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Outline

The advancement of artificial intelligence (Al) technologies is reshaping the paradigm of virtual museums, driving
transformative changes in digital preservation, multidimensional presentation, and interactive cognition of cultural
heritage. This special session focuses on the innovative applications of Al in virtual museums, including the optimi-
zation of hybrid curatorial processes empowered by generative Al, the reconstruction of immersive user experiences
driven by multimodal perception, and the development of cultural heritage protection systems through the integra-
tion of digital twins and deep learning. The goal is to foster paradigm shifts in design, enhance user experiences,
and improve the efficiency of artifact conservation.

This topic aligns closely with several research interests of the IEEE SMC community. Firstly, the design of human-
computer interaction (HCI) systems for virtual museums deeply integrates human factors engineering and user ex-
perience research methods, which are core areas of SMC. Secondly, Al-based curatorial decision support and inter-
active artifact restoration systems resonate with SMC's focus on the application of intelligent systems in cultural
heritage. Moreover, the use of Al in cross-cultural learning and social interaction touches upon key aspects of sys-
tems engineering and human-machine collaboration.

The timeliness of this research is particularly significant: the pandemic has accelerated the digital transformation of
museums; generative Al technologies are rapidly evolving and being widely adopted; and the new generation of
audiences increasingly demands personalized digital cultural experiences. Through this special session, we aim to
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explore cutting-edge applications of generative Al in virtual museums and promote interdisciplinary collaboration
within the IEEE SMC community in the field of cultural heritage preservation and innovation.



