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Abstract. This paper presents the CoinSampo demonstrator, a web ap-
plication and data service created to open data on numismatic citizen
finds reported in Finland between 2013 and 2023. The data has been
converted to Linked Open Data (LOD) using light weight ontologies
that were based on the data. The CoinSampo web application queries
a knowledge graph with SPARQL, and offers users faceted search and
various visualization options for data analysis. The application is aimed
at researchers, heritage professionals, citizen scientists, amateur archae-
ologists, educators and the general public. We will also show how the
underlying user interface framework can be applied to other similar data
such as the finds data of the British Museum.

1 Introduction and Related Work

The amount of reported metal-detected objects in Finland has considerably in-
creased in the recent years [13,7]. Coin finds are usually the most numerous of
the object type reported by the public and can be identified more precisely than
other common finds, producing higher quality data and making them specially
suitable for describing semantically. Coin movement has also been historically
international, and therefore creating Linked Open Data LOD resources that en-
able transnational comparison and data harmonization has wide relevance in
numismatics and in digital Cultural Heritage (CH) more generally [5].

CoinSampo was created as part of the DigiNUMA – Digital Solutions for
European Numismatic Heritage [6,5,11,10]4 research project, in response to the
new needs in Finnish and international CH data management, research, and
dissemination. The CoinSampo web application5 and data service6 were opened

4 This paper has been partially extended in [10].
5 https://coinsampo.ldf.fi
6 https://www.ldf.fi/dataset/coinsampo
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to public on February 28th, 2024. The underlying data was collected in the
National Museum of Finland between 2013 and 2023 based on the reports made
by the objects’ finders, mostly recreational metal-detectorists, and includes data
of some 18 000 objects.

CoinSampo builds upon the Sampo model7 [2] and the FindSampo frame-
work [3] and web service [9]. FindSampo opens data about archaeological citizen
finds of all types that have been catalogued and redeemed in to the national col-
lections of the Finnish Heritage Agency (FHA). However, only prehistoric and
medieval finds are consistently redeemed and recorded by the FHA. In contrast
CoinSampo opens data about all reported numismatic finds, including thousands
of Early Modern coins.

Our work was influenced by Nomisma.org8 [1], a collaborative international
project that aims to provide necessary ontologies for representing numismatic
concepts as Linked Data. CoinSampo is also inspired by the ARIADNEplus9

[12] project. ARIADNEplus is a pan-European research infrastructure and ag-
gregation project of archaeological data including coin finds.

In addition to the demonstrator for Finnish data, we are also developing a
more generic version of the CoinSampo web application, one that could be used
to search and visualize any data that uses the Nomisma.org ontology. We have
also applied the user interface framework to analyzing the citizen finds data of
the Portable Antiquities Scheme (PAS)10 of the British Museum, which includes
around 500 00011 coin finds.

2 CoinSampo Web Application

The CoinSampo KG was created using existing tabular CSV data collected by
the National Museum of Finland. The data was converted to RDF format us-
ing light weight ontologies created from the data. The ontologies are linked to
external resources, mainly to Wikidata12, where possible. The conversion pro-
cess was done largely by reusing as much as possible the existing Python script
for converting FindSampo data. However, there was only limited opportunity to
reuse FindSampo ontologies because the main ontological work there concerned
object types, which wasn’t relevant in data consisting completely of coins. The
data13 is served openly from a SPAQRL endpoint and data service hosted by
the Linked Data Finland platform.

The CoinSampo web application 14 is based on the Sampo-UIframework [4,8].
The application works by querying the data using SPARQL queries created based

7 Cf. Sampo series of systems: https://seco.cs.aalto.fi/applications/sampo/
8 http://Nomisma.org
9 https://ariadne-infrastructure.eu

10 https://finds.org.uk/
11 Data export obtained in early 2023.
12 https://www.wikidata.org/
13 https://www.ldf.fi/dataset/coinsampo
14 See source code at https://github.com/SemanticComputing/coinsampo-web-app.
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on selections made by the user and then presenting the data to the user using
various JavaScript libraries. The user can refine the search using various facets,
view and browse coin finds individually or as a table, or analyze the data by
selecting one of the available visualization tabs. For example in Fig.1 a user
has limited the search to coins from the Viking Age (here defined as AD 800–
1150) that were found in the municipality of Nousiainen. The visualization shows
arcs on a map15 starting from the minting place of the coin and ending at the
findsite municipality. It is easy to see that coins found in Finland were minted
in many places around Europe, and also arrived from further afield such as from
modern Uzbekistan. The mint concepts have been mapped to Wikidata and
their coordinates have been extracted from there. Similarly, find municipalities
are mapped to the place ontology YSO (General Finnish Ontology) Places. The
CoinSampo web application also offers perspectives for searching and visualizing
authorities (such as rulers) and mints.

Fig. 1. An example of a visualization created with CoinSampo application showing the
identified mint sites of Viking Age coins found in municipality of Nousiainen.

We have also applied the user interface framework to PAS finds data from
England. The data was first converted to simple RDF using a CSV export from
PAS data, and then a simple portal was created for it. We call this new applica-

15 The map is rendered using Mapbox (https://www.mapbox.com/about/maps/) ser-
vice which is based on OpenStreetMap (http://www.openstreetmap.org/copyright.

https://www.mapbox.com/about/maps/
http://www.openstreetmap.org/copyright


tion PASampo. As of 2024, it is still a work in progress and unavailable online,
but it can already be used to analyze the PAS data and to make comparisons
with the Finnish data. For example, in Fig. 2 a statistical Sampo tool has been
used to create pie charts comparing the relative proportions of various materials
of manufacture among PAS and Finnish coin finds. At over 80 percent (Finland)
and 60 percent (PAS) copper is clearly the most common material in both cases,
but there are significant differences among other materials (e.g., silver and gold),
indicating very different numismatic histories between these two regions.

