seems to create a win-win scenario for the Wikipedia/DBpedia community, the public, and 

academia. 

Keywords: Digital Humanities, Application Programming Interfaces, Linked Open Data, SPARQL, gam-

ification, crowd sourcing, data curation 

 

1 Introduction 

The time is ripe for Open Data. As new tech-

nology becomes available and expertise spreads 

across communities, governments and research 

entities are particularly keen to promote Open 

Data to meet the demands of democracy in the 

21st century and ensure the transparency of re-

search activities. In particular, Berners-Lee's 

(2009) five star Open Data proposition has start-

ed to take off. In his vision, Open Data is closely 

associated with Linked Data, which connects 

related data on the web with hyperlinks. He 

combines the two concepts and names it Linked 

Open Data (LOD). While the best practice of 

Linked Data is summarized by Heath (2018), he 

defines LOD as Linked Data that ‘is released 

under an open licence, which does not impede its 

reuse for free’.  

Followed by those initiatives, the global com-

munity has started to flourish. Over the last 

years, LOD has been gaining momentum in digi-

tal humanities (DH) and cultural heritage re-

search. Many repeatedly explain the essence of 

LOD, including the tripod of supporting technol-

ogy: HTTP, URIs, and RDF1 (For example, Si-

mou et al., 2017; Marden et al., 2013; Boer et al., 

2016).  

In fact, RDF has been adopted more frequent-

ly as a data format in data repository systems 

such as Fedora 2 . Important datasets including 

Europeana3, VIAF4, GeoNames5, and Getty vo-

cabularies6 are being published with HTTP URIs 

in machine-readable formats such as RDF, Tur-

tle7, and JSON-LD8. SPARQL9 endpoints have 

been progressively created in many cultural her-

itage organizations and DH projects (Edelstein et 

al., 2013). SPARQL allows the users to query a 

large volume of RDF graph datasets, so that se-

mantically rich data fragments can be trans-
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formed, by selecting, merging, splitting, and fil-

tering, into new information and knowledge. 

‘The Promised Land’ in the digital research era 

seems to be just around the corner. 

 However, research outcomes of LOD, which 

would have a significant impact on new discov-

eries and/or innovation in society, are still out-

standing. Although LOD is meant to offer a 

powerful paradigm for global data integration, 

most probably reinforcing interdisciplinary re-

search, many cases in DH are reported for the 

creation and publication of LOD and/or internal 

use of LOD (Marden et al., 2013). Although 

there are several DH projects concerning the use 

of external LOD (e.g. (Boer et al., 2016), they 

often focus on data enrichment. In addition, 

SPARQL query exploitation is rather limited 

within small technology-savvy communities 

(Lincoln, 2017; Alexiev, 2017). There could be 

several reasons for the underuse of LOD: a) lack 

of awareness of existence, b) lack of knowledge 

and skills to use RDF and SPARQL, c) opened 

data being too narrow in scope, c) lack of com-

puting performance to be usable, and d) interdis-

ciplinary research being not widely exercised. 

In a more general framework of Open Data, 

the situation is much better for XML 10  and 

JSON11, because they are, in general, less com-

plex than RDF and SPARQL. As such, they are 

more broadly accepted as standard formats of 

Application Programming Interfaces 12  (APIs). 

However, Sugimoto ( 2017a and 2017c) is still 

concerned about technical hurdles for a majority 

of data consumers, as well as the needs of API 

standardization and ease of data reuse for ordi-

nary users. In another context, the underuse of 

data, tools, and infrastructures seems to be a 

common phenomenon in DH. For example, the 

use of one of the most prominent services of a 

European language infrastructure, the Virtual 

Language Observatory13 of CLARIN14, is rather 

low and below expectation (Sugimoto, 2017b).  

Those realities seem to indicate that research 

is not yet taking full advantage of Open Data, 

especially LOD, although a large amount of data 

has become available. It is a pity that the benefit 

of Open Data is only partially spread. To this 

end, this article attempts to stimulate the use of 

LOD within DH. The author has experimented 

with Wikipedia15/DBpedia16  to explore the po-

tential use of and/or the revitalization of (Linked) 

Open Data in and outside research community. 

