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EXECUTIVE SUMMARY

This document builds on Deliverable D2.4, Cyprus Pilot Prototype vO0.1, the first report on the prototype for
scenario A New Life for the Enkleistra of St. Neophytos, to provide documentation for the second prototype
(internal version) of the demonstrated prototype, including a short description and an assessment report.

As described in the D2.4, “the selection of the prototype's subject is the Enkleistra (or hermitage) of St.
Neophytos, near Paphos, Cyprus, a series of interconnecting hand-carved caves richly adorned with 12th-
century frescoes and the dwelling for over seventy years of the Orthodox saint for whom it is named. St
Neophytos’ works left a vast intellectual, social, theological and cultural imprint on the history of Cyprus
which still echoes in modern Cypriot life. The Enkleistra, its associated structures, the monastery to which it
is attached, and the landscape in which it is situated form part of a long-term, holistic digital documentation
of the site for monitoring, conservation, and protection planning as part of its designation as a “Monument
at risk”. The valorisation of this site through the EUreka3D-XR case study forms part of this process, raising
awareness of the cultural significance of the site and, through the use of the Avatar Builder tool, and
accompanying scenarios, prompting a more personal reflection for the visitor (whether physical or virtual)
on the life and times and message of this iconic religious leader.”

This deliverable is deeply linked to other documentation provided in the project, and specifically:

e D2.1 Pilot Specification and planning?, which illustrates the specifications of the end product for
each pilot, with production schedule and planning (M6, 31 July 2025)

e D2.4 Cyprus Pilot Prototype v0.12, which describes the tools and workflow implemented to
achieve the creation of the scenario

e D3.5 EUreka3D-XR Toolbox final release3, which illustrates the tools that are used to create and
deliver each Pilot scenario, and which compose the EUreka3D-XR Toolbox (M15, 30/04/2026).

The prototype is an AR/VR experience that can be accessed on site or remotely via visors. A demonstration
video is provided in this document to showcase the experience.

This deliverable and the prototype v1.1 (public version) were showcased at the EUreka3D-XR final event in
Cyprus with supporting demonstrations as follows:

e 23 May 2026: Onsite demonstration to the monastic community of the Monastery of St.
Neophytos

e 24 May 2026: Public onsite demonstration to local stakeholders, policy makers and visitors

e 26 May 2026: Final event showcase

e 27-28 May 2026: Showcase as part of EuroMed2026 Digital Heritage Summit Project and
Industry Expo held under the auspices of the Cypriot Presidency of the Council of the European
Union

e 4 June 2026: Onsite demonstration to delegates of the 21st Meeting of the Pilgrimage Tours
Office of the Church of Cyprus

1 https://eureka3d.eu/wp-content/uploads/2025/07/EUreka3D-XR-D2.1-Pilot-specification-and-planning.pdf
2 https://eureka3d.eu/wp-content/uploads/2026/02/EUreka3D-XR-D2.4-Cyprus-Pilot-prototype-v0.1.pdf
3 https://eureka3d.eu/wp-content/uploads/2026/05/EUreka3D-XR-D3.5-Toolbox-final-release-with-annex-v1-0 compressed.pdf
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The document is composed of the following chapters:

Description, with a short summary of the pilot scenario, including access to the prototype
Improvements, modifications and challenges encountered

Assessment

Next steps and conclusions

P wnNe
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1. DESCRIPTION

As already described in D2.4, “the scenario for A New Life for the Enkleistra of St. Neophytos is is shared in
common with two implementations, Mixed Reality for onsite use and Virtual Reality for remote engagement.
The target audience is twofold, cultural/religious tourism and school children aged 13+.

The scenario unfolds inside the 12th-century Enkleistra (cave hermitage) of St Neophytos at the Monastery
of Saint Neophytos in Paphos, Cyprus, consisting of three spaces, all hand-carved in the rock, connected
between them via low passages and fully decorated with frescoes. These are (a) to the northeast is the cell
of the saint, which includes his bed, desk and tomb; (b) adjacent to the south is the bema or sanctuary that
has the holy altar; and (c) to the northeast is the naos or nave. The cell and the nave have doors that open to
a balcony.