Fig. 2. Comparing relative numbers of different materials in coin finds from England
(chart on the left) and Finland (on the right) with pie charts generated using Sampo
portals.

3 Conclusion

The CoinSampo demonstrator is an example of how practical applications can
be build on top of SPARQL endpoints, and how ontologies mapped to exter-
nal resources can be used to enrich the data and make it easier to search and
analyze. The web application framework is easy to modify so that it can be ap-
plied to other similar data as show by the PAS example. However, some of the
visualizations would require specific semantic information such as coordinates
for mints. Comparing different sets of data meaningfully in more complex cases
would also require harmonizing the data which may require significant effort.
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zen science archaeological finds on the semantic web: The FindSampo frame-
work. Antiquity, A Review of World Archaeology 95(382), e24 (August 2021).
https://doi.org/10.15184/aqy.2021.87

4. Ikkala, E., Hyvönen, E., Rantala, H., Koho, M.: Sampo-UI: A full stack
JavaScript framework for developing semantic portal user interfaces. Semantic
Web – Interoperability, Usability, Applicability 13(1), 69–84 (January 2022).
https://doi.org/10.3233/SW-210428

5. Oksanen, E., Ehrnsten, F., Rantala, H., Hyvönen, E.: Semantic solutions for
democratising archaeological and numismatic data analysis. ACM Journal of Com-
puting and Cultural Heritage 16(4) (2024), https://doi.org/10.1145/3625302

6. Oksanen, E., Rantala, H., Tuominen, J., Lewis, M., Wigg-Wolf, D., Ehrnsten, F.,
Hyvönen, E.: Digital humanities solutions for pan-european numismatic and ar-
chaeological heritage based on linked open data. In: DHNB 2022 The 6th Digital
Humanities in Nordic and Baltic Countries Conference. pp. 352–360. CEUR Work-
sahop Proceedings, Vol.3232 (2022), https://ceur-ws.org/Vol-3232/paper34.pdf

7. Oksanen, E., Wessman, A.: New horizons in understanding finnish iron age material
culture through metal-detected finds. Internet Archaeology (forthcoming), https:
//www.helsinki.fi/en/disciplines/archaeology/research/deepfin

8. Rantala, H., Ahola, A., Ikkala, E., Hyvönen, E.: How to create easily a data ana-
lytic semantic portal on top of a SPARQL endpoint: introducing the configurable
Sampo-UI framework. In: VOILA! 2023 Visualization and Interaction for Ontolo-
gies, Linked Data and Knowledge Graphs 2023. CEUR Workshop Proceedings,
Vol. 3508 (2023), https://ceur-ws.org/Vol-3508/paper3.pdf

9. Rantala, H., Ikkala, E., Rohiola, V., Koho, M., Tuominen, J., Oksanen, E., Wess-
man, A., Hyvönen, E.: Findsampo: A linked data based portal and data service
for analyzing and disseminating archaeological object finds. In: The Semantic Web:
ESWC 2022. Lecture Notes in Computer Science, vol. 13261, pp. 478–494. Springer
(2022), https://doi.org/10.1007/978-3-031-06981-9 28

10. Rantala, H., Oksanen, E., Ehrnsten, F., Hyvönen, E.: Publishing numismatic public
finds on the semantic web for digital humanities research – coinsampo linked open
data service and semantic portal. In: First International Workshop of Semantic
Digital Humanities (2024), accepted

11. Rantala, H., Oksanen, E., Hyvönen, E.: Harmonizing and using numismatic linked
data in digital humanities research and application development: Case diginuma.
In: The Semantic Web: ESWC 2022 Satellite Events. Lecture Notes in Computer
Science, vol. 13384, pp. 26–30. Springer (July 2022), https://doi.org/10.1007/
978-3-031-11609-4 5

12. Richards, J., Niccolucci, F. (eds.): The Ariadne Impact. Archaeolingua, Budapest
(2019). https://doi.org/10.5281/zenodo.3476712

13. Wessman, A., Thomas, S., Rohiola, V.: Digital archaeology and citizen science:
Introducing the goals of FindSampo and the SuALT project. SKAS 1, 2–17 (2019)

http://hdl.handle.net/2333.1/q83bkdqf
https://doi.org/10.3233/SW-190386
https://doi.org/10.15184/aqy.2021.87
https://doi.org/10.3233/SW-210428
https://doi.org/10.1145/3625302
https://ceur-ws.org/Vol-3232/paper34.pdf
https://www.helsinki.fi/en/disciplines/archaeology/research/deepfin
https://www.helsinki.fi/en/disciplines/archaeology/research/deepfin
https://ceur-ws.org/Vol-3508/paper3.pdf
https://doi.org/10.1007/978-3-031-06981-9_28
https://doi.org/10.1007/978-3-031-11609-4_5
https://doi.org/10.1007/978-3-031-11609-4_5
https://doi.org/10.5281/zenodo.3476712

	Searching and Analyzing Coin Finds with a Linked Data Based Web Application