2 Gamification for Wikipedia/DBpedia 

(Linked) Open Data 

2.1 Simple Quiz Application 

The choice of Wikipedia, and its structured 

database version, DBpedia, is rationalized by 

taking into account the above-mentioned issues 

of Open Data reuse for APIs and SPARQL end-

points. Contrary to most of DH and cultural her-

itage targeted projects, Wikipedia/DBpedia pro-

vides a much broader scope for data-driven re-

search, meaning there would be more familiarity 

and reusability of the data among the users. This 

also solves the problem of datasets in DH being 

too specific to be used by third party researchers 

(or the researchers do not know how to use data 

and/or what to do with them (Edmond and Gar-

nett, 2014; Orgel et al., 2015). In addition, inter-

disciplinary research could be more easily adopt-

ed, using a more comprehensive yet relatively 

detailed level of knowledge, compared to DH-

branded research topics.  

This paper would also serve as an example of 

the simple application of API and SPARQL for 

less technical researchers within the DH commu-

nity, due to the background of this project. The 

project is conducted solely by the author who has 

developed all the code with the assistance of a 

colleague, albeit being a programming beginner. 

This setting displays an encouragement not only 

for researchers with less technical experience to 

try LOD-based research, but also for the LOD 

community to gain more like-minded supporters. 

The project is not limited to pure research use 

of data. In a connection to the evolution from 

Open Data to Open Science (FOSTER consorti-

um, n.d.), public interest and (ideally) engage-

ment are just as important as the innovation po-

tential of research itself. In this respect, the key-

word of the project is gamification.  

In order to draw public attention and to show-

case a social benefit of Open Data and DH, gam-

ification would be a catalyst to connect the 

scholars conducting complicated DH research 

and the increasingly greedy knowledge consum-

ers among normal citizens. Kelly and Bowan 

(2014) states that limited attention has been paid 

to digital games until recently, although this is 

changing rapidly. Those exceptions include the 

recent projects of art history games reviewed by 

Hacker (2015). However, the intensive use of 

Open Data via APIs and SPARQL endpoints is 

still not prominent. Although there already are a 

few sophisticated projects such as a EU funded 

project Cross Cult which uses elaborate semantic 



technologies (Daif et al., 2017), this article is 

able to contribute to this discourse from a web 

innovation perspective in a more simplified DIY 

project environment. 

The primary outcome of the project is WiQi-

Zi17, a simple quiz application, based purely on 

external Open Data APIs and SPARQL. In a nut-

shell, it requires users to guess the age of a ran-

domly selected person from Wikipedia by look-

ing at a portrait of the person.  

The game starts with a selection of a year in 

order to specify the time of the target person 

(Fig. 1). Ten random years between 1700 and 

2002 are generated and presented to the users. It 

is recommended to pick one of them, because the 

year range is more likely to find a person from a 

pool of available people. The users can also type 

a specific year of their choice. The year is used 

as the birth year of the person. When an image of 

a person is loaded, the users can start guessing 

the age of the depicted person, also using the de-

scription of the person as a clue (Fig. 2 and Fig. 

3). As such, WiQiZi represents an interplay of 

Wikipedia, QuiZ and Information, delivering 

elements of entertainment, education and re-

search for potentially a wide range of audience. 

Apparently, the age of a person in a particular 

image is provided neither by Wikipedia, nor by 

DBpedia. It is, in fact, calculated programmati-

cally by comparing the birthdate and the creation 

date of the image. Although it is a simple algo-

rithm, the quiz is generated automatically. It goes 

without saying that this approach does not guar-

antee the correct answer. For example, an image 

may be created after the death of a person. If the 

image is a photograph, it is likely to be more ac-

curate. Thus, this game merely provides the best 

guess based on available facts. Nevertheless, it is 

good enough for edutainment, because the main 

purpose of the application is to stimulate the us-

ers’ interest. In addition, it only takes into ac-

count years but not months or days. On a positive 

side, the application enables users to play the 

game even if either (or both) of months and days 

are missing (see Section 3 too for data quality 

issues).  

The random selection of data is sometimes 

costly for data processing, but it was applied for 

year and image in the application. Randomiza-

tion is, in fact, the key to developing a game ap-

plication, as gamers easily get bored, if the game 

always shows the same information and situa-

tion. The application is intended for fun, thus, 

includes both female and male, and all types of 

contemporary persons such as politicians, sport 

athletes, musicians, actors, and businesspersons. 

Living persons are useful to increase the en-

gagement level of the users. At the same time, 

the inclusion of historical figures is very im-

portant in DH in that the user would learn the 

history of a person from the past. As a result, 

figures range from Oliver Cromwell (political 

leader) and Luis Peglion (bicycle racer) to Irina 

Shayk (model) and Ariana Grande (singer). In 

this regard, the project successfully represents 

the richness and diversity of information which 

LOD can offer for history, art and culture, media 

studies, and alike. 