Fig. 1 Location of the Enkleistra in Cyprus

According to the scenario, the visitors enter the Enkleistra from the main entrance of the nave. They are
presented with a short narration placing their experience in context, allowing them to familiarise themselves
with the virtual environment and select their preferred language for interaction. Once the introductory
narrative has concluded, the visitors encounter the digital representation of St. Neophytos (the virtual
“avatar”), who takes up the narration from his personal perspective, as documented in his writings
(biography) and the historical milieu of the era he lived in.

The visitors have the option to explore the virtual reconstruction of the Enkleistra, accompanied by the avatar
of the saint, who guides them through the three caves, directing their attention to the memory of the
frescoes, their specific details, interpretation and symbolism. Beyond the narration, the visitors can extract
information through an interactive dialogue with the avatar based on a call-and-response paradigm.

The scenario concludes with the avatar thanking the visitor for their visit and inviting them to discover more
about the saint’s life and the monastery's history at the museum.”

Grant Agreement n. 101174054 5
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Fig. 2 Plan of the Enkleistra (Mango & Hawkins, 1966°)

1.1. ACCESS TO THE PROTOTYPE VERSION 1.1

The prototype is an MR experience that can be accessed onsite using preloaded head-mounted display (HMD)
headsets. Additionally, the VR experience was designed to be part of the monastery’s museum display but
be portable enough to be disseminated to schools or deployed into the refectory for special events. The
primary method for accessing the VR experience is via a linked HMD; however, the experience executable
can run as an interactive “video” on large-format touch-enabled screens.

A link to videos showing the comparison between prototypes 0.1 and 1.1 can be found below.

Prototype 0.1 Prototype 1.1

VIDEO: https://unescochair-dch.net/Saint- https://www.youtube.com/watch?v=KauXrCTIWwQ
Neophytos-in-VR

4 Mango, C., & Hawkins, E. J. W. (1966). The Hermitage of St. Neophytos and its wall paintings. Dumbarton Oaks Papers, 20, 119—
206. Available https://archive.org/details/DOP20 06 Mango and Hawkins

Grant Agreement n. 101174054 6



https://unescochair-dch.net/Saint-Neophytos-in-VR
https://unescochair-dch.net/Saint-Neophytos-in-VR
https://www.youtube.com/watch?v=KauXrCTlWwQ
https://archive.org/details/DOP20_06_Mango_and_Hawkins

Co-funded by
the European Union

ElﬂEKA XR

2. IMPROVEMENTS, MODIFICATIONS AND CHALLENGES ENCOUNTERED

Throughout the development process, several challenges were encountered as reported in D2.4, including
balancing feature complexity with ease of use, addressing performance constraints, and ensuring
compatibility across devices. To respond to these challenges, iterative evaluation and assessment activities
were conducted at multiple stages of development, incorporating user feedback, usability testing, and design
reviews by internal teams and with external stakeholders, such as the experts of the EUreka3D-XR Advisory
Board and participants in the project's events, such as the Brussels Capacity Building event on 26 September
2025, where an early version of the VR experience was offered in a booth, and at the Girona demonstration
event on 29 January 2026. The software was assessed against key criteria such as usability, accessibility,
responsiveness, and overall functionality for the recreation and reuse of the content. These evaluations
informed continuous refinements, resulting in an app that is intuitive, accessible, and aligned with user
needs.

The primary focus of the second prototype was to enhance the visitors' acceptance of the digital
representation of the saint as a source of dissemination. This is known as "suspension of disbelief”, the
willingness of an audience to temporarily set aside their critical thinking and logic when engaging with a
fictional narrative and is crucial to experiencing emotional immersion. This is not a new concept to
storytelling and underpins almost every form of narrative media, from writing and performance to the digital
age.

