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DigiCzaCon currently covers a large part of cultural heritage assets. Relying on the documentaCon 
standard ISO 21127:2023, heritage data are nowadays FAIR and available for research, among others 
in the ARIADNE data infrastructure which aggregates over 4.000.000 archaeological and cultural 
heritage datasets. For tangible assets, such as museum exhibits, monuments and historic buildings, 
3D replicas are popular for documentaCon and valorisaCon. Such replicas are oXen – perhaps 
improperly – considered as digital twins (DT) of heritage assets, while they lack the conCnuous 
informaCon exchange between the real world and its digital counterpart typical of DTs. This feature 
has been introduced in the ontology Ctled Heritage Digital Twin (HDT), a compaCble applicaCon 
profile of the ISO standard menConed above. The HDT defines the digital twin of a heritage asset as 
the holisCc complex of all the data related to it, including both its material and immaterial aspects. 
The la]er is an important feature, as so far digiCzaCon addressed only the tangible aspects, while 
heritage takes its universal value also from the intangible ones. To complete the DT interacCve 
nature, the ReacCve Heritage Digital Twin (RHDT) ontology further develops the HDT. In this model, 
changes in the real-world asset are transferred into its digital twin, making the digital counterpart 
conCnuously aligned with the real-world one. The DT can moreover operate changes in the real 
world according to the new condiCons. Such interchange may be implemented via IoT (Internet of 
Things), i.e. a sensors network that transmits to the DT any change in the condiCons of the asset and 
of its environment. The DT incorporates a decision funcConality, possibly based on AI, which may 
trigger an actuator to operate acCons in the real world. Other ways of interacCon may consist in 
collecCng data from other systems –e.g. meteorological ones – and analysing the impact of the new 
condiCons, undertaking the necessary miCgaCng measures. 
The interchange between the real and the digital world may also be simulated, to test what would 
happen if the simulated acCons were undertaken in the real world, e.g. the effects of restoraCon 
work. This aspect is being studied in the ARTEMIS EU-funded project which will deliver tools and 
services to simulate different experiments on the digital twins of heritage assets, and provide to the 
operator a visual interface of the expected effect in the real world. 