The images are typically paintings, drawings, 

prints, photos, but occasionally objects such as 

statues and coins, which depict a person. It is 

also possible that no person is depicted in the 

image. For instance, they can be graves or items 

that symbolise the person (Fig. 4). The earlier the 

year, the more likely it is that the image does not 

contain the portrait of a person. In such cases, 

users are required to reshuffle the image (see yel-

low box in Fig. 2). 
 

 

 
 

Fig. 1 Select a randomly generated year, or type a year in the 

text box   

 

 

 
 

Fig. 2 Quiz to guess the age of a person found in a Wikipedia 

article 
 

 



 
 

Fig. 3 The screen when submitting a wrong answer 

 

 

 
 

Fig. 4 Symbol of a person in the image 

 

 

When the user cannot guess the age, there is a 

help function. A hint section is equipped with a 

face detection API, suggesting the estimate age 

and gender of the person in the image by ma-

chine learning (Fig. 5). The confidence score of 

the estimation is also given by percentage. Alt-

hough the function is extremely simple, the cur-

rent boom of Artificial Intelligence in our society 

would inspire DH and alike in the context of 

APIs in combination with Open Data from Wik-

ipedia/DBpedia. When the right answer is deliv-

ered, the application displays the links to the cor-

responding Wikipedia article and DBpedia da-

taset. This gives the users opportunity to learn 

the person in detail. 
 
 

 
 

Fig. 5 Hint function for age and gender, using the face detection 
and machine learning API 

 

 

2.2 Simple Technology, but Technical Chal-

lenges 

The application is built with simple PHP 18 

even without using a framework such as 

Laravel19. Bootstrap20 is used for creating a quick 

web design. This is why the project would be 

better labelled as a DIY project. The application 

is entirely based on external data via APIs and 

SPARQL endpoint, exploring the potential of 

distributed data research. It uses three different 

APIs of Wikipedia21 and SPARQL endpoints of 

DBpedia22. The former consists of 1) Wikipedia 

API to access Wikpedia articles, 2) Wikimedia 

API to access images in Wikipedia articles, and 

3) another Wikimedia API to access the metadata 

of the images. The third one is crucial in that it 

contains copyright and licence information. All 

the images of the quiz come with as much IPR 

information as possible, so that the application 

ensures the protection of copyright, while pro-

moting data re-use by clarifying the licenses.  

It should be also noted that WiQiZi does not 

store any images on the server. It displays imag-

es directly from Wikimedia, being a lightweight 

software application. It is worth iterating that the 

automatic generation of quiz is neither very 

common nor easy, because a quiz has to provide 

intellectual challenges and the right level of dif-

ficulty, thus, many quizzes are hand-written. 

Thanks to the semantics of DBpedia, question-

answer applications such as WiQiZi can be de-

veloped. 

The mix of APIs makes the application devel-

opment a little tricky, because API calls have to 



be made one after another, although they all 

serve the data that originate, one way or another, 

from Wikipedia. Better organization of data ac-

cess to those resources would increase the usabil-

ity of the developers and users in the future. In 

contrast, there are also advantages for the use of 

APIs in a decentralized system. It allows devel-

opers to save resources (cost of servers and stor-

age and maintenance) and to focus on system and 

data integration.  

For the sake of data pursing, a SPARQL que-

ry is embedded into API query parameters and 

the query results are returned as JSON23. DBpe-

dia automatically executes this transformation. 

For example, the following SPARQL query 

(whose results can be seen with the DBpedia 

endpoint interface on a web browser: Fig. 6) can 

be transformed into API query parameters below: 
 

 

SELECT * 

WHERE {?person rdfs:label ?person_name 

; rdf:type ?type ; dbo:birthDate 

?birthdate ; dbo:abstract ?abstract . 

    bind(rand(1 + 

strlen(str(?person))*0) as ?rid) 

FILTER regex(?type, "Person") 

FILTER regex(?birthdate, "1977") 

