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Research interest

Our research focuses on applied mathematics, artificial intelligence, and stochastic modelling for
complex systems. We develop mathematical and Al-enabled digital twins for risk intelligence, with
applications in cultural and digital heritage preservation, including the study of heritage sites such as
Petra. By integrating stochastic differential equations, data science, and physics-informed modelling,
we support predictive analysis, conservation planning, and sustainable management of complex
cultural systems.

Potential contribution to the consortium

We contribute interdisciplinary expertise in applied mathematics, artificial intelligence, and stochastic
modelling for complex systems, with a focus on developing Al-enabled digital twins for cultural and
digital heritage preservation. Our team works at the intersection of mathematical modelling, data
science, and heritage science to support predictive risk intelligence for complex heritage
environments.

Within the consortium, we will contribute to the conceptual and methodological development of
mathematical and Al-driven models that enable monitoring, analysis, and prediction of heritage risks,
including erosion, structural degradation, and environmental impacts. Building on experience with
international collaborations and open science initiatives, we will support the integration of data-driven
approaches with cultural heritage practice.

We will also contribute to case studies involving heritage sites such as Petra, helping to develop
digital twin frameworks that combine mathematical modelling, Al analytics, and heritage
documentation. In addition, we will support interdisciplinary coordination, scientific dissemination, and
the development of open knowledge resources that enhance innovation, collaboration, and long-term
sustainability in digital heritage preservation.

Foreseen costs

The foreseen costs mainly cover personnel time for research and technical development, including
applied mathematics, artificial intelligence modelling, and data analysis related to digital heritage
preservation. Additional costs include travel and subsistence for consortium meetings, workshops,
and coordination activities, particularly for collaboration with international partners and case study
sites such as Petra.

Budget is also allocated for data processing, digital modelling, and development of Al-enabled digital
twin prototypes, including software tools and computational resources. Further costs relate to
dissemination and communication activities, including workshops, publications, and outreach to
cultural heritage stakeholders and creative industry partners.

Where relevant, limited resources may also support heritage documentation activities, stakeholder
engagement, and the development of open-access materials to ensure the accessibility, sustainability,
and long-term impact of the project outcomes.

Additional partners and their role

«  Cardiff University, UK. Role: Contribute expertise in applied mathematics and stochastic
modelling. Support the development of mathematical frameworks for uncertainty
quantification, risk modelling, and predictive analysis relevant to cultural heritage preservation
and Al-enabled digital twin systems.



« Cyprus University of Technology, Cyprus. Role: Provide expertise in archaeology and
digital heritage documentation. Contribute archaeological knowledge, heritage data
integration, and support the interpretation and documentation of cultural heritage assets using
digital and analytical methods.

« Petra National Trust, Jordan. Role: Act as a key cultural heritage stakeholder and local
partner for engagement and dissemination. Provide expertise in heritage conservation and
community engagement related to Petra, facilitate access to local heritage networks, and
support outreach and public dialogue activities.

+ Hashemite University, Jordan. Role: Contribute expertise in architecture and heritage
conservation. Support architectural analysis of heritage structures, heritage documentation,
and the integration of architectural knowledge into digital heritage preservation and
conservation strategies related to Petra.

Previous/ongoing projects
Al for Heritage Preservation in Petra

This initiative explores the application of artificial intelligence and advanced mathematical modelling to
support the preservation and sustainable management of cultural heritage sites, with Petra as a
primary case study. The project brings together expertise in applied mathematics, Al, architecture,
archaeology, and heritage science to investigate digital documentation, risk assessment, and
predictive modelling for heritage conservation.

The initiative promotes interdisciplinary collaboration between European and Jordanian partners and
contributes to developing Al-enabled digital approaches for monitoring heritage degradation,
supporting conservation planning, and strengthening international knowledge exchange on digital
heritage preservation.
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