Technical Challenges — Data Acquisition

No new data was directly acquired during the period of projects M12-M16; however, consolidation of all
materials relating to the holistic digitisation of the Enkleistra and those pertaining to the scenario was
undertaken to support the finalisation of the setting in which the Avatar Builder tool would be trialled.

This was achieved using the EUreka3D Data Hub as the repository platform. This represents a comprehensive
archive of the work undertaken over the case study’s duration of over 137 GB of data, including original laser
scans, photogrammetry surveys of both the interior and exterior of the monument, recording of the liturgy,
available literature resources, bibliographies, GIS and Earth Observation data, processed models in different
resolutions and formats, scenario scripts and audio files. As such, the archive allows those wishing to reuse
the data — either for auditing as part of authentication or for creative purposes — access to the original data
set.

Technical Challenges — Asset Development

As reported in D2.4, both the environment (the 3D model of the Enkleistra) and the avatar presented
significant challenges from both a technical and visitor engagement perspective. Based on feedback from the
stakeholder, advisory board, and demonstrations of the initial prototype, a complete review of the staging
and assets was undertaken.

As the primary objective of the case study was the implementation of the Avatar Builder tool, emphasis was
placed on ensuring that the appearance, narration and engagement with the avatar were aligned with the
stakeholders' wishes and provided significant visitor engagement.

Specifically, the stakeholder had raised several concerns regarding the portrait of the saint. The use of Al-
generated audio from the script was considered to be inappropriate for the saint, lacking the nuances of
delivery, tone and “humanity” that were expected. While this is a feature of the Avatar Builder tool as
demonstrated in v0.1, the decision was made to replace the automatic speech generation with pre-recorded
audio from a voice actor. While this undoubtedly has improved the delivery of and engagement with the
narrative of v1.1 (and in particular the MR implementation), modifications to the Avatar Builder tool to
Grant Agreement n. 101174054 7
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accommodate this had to be implemented to ensure that the audio and facial expressions (e.g., phoneme
shaping of the avatar's mouth, etc.) were aligned and consistent. While this unexpected challenge was
overcome and demonstrates the flexibility of the Avatar Builder tool, the resources available to the project
restricted the envisioned multilingual deployment, which was cut back to one, with English chosen for
maximum utility.

The physical dynamism of the avatar, notably in hand gestures and upper body movement seen in v0.1, was
another point of concern raised with the stakeholder, requesting that the avatar present an aura of gravitas
and quiescence expected of a saint by the stakeholder. While the Avatar Builder tool can accommodate
changes in body posture animation, subduing gross physical movement is a challenge to visitor engagement
with digital representations of the human form and requires the inclusion of more subtle movements to
convey non-verbal messages into the avatar’s movement.

While the stakeholder had accepted the argument for a non-photorealistic representation in favour of one
based on the depiction of Neophytos in the Bema, extensive research and dialogue with the stakeholder in
regard to the physical appearance of the avatar continued throughout the period, with incremental body
shape, hair, clothing and skin tone refinements being made. These changes in turn would have an effect on
the staging of the VR scenario in terms of model weight, lighting and positioning of the avatar.

The 3D model of the Enkleistra itself was remastered from the original .e52 laser scans to provide a staging
environment for the avatar more in line with the stakeholders' wishes. This grounded the VR experience
more closely to the geometric complexity of the Enkleistra and improved the visual quality of the setting, but
required the headset to be tethered to a PC by cable to reduce lag and allow smoother operation and a better
visitor experience. By comparison, the MR experience, by virtue of not having the overhead of the Enkleistra
model, runs as a native application (.APK) on the headset without noticeable lag or need for tethering.
Overall, the benefits of the inclusion of the full geometry in terms of quality of the VR experience strongly
outweigh the need for tethering and potential disconnection during operation.

Technical Challenges — Narrative Construction

The original vision of both the MR/VR prototypes was to use the same narrative in both deployments;
however, as the different implementations evolved, some elements were dropped while others were
enhanced, playing to the strengths of the technologies used.