} order by ?rid 

LIMIT 200 

 
http://dbpedia.org/sparql?default-

graph-

uri=http%3A%2F%2Fdbpedia.org&query=sele

ct+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alab

el+%3Fperson_name+%3B+rdf%3Atype+%3Ftyp

e+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+

dbo%3Aabstract+%3Fabstract+.%0D%0A++++b

ind%28rand%281+%2B+strlen%28str%28%3Fpe

rson%29%29*0%29+as+%3Frid%29%0D%0AFILTE

R+regex%28%3Ftype%2C+%22Person%22%29%0D

%0AFILTER+regex%28%3Fbirthdate%2C+%2219

77%22%29%0D%0A%7D+order+by+%3Frid%0D%0A

LIM-

IT+200&format=json&CXML_redir_for_subjs

=121&CXML_redir_for_hrefs=&timeout=3000

0&debug=on&run=+Run+Query+ 

 

Fig. 6 SPARQL query results (part) 
 

 

The implementation of face detection is also 

simple. The application posts an image of the 

quiz as URL to the image analysis API of IBM 

Watson24. The API returns JSON data with the 

estimation of the age and gender of the person 

depicted, as well as the numeric location of the 

facial area. If the image is larger than the stand-

ard layout of the game interface, it should be ad-

justed accordingly. In that case, extra PHP cod-

ing is needed to calibrate the area of the face by 

using the ratio of resize. 

There are a couple of technical challenges. 

First of all, it turns out that the DBpedia dataset 

is not as rich as one may expect. More precisely, 

if a SPARQL query is fired to access a generic 

dataset, for example, to select data classified as 

‘person’, there are often only few shared RDF 

properties in the query results (Table 1). Namely, 

name of the person, description, and link to the 

Wikipedia article. Even birthdates and birthplac-

es (and death date and place) may not exist, de-

pending on the data quality. 

In addition, the occupation of the person de-

termines the availability of his/her properties. 

For instance, whereas football players may have 

properties related to club teams and national 

caps, politicians hold properties related to politi-

cal parties and experience of ministers, etc. This 

generalization-specialization makes it hard to 

anticipate what properties are available for dif-

ferent persons. This is not a problem for DBpe-

dia; however, it is a challenge for a quiz applica-

tion, which has to start with a generic query in 

order not to preselect the DBpedia categories of 

persons.  

In fact, the very first SPARQL query of AGE-

Q is to randomly retrieve data from entries of the 

type “person” that have user-selected year for the 

variable of birthdate (See above and Fig. 6.). A 

further condition is set in PHP to restrict the data 

to ones with thumbnails available. Unless an al-

ternative interface is developed (e.g. select occu-

pation first) and the quiz compromises the 

amount of available persons, the quiz questions 

need to be very generic. This is the very reason 

why age was chosen for the application in the 

first place. 
 

 

Table 1 Summary of available RDF property 
 

Available level Likely available common-properties 

Almost always Name (rdf:label), type (rdf:type) description 

(dbo:abstract), Wikipedia link25 

Frequent Birthdate (dbo:birthDate), birthplace, death 

date, death place, nationality etc. 

Sometimes Spouses, occupation, associated people etc. 

Depending on 
the type of 

person 

Art works, publications, political parties, teams, 
etc. 

 

 

Secondly, although rather trivial, the applica-

tion currently does not support face detection for 

multiple persons in an image. Therefore, it may 

not return the estimation of the right person. In 

rare cases, there are a multiple persons in an im-

age and one of them is the very person of the 

Wikipedia article. At the moment, there is no 

excellent logic to identify the face of a person in 

question, and filter out the others. IBM Watson 

http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=select+*%0D%0Awhere+%7B%3Fperson+rdfs%3Alabel+%3Fperson_name+%3B+rdf%3Atype+%3Ftype+%3B+dbo%3AbirthDate+%3Fbirthdate+%3B+dbo%3Aabstract+%3Fabstract+.%0D%0A++++bind%28rand%281+%2B+strlen%28str%28%3Fperson%29%29*0%29+as+%3Frid%29%0D%0AFILTER+regex%28%3Ftype%2C+%22Person%22%29%0D%0AFILTER+regex%28%3Fbirthdate%2C+%221977%22%29%0D%0A%7D+order+by+%3Frid%0D%0ALIMIT+200&format=json&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+


normally detects several faces without prioritis-

ing them. 

Thirdly, as hinted earlier, the performance is 

slow, when loading the first image. In the worst 

case, it might take up to a couple of minutes to 

load the quiz, because the application depends on 

the chain of APIs and select data randomly. Alt-

hough the users are informed on the start page, a 

progress bar is not yet implemented. In the long 

run, the code needs to be refactored and opti-

mized in order to satisfy the users. As Sugimoto 

(2017a) reported, the chain of API calls opens an 

avenue for a new data mash-up possibility, but 

the current web technology may not be sufficient 

for pragmatic use cases of such distributed sys-

tems. 

