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Abstract. Provenance research in cultural heritage is a complex do-
main requiring the integration of diverse datasets, intricate historical
narratives, and evolving research methodologies. Traditional manual ap-
proaches to tracking object ownership, acquisition, and transfer are of-
ten time-intensive and fragmented. To bridge this gap, we present a
Linked Data-driven approach using PM-SAMPO, a semantic portal for
provenance research, that effectively meets complex domain requirements
through harmonising provenance metadata, data quality assessment, and
visualisation. This poster will showcase how domain-specific provenance
challenges can be addressed through existing semantic web technologies,
paving the way for knowledge discovery and knowledge inference.
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1 Motivation and Background

The increasing digitisation of muscum collections has opened new possibilities for
provenance research. However, provenance records are often fragmented and tex-
tual, making analysis challenging. Transforming such records into Linked Open
Data (LOD) cnables a large-scale analysis of provenance networks, trends, and
institutional collaboration [5,6]. Furthermore, structured provenance data sup-
ports greater transparency, accountability, and inclusivity in muscum research,
aligning with broader efforts in restitution and decolonisation.

Our previous work [7] highlights three key requirements for effective heritage
object provenance representation: (1) machine-readable, event-centric models for
accessibility, (2) structured metadata, including object details, actor networks,
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acquisition routes, and historical context, and (3) multiple perspective prove-
nance representation for transparency. Although the paper shows that existing
semantic web technologics and domain ontologies can meet these requirements
for interoperable knowledge representation, communicating structured prove-
nance information cffectively to support provenance rescarch and new knowledge
discovery remains a challenge.

This work presents PM-SAMPO, a lightweight and casy-to-implement system
designed for provenance research, that enables interactive visualisation and dy-
namic exploration of entity relationships. It demonstrates how existing semantic
wceb technologies support scalable, data-driven provenance exploration and can
be casily adopted by cultural heritage institutions. We showcase real-world case
studics that highlight how semantic intcroperability, visualisation, and knowl-
edge discovery techniques have the potential to improve provenance rescarch.

2 PM-SAMPO

PM-Sampo builds on the Sampo model [2], a Linked Data approach for cultural
heritage analysis, where data services are available via an open SPARQL end-
point. The Sampo-Ul framework [3,4] complements this model by providing a
“stadardized” Ul development framework for faceted scarch and visualisation.
PM-Sampo extends existing Sampo portals by modifying configurations declar-
atively to align with the specific requirements and data models of the new appli-
cation [4]. It supports CIDOC-CRM ontologies [1] and Linked Art standards, en-
suring compatibility with provenance data models [7]. To optimise query perfor-
mance for semantic portal, a data conversion pipeline was built to simplify ontol-
ogy paths, accessible at https://github. com/Shoilee/PM-SampoDataManager,
with data published through SPARQL endpoint at http://1df.fi/pm-sampo/
sparql.

The primary objective of PM-Sampo is to enable users to dynamically filter,
explore, and analyse dynamic relationships among provenance-related entities.
Beyond merely providing structured provenance data to ensure interoperabil-
ity and rcusability, the system is designed to facilitate knowledge discovery and
comparative analysis. On the PM-SAMPO homepage, users can sclect target en-
tities through four distinct tabs: Objects, Provenance Events, Historical Events,
and Actors. Once a target entity is chosen and landed on the result page of all
instances of target entities, users can further filter instances of the selected en-
tity class(es) based on attributes or related entity instances (facet entities) using
faceted semantic scarch.

To provide insights of these filtered dataset, several data-analytic tools have
been integrated namely faceted scarch tables, summarisation pie charts, pro-
duction places maps, provenance tabs, and event timelines. The related tab in-
fers new relationships beyond direct links, introducing actor-to-actor and actor-
to-historical event connections via SPARQL queries, enhancing context-aware
provenance analysis. The mapping between competency questions from prior
work [7] and PM-Sampo’s visual solutions is detailed in Table 2. The PM-SAMPO
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Table 2. Mapping of provenance research requirements to visual interfaces and possible
knowledge discovery. This table outlines domain interest related to objects, places,
actor, time, and events, along with adapted visualisation interface by PM-Sampo that
facilitate intuitive exploration and knowledge discovery in provenance studies.
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demonstrator is available at https://pmsampo.demo.seco.cs.aalto.fi/en/,
with its source code published at ms demonstrator is available at https://
pmsampo.demo.seco.cs.aalto.fi/en/, with its source code published at https:
//github.com/Shoilee/PM-Sampo/releases/tag/v1.0.

3 Conclusion

This paper demonstrates that provenance research can be conducted effectively
using the Linked Data principles. By mapping domain requirements to visualisa-
tion techniques, we show that semantic web technologies are capable of address-
ing complex provenance rescarch challenges. Future work includes integrating
data from multiple sources, enabling entity linking support among data sources,
and improving knowledge inference through pattern discovery.

Overall, PM-Sampo is designed for casy adoption by cultural heritage insti-
tutions, such as Getty Provenance Rescarch and the Rijksmusceum, supporting
a morce comprchensive and transparent approach to provenance rescarch. The
demonstration will showcase real-world casce studies, illustrating how semantic
interoperability, visualisation tools, and knowledge discovery techniques enhance
provenance rescarch. Qur approach underscores the potential of lightweight,
domain-adaptable Semantic Web solutions in addressing the functional nceds
of provenance research and beyond.
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