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This extended abstract presents two cultural heritage media projects centered on ancient Egyptian artifacts
and sites, developed by the VISGRAF Laboratory at IMPA in collaboration with the National Museum of
Brazil (Museu Nacional/UFR]) and the Pontifical Catholic University of Rio de Janeiro (PUC-Rio). The first,
V-Horus, is a virtual reality reconstruction of an exceptional Roman-period Egyptian mummy that belonged
to the National Museum’s collection and was destroyed in the catastrophic fire of September 2018. The
second, Neferhotep 360, is an immersive 360-degree film that transports viewers inside Theban Tomb 49 (TT49),
documenting ongoing international archaeological research conducted with the University of Buenos Aires
and the Universities of Chieti and Pescara. Together, these projects illustrate how digital reconstruction,
immersive media and virtual reality technologies can be used to preserve, document and disseminate cultural
heritage that is otherwise inaccessible, fragile, or lost. Further information is available at the Egypt-XR project
website: https://visgraflab.impa.br/egypt/.
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1 Introduction

Cultural heritage preservation increasingly relies on digital technologies to safeguard, document and
share artifacts and sites that are physically inaccessible, at risk, or already lost. This is particularly
urgent in contexts of disaster, such as the fire that devastated Brazil’s National Museum in September
2018, destroying the majority of its 20-million-item collection, including irreplaceable Egyptian
artifacts.

The VISGRAF Laboratory at IMPA has, since 1997, developed research in computer graphics,
geometric modeling and virtual reality. In recent years, this expertise has been applied to cultural
heritage through a multidisciplinary partnership with Egyptology and conservation groups at the
National Museum (notably the LAPID and SESHAT laboratories), the Biodesign, NEXT and EAI
laboratories at PUC-Rio, and international research teams working directly on archaeological sites
in Egypt. This collaboration has produced the Egypt-XR initiative, which encompasses several
immersive and virtual reality projects. Two of the most representative are described below: V-Horus
and Neferhotep 360.
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2 V-Horus: Virtual Egyptology

V-Horus is a virtual reality project aimed at digitally reconstructing archaeological artifacts from
the Egyptian collection of Brazil’s National Museum, many of which were destroyed in the 2018
fire. The project’s centerpiece is the reconstruction of a female mummy from the Roman Period
(circa 30 BC), known in the museum’s records as MN Inv. 65.575 (CR158) and popularly referred to
as Kherima.

The reconstruction process began with computed tomography (CT) scans and photographic
documentation of the mummy, captured years before the fire as part of ongoing noninvasive
research led by Egyptologist Dr. Ant6nio Brancaglion Jr. This tomographic data, part of an archive
of roughly 150 scanned pieces produced since 2003 through a partnership between the NEXT
laboratory, the National Institute of Technology (INT), the National Museum and the Diagnostic
Imaging Clinic (CDPI), made it possible to generate a geometric model with the mummy’s exact
measurements. A detailed process of digital restoration, editing and texture painting was then
carried out, combining the tomography-derived geometry with photographs of surface detail,
before the resulting model was integrated into an interactive virtual reality environment built on
the Unity platform.

V-Horus was first presented to the public at the 7th Egyptology Week of the National Museum
(SEMNA) in September 2019, only a year after the fire, allowing visitors to once again encounter
a piece many believed lost forever. The presentation used a physical staging device — an empty
pedestal with a glass dome — onto which the virtual mummy was projected, heightening the
emotional and scientific impact of the experience. The project was developed by a multidisciplinary
team of about twelve researchers from the National Museum, IMPA, Fiocruz and PUC-Rio, and was
subsequently presented at PUC-Rio Design Week, SIGGRAPH Asia 2020, and the Eurographics
Workshop on Graphics and Cultural Heritage 2020. Evaluations collected from over 150 participants
indicated that the large majority found the experience engaging and realistic. Beyond its technical
achievement, the project raises a reflective question about the parallel between the ancient Egyptian
practice of mummification — intended to preserve identity beyond death — and the contemporary
act of digitally preserving an object that would otherwise have vanished entirely.

3 Neferhotep 360

Neferhotep 360 is an immersive 360-degree film that places the viewer inside Theban Tomb 49
(T'T49), located in El-Khokha, part of the Theban Necropolis on the west bank of the Nile opposite
Luxor. TT49 was the burial place of Neferhotep, Chief Scribe of Amun, who lived during the late
18th Dynasty, in the reigns of Tutankhamen, Ay and Horemheb. The tomb, decorated with scenes
from Neferhotep’s life and funerary rituals, has suffered centuries of damage, including use as a
dwelling and consequent soot and structural deterioration.

Since 1999, TT49 has been the subject of an ongoing conservation and research project coordi-
nated by Dr. Violeta Pereira of the University of Buenos Aires. In 2014, the National Museum of the
Federal University of Rio de Janeiro joined the project, which today also includes researchers from
the Universities of Chieti and Pescara in Italy, together with German restoration specialists. Field-
work campaigns have combined conservation interventions with digital documentation techniques,
including digital epigraphy — the systematic vectorized recording of the images and inscriptions
on the tomb walls — and photogrammetry, used to generate 3D models of the tomb’s architecture,
walls and artifacts.

Neferhotep 360 translates this research into an accessible immersive experience: a 360-degree film,
produced in collaboration with the Space-XR group, that documents both the tomb itself and the
work of the international research team on site. The film had a preliminary public showing during
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the opening of TT49 to visitors in Luxor in February 2024, and was subsequently featured in a
series of virtual reality workshops in Brazil, including presentations during the National Museum’s
Egyptology Week (SEMNA) and the 3rd National Mathematics Festival (FestMat 2024) organized by
IMPA/MCTI, where it was highlighted by attendees as one of the most striking virtual experiences
of the event.

4 Discussion and Conclusion

V-Horus and Neferhotep 360 exemplify two complementary strategies for applying immersive media
to cultural heritage. V-Horus performs an act of digital rescue: it reconstructs, from pre-existing
scientific data, an artifact that no longer physically exists, restoring public access to an object
thought permanently lost. Neferhotep 360, in contrast, documents an artifact and site that still exist
but are physically remote and difficult to access, bringing the ongoing work of archaeological
conservation to broader and more diverse audiences, including school-age visitors.

Both projects depend on close, sustained collaboration between mathematicians and computer
graphics researchers (VISGRAF/IMPA), design and biomodeling specialists (PUC-Rio), and Egyptol-
ogists and conservators working directly with the collections and sites (National Museum/UFR],
University of Buenos Aires, Universities of Chieti and Pescara). This interdisciplinary model, com-
bining rigorous scientific documentation (CT scanning, photogrammetry, digital epigraphy) with
narrative and immersive presentation (virtual reality, 360-degree film), points to a broader role for
computer graphics research in cultural heritage: not only as a tool for visualization, but as an active
means of preservation, public engagement, and even emotional reparation in the aftermath of loss.

Future work discussed for these initiatives includes expanding interactivity within the virtual
environments, incorporating tactile experiences through 3D-printed reproductions, and continu-
ing the documentation of TT49 as conservation campaigns progress. Further details, media and
documentation for both projects are available on the Egypt-XR website.
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