Lastly, the application has no multilingual 

support. The description of a person is always in 

English, while person names (used as a header of 

the quiz page) may be presented in languages 

other than English (See Fig. 3). The biggest ob-

stacle of the multilingual extension of WiQiZi is 

SPARQL query. It is assumed that swapping 

language code (e.g. xml:lang=”en” to 

xml:lang=”ja”) is enough to convert English 

game to Japanese one. However, it turns out that 

it is not possible to re-use the SPARQL query 

used for English DBpedia for another language 

version of DBpedia, because each language ver-

sion of DBpedia uses a different ontology. Only 

a fraction of the ontology (such as rdfs:label and 

rdf:type) is the same across different languages. 

For example, the RDF property, 

http://dbpedia.org/ontology/birthDate, is replaced 

by http://es.dbpedia.org/property/nacimiento or 

http://es.dbpedia.org/property/fechaDeNacimient

o (“fecha de nacimiento” is the Spanish transla-

tion of birthdate) for Spanish DBpedia. While 

Dutch DBpedia uses dbpedia-owl:birthdate in-

stead, Italian DBpedia has another property 

called http://it.dbpedia.org/property/annonascita 

as well as dbpedia-owl:birthdate.  

Many of the variations of property names are 

unpredictable. This makes it complicated to rep-

licate the game in the same manner. There is also 

inconsistency between different languages of 

DBpedia, causing confusion for data integrity. 

The data organization problem between Wikipe-

dia and DBpedia only adds complications to the 

data quality discussion. Therefore, we must 

acknowledge that although DBpedia provides 

extremely useful structured data, it has not yet 

become a fully reliable source of information for 

serious research. 

3 Ongoing Development and Future 

Work 

3.1 Potential of Gamification and Citizen 

Science 

Another use of this application for the em-

powerment of DH and Wikipedia communities is 

the crowdsourcing of the curation of Wikipedia 

articles and DBpedia datasets. Data curation is 

one of the burgeoning issues of DH and cultural 

heritage. Countless publications are produced 

every year to discuss the data quality in the field 

of library science, archives and DH in general. 

For instance, as a reflection of critics of Linked 

Data quality, Daif et al. (2017) reckon that hu-

man supervision is needed to manage the data in 

their project. 

In our case, the application is sometimes not 

able to calculate the age of a person, due to sev-

eral reasons of metadata quality. For instance, 

data may be not numeric (e.g. “16th century”) 

(See Fig. 7 for a Wikipedia/Wikimedia case), 

malformed (e.g. not ISO compliant: “05/11/88”), 

confusing (e.g. the creation date of digital image 

is used instead of that of analogue image), inac-

curate (e.g. 1880s instead of 1885 (true value) 

due to uncertainty), wrong (e.g. 2599 instead of 

1599 due to mistype), or missing, resulting in an 

error message.  

This is normally regarded as an optimization 

problem of the code. While usually developers 

might try to suppress erroneous results, in this 

case, we are not interested in concealing errors. 

When the error occurs, it could be a sign of a 

data quality problem and we could trace back to 

underlying inconsistencies in the data structure. 

In this application, users are persuaded to follow 

the provided links to Wikipedia and DBpedia 

and able to double-check the original data (Fig. 

8). If the users are able to correct and/or improve 

data, for instance, by executing a little online 

research, the impact for data curation could be 

considerable. This scenario creates a dual possi-

bility. In other words, the application can be used 

as: 

 

• A curation tool of Wikipedia and DBpedia 

for existing active editors of Wikipedia. 

• A tool to transform normal users into new 

curators of Wikipedia 

 

Not only could crowd curation benefit Wik-

ipedia by correcting and/or adding data, but 

DBpedia would also be improved, leading to a 

higher quality of datasets of this LOD magnet 

http://dbpedia.org/ontology/birthDate
http://es.dbpedia.org/property/nacimiento
http://es.dbpedia.org/property/fechaDeNacimiento
http://es.dbpedia.org/property/fechaDeNacimiento
http://it.dbpedia.org/property/annonascita


and affecting hundreds of applications world-

wide. 
 

 

 
 

Fig. 7 Wikimedia metadata displaying non-numeric date  

(“16th century”) 
 

 

 
 

Fig. 8 Crowd sourcing potential for the game application 

 

 

Without doubt, crowdsourcing has become an 

established subject in DH in its own right. Wik-

ipedia itself is an exemplar of crowdsourcing 

(Carletti et al., 2015). In her introductory article 

about crowdsourcing in DH, Terras (2016) re-

ported and discussed an overview of crowdsourc-

ing examples applied in DH and the GLAM 

(Galleries, Libraries, Archives and Museums) 

sector, ranging from an early example of the 

Australian Digitisation Program26 (Holley, 2009) 

and the North American Bird Phenology Pro-

gram27 to Transcribe Bentham and Soldier Stud-

ies28.  

With regard to data curation, the success of 

crowdsourcing is proven by examples such as 

“Wasisda?” by the Sound and Vision in the 

Netherlands (Brinkerink, 2010) , and “What’s on 

the menu?” by the New York Public Library 

(NYPL Labs). Focusing on user engagement and 

its design patterns, Ridge, (2013) analysed the 

success of Old Weather 29 , Herbaria@Home 30 , 

and Galaxy Zoo31. 

Dunn and Hedges (2012) states that one of the 

four factors of crowdsourcing used within hu-

manities research is a clearly defined core re-

search question and direction within the humani-

ties. This argument is also echoed in other litera-

tures (Ridge, 2013; Terras, 2016). In this regard, 

however, WiQiZi project has a different view. It 

does not define a clear research question for the 

crowdsourcing; thus it does not help a specific 

area of humanities research per se. Rather, it 

brings a humanities and/or cultural heritage per-

spective of and inspiration for a new use of Wik-

ipedia/DBpedia for scholars.  

In addition to that, the author prefers to focus 

on the gamification of ‘reasonably intellectual’ 

materials (i.e. Wikipedia), and the crowd sourc-

ing possibility is regarded as a spin-off service. 

The advantage of this positioning is that it em-

phasizes on the ‘voluntary’ public engagement of 

Wikipedia data curation, rather than the ‘mis-

sion’ of institutional crowdsourcing that often 

has a certain goal, expectation, or ambition to 

complete relatively specific tasks. A disad-

vantage is the lower level of public participation. 

The more voluntary and supplementary the 

crowdsourcing becomes, the less the users would 

engage and help. 

In this respect, WiQiZi takes a slightly unusu-

al approach to crowdsourcing. Therefore, it may 

not be covered by the crowdsourcing typology 

(See for example Carletti et al. (2015)). Moreo-

ver, integrating gamification and crowdsourcing 

would be an answer for our project to enhance 

the motivation of the participants. WiQiZi im-

plements a kind of crowdsourcing possibility in 

such a way that the participants join it without 

noticing or are less conscious about it.  

As Ridge (2013) observed, crowdsourcing 

participants can be categorised into two: those 

who are intentionally participating and those 

whose contributions are a side effect of their par-

ticipation in other core activities. Cases where 

the core activity of the latter is a game may be 

called crowdsourcing games, which seems to 

better fit the classification of WiQiZi. Subse-

quently, WiQiZi project is comfortably in sync 

with the DH advocators who are careful about 

criticism on a potential risk of labour exploita-

tion (Terras, 2016).  

Currently there is no good mechanism imple-

mented to systematically collect information 

about the data curation. The users are encouraged 

to contact the developer via email to report their 

contributions to data curation. However, adding 

such a complication affects the incentive to play 



the game and constitutes extra effort. It could be 

possible to track user engagement in Wikipedia, 

using user logs. Unfortunately, this would re-

quire a good deal of elaboration to the applica-

tion, therefore it is not planned in the close fu-

ture. 

Concerning the combat for data quality on the 

web, there are initiatives such as a W3C working 

group, which works on creating a Data Quality 

Vocabulary (DQV)(W3C, 2016). It will not spec-

ify what quality means, simply because some 

datasets are useful for some, but low quality for 

other purposes. Instead, it aims to make it easier 

to publish, exchange, and consume quality 

metadata for every step of a dataset's lifecycle. In 

this way, different stakeholders can evaluate the 

datasets and the data consumers are free to use it 

as an aid to assess data quality by themselves. 

The author understands that the need of such a 

vocabulary has arisen from the situation where it 

has become difficult to find valuable datasets in 

the enormous sea of data on the web. In the fu-

ture, metadata such as DQV could help the users 

to identify the data quality including DBpedia. 
 

 

3.2 Future Work 

Improvement to the application could be 

made on several levels. For example, it would be 

very interesting to have a point awarding system. 

Incentivization is arguably one of the most chal-

lenging parts of crowd sourcing, as Ridge (2013) 

explored the user motivation and engagement.  

One simple addition would be to display the 

amount of guessing attempts to reach the right 

answer. Based on the count, points can be given 

to the users, adding more fun element to the 

game. By introducing a login registration, points 

can be saved to the user account. There is no 

doubt that the point system is effective, especial-

ly when the game stimulates user competition. 

In addition, an even more ambitious system 

can be developed. Ideally, more points should be 

awarded for contributions to the crowd data cura-

tion. Although it is not an easy task to consider a 

fair way of validation and score provision, for 

example, by assigning moderators in the user 

community, it would surely increase user en-

gagement. For this type of deep engagement, 

Ridge (2013) suggests the use of scaffolding 

techniques of museums for online crowdsourc-

ing. Scaffolding design provides clear user roles 

and information about participation. It also care-

fully manages the complexity level of participa-

tion with a shallow learning curve and guidance 

through early levels of participatory activities. 

Obviously, it is not trivial to devise a sophis-

ticated platform that deploys such scaffolding, 

due to the DIY nature of WiQiZi. However, if 

more interactive features such as score compari-

son, personalisation, and visibility of contribu-

tion are implemented, it would be a win-win sit-

uation for users to enjoy the game and the Wik-

ipedia/DBpedia community to gain more volun-

tary support in terms of data curation. 

In this project, the official LOD version of 

Wikipedia, Wikidata32 , has not been explored. 

The tight connection between Wikipedia and 

Wikidata would provide an outstanding chance 

for WiQiZi. Depending on the data quality of 

Wikidata, WiQiZi can be extended to more de-

tailed quiz questions, which will increase the ap-

petite of the users.  

On the other hand, the use of Wikipe-

dia/DBpedia was just a beginning of effective 

LOD research in DH. Its full potential can be 

examined only by stretching the data integration 

to other data sources. To this end, Europeana is 

in the scope of the next development, which sup-

plies over 50 million cultural heritage objects of 

Europe. Its metadata is offered with CC0 license. 

Good linking points between Europeana and 

Wikipedia/DBpedia, as well as other such im-

portant resources as GeoNames, VIAF, and Get-

ty Vocabularies need to be investigated, so that 

the applications like WiQiZi would truly incen-

tivize DH research based on the fully-fledged 

LOD cloud. 

Multilingual support is also needed for the 

promotion of data diversity. It is the interest of 

not only the DH community in which language 

plays a vital part of research, but also the Wik-

ipedia/DBpedia community, as well as the web 

community at large, which facilitates diversity. 

As seen in Section 2, like many other web pro-

jects, Wikipedia and DBpedia are rather unnatu-

rally English-oriented. Wikipedia’s multilingual 

achievement is extraordinary in the sense of local 

community development.  

In contrast, DBpedia seems to be lagging be-

hind. For many LOD experts, the English version 

takes the central position, partly because of the 

richness of data. The development of language 

chapters is rather slow. While there are 292 ac-

tive Wikipedia language versions (Wikipedia, 

2018), only about 20 DBpedia versions exist 

(DBpedia, 2018)(Fig. 9).  

Many DBpedia websites are operated on a 

voluntary basis by local communities that lack 



organisational, technical, and financial support. 

According to a survey among nine DBpedia lan-

guage chapters, 66% of the chapters have only 

one to four people involved in the core work, 

while only one chapter has about ten people 

(DBpedia Association, 2018a). In addition, 

44.4% update their services once a year, while 

over 22.2% have not updated in more than two 

years (DBpedia Association, 2018b). Further-

more, the inconsistencies of their websites and 

the lack of cooperate design reflect the backlog 

of the multilingual versions of the project. If 

WiQiZi were able to cope with different lan-

guage versions, it would help to promote DBpe-

dia chapters and could be presented as a use case 

for multilingual LOD. 
 

 

 
 

Fig. 9 Catalan DBpedia chapter 

 
 

4 Conclusion 

In conclusion, this article demonstrates an ex-

perimental case study of mixing gamification 

techniques (entertainment) with data-driven re-

search (education) and the possibility for data 

curation (crowdsourcing), showcasing cutting-

edge technologies such as SPARQL and Deep 

Learning API, with the help of Open Data in the 

framework of DH. In addition, it presents an ex-

ample of an application that automatically gener-

ates simple quizzes, based on semantic question-

answer capability. Moreover, it displays a poten-

tial for a new digital research ecosystem for hu-

manities research and digital technologies, con-

necting various stakeholders including humani-

ties researchers and the public.  

As Terras, (2016) puts it, ‘the Digital Human-

ities can aid in creating stronger links with the 

public and humanities research, which, in turn, 

means that crowdsourcing becomes a method of 

advocacy for the importance of humanities 

scholarship, involving and integrating non-

academic sectors of society into areas of human-

istic endeavour.’ 

It would be interesting to use the same or a 

similar method for different types of quiz. Given 

the variety and richness of information in Wik-

ipedia, the automatized quiz can be about any 

interesting concept including buildings, objects, 

places, events, genres, and movements. Hence, 

Wikipedia seems to provide an exciting platform 

for edutainment, especially in the art and human-

ities sphere. In addition, the project plans to con-

tinue developing a more elaborate game applica-

tion by taking advantage of semantically rich 

Open Data resources such as Europeana, VIAF, 

GeoNames, and Getty Vocabularies. If WiQiZi 

could cope with DBpedia multilingual chapters, 

it would be able to become a valuable prototype 

for the representation of LOD diversity. 

At the same time, the paper also acknowledg-

es several challenges. For instance, technical de-

velopments such as improvement of query per-

formance are required in order to use LOD for 

practical day-to-day research business. Standard-

ization may be required to lower the barrier of 

the complex technical environments especially 

for the ordinary yet majority of users. There are 

also data quality issues for Wikipedia and DBpe-

dia to be fully useful for serious research, espe-

cially in the context of automatization. Raising 

awareness is another social issue. 

Admittedly, although the application of this 

project is fairly simple, it is hoped that it helps to 

inspire and incentivize the DH researchers to 

actively use LOD as a new tool for our 

knowledge society in which any member of the 

society can become an active actor of knowledge 

creation, curation, and distribution. 

 

Notes 

                                                 
1 https://www.w3.org/RDF/  
2 https://fedorarepository.org/  
3 https://pro.europeana.eu/resources/apis/sparql  
4 https://viaf.org/  
5 http://www.geonames.org/  
6 http://vocab.getty.edu/  
7 https://www.w3.org/TR/turtle/  
8 https://json-ld.org/  
9 https://www.w3.org/TR/sparql11-overview/  
10 https://www.w3.org/XML/  
11 https://www.json.org/  
12 

https://en.wikipedia.org/wiki/Application_programming_interface  
13 https://vlo.clarin.eu  
14 https://www.clarin.eu/  
15 https://www.wikipedia.org/  
16 http://wiki.dbpedia.org/  
17 https://wiqizi.acdh-dev.oeaw.ac.at  
18 http://www.php.net/  
19 https://laravel.com/  
20 https://getbootstrap.com/  

https://www.w3.org/RDF/
https://fedorarepository.org/
https://pro.europeana.eu/resources/apis/sparql
https://viaf.org/
http://www.geonames.org/
http://vocab.getty.edu/
https://www.w3.org/TR/turtle/
https://json-ld.org/
https://www.w3.org/TR/sparql11-overview/
https://www.w3.org/XML/
https://www.json.org/
https://en.wikipedia.org/wiki/Application_programming_interface
https://vlo.clarin.eu/
https://www.clarin.eu/
https://www.wikipedia.org/
http://wiki.dbpedia.org/
https://wiqizi.acdh-dev.oeaw.ac.at/
http://www.php.net/
https://laravel.com/
https://getbootstrap.com/


                                                                          
21 https://www.mediawiki.org/wiki/API:Main_page  
22 http://dbpedia.org/sparql  
23 http://www.json.org/  
24 https://www.ibm.com/watson/services/visual-recognition/  
25 The Wikipedia URL is easily inferred by the corresponding slug 

URL of DBpedia. The application excluded foaf:primaryTopic to 
fetch Wikipedia link (partly in order to increase query perfor-

mance). 
26 https://www.nla.gov.au/content/newspaper-digitisation-program  
27 

http://www.birds.cornell.edu/citscitoolkit/projects/pwrc/nabirdphen

ologyprogram/  
28 http://www.soldierstudies.org/  
29 https://www.oldweather.org/  
30 http://herbariaunited.org/atHome/  
31 https://www.zooniverse.org/projects/zookeeper/galaxy-zoo/  
32 https://www.wikidata.org  
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