The strength of MR lies in the successful blending of the two realities and focus on —and acceptance of —the
digital component. In the case under discussion, the focus is the storytelling of the saint's life through the
avatar, harnessing the power of the monologue as a direct witness to the visitor. In some regards, this has a
close affinity with what the Polish theatre practitioner Grotowski called poor theatre.®, The stripping away of
everything that is superfluous to heighten the meaning and engagement just in digital form. As such, the
“narrator” role is both redundant and counterintuitive to establishing the connection with the avatar and its
story. In effect, the visitor is hearing St Neophytos’ own story from “his” own perspective; the visitor does
not need any contextualisation beyond that which the avatar is sharing with them, as they are physically in
the space with the saint. By focusing on the one-on-one interaction, the experience becomes more
meaningful than a history lesson where the saint plays a cameo role and presents the visitor the opportunity
to explore further post-experience should they wish.

5 Grotowski, J. (1967). Towards the Poor Theatre (T. K. Wiewiorowski, Trans.). The Tulane Drama Review, 11(3), 60-65.
https://doi.org/10.2307/1125118
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The VR experience is much more curated, requiring a greater suspension of disbelief on the visitors' part as
well as contextualisation of where they are within the virtual space, why the monument is significant and
who the saint was. In the totally synthetic environment of VR, everything is staged to supplant the visitor's
senses (typically visual and auditory) and assist the visitor's suspension of disbelief.

In the v0.1 VR prototype, the visitor is immediately confronted with the 3D environment and narration. This
transition from real to virtual can be challenging to those unfamiliar with immersive experiences of any kind,
placing barriers to visitor acceptance levels. To counteract this, a “prologue” stage using the introductory
narration was introduced using 360° spherical images to acclimatise the visitor to the virtual environment
and introduce basic operation of the headset and hand controller. This soft-start will be familiar to anyone
who has had experience with modern video games where a combination of images, audio and limited
functionality are used in cut-scenes to orient the player and support their suspension of disbelief.

The narrative for the VR experience was expanded to provide extra contextualisation using the narrator. The
narrator's voice was changed from the original male to female to provide a better contrast and distinction
between the historical narrative provided and the personal narrative of the saint. The inclusion of a female
voice was also felt to address in part the challenge of gender inclusivity in what was a male space from which
women were historically excluded. The narrative playlist is found below in Errore. L'origine riferimento non
e stata trovata..

Introduction The Narrator External 1:15
Prior to becoming a monk St. Neophytos Naos 1:40
Foundation of the Enkleistra The Narrator Naos 1:15
Foundation of the Enkleistra St. Neophytos Naos 1:35
The decoration of the Enkleistra St. Neophytos Naos 4:20
The sanctuary The Narrator Bema 1:45
Structural features of the Cell St. Neophytos Cell 1:45
The wall paintings of the Cell The Narrator Cell 2:30
Teaching and blessing St. Neophytos Cell 1:10

Table 1 Stories available to the Visitor

MIRALab L - MIRALab

Fig. 3 Two screenshots of the HMD output (left the Naos, right the cell)
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Fig. 5 The avatar of Saint Neophytos as aggregated and published in Europeana
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3. ASSESSMENT

This section of the report evaluates the implementation of the two experiences developed using the Avatar
Builder Tool within the repurposed 3D model of the Enkleistra and avatar of the saint: the mixed reality
prototype and the virtual reality prototype. It should be noted that both implementations are curated virtual
experiences designed for dissemination of site-specific information using video game technologies, not a
video game/virtual world with unfettered freeform exploration.

3.1 The Mixed Reality Implementation

To reiterate the difference between AR and MR: AR overlays multimodal digital information onto the real
world but keeps the two separate. MR anchors virtual objects to the physical environment, allowing them to
interact with and respond to one another in real time. In some regards, this type of implementation is more
technically straightforward, as the environment does not need to be visualised, as it already exists. However,
as the digital component, in this case, the digital representation of the saint, is the primary focus, its
integration into the physical environment must be well alighed to support and maintain the visitor's
suspension of disbelief while in the experience. This is particularly challenging where human forms are
represented and subject to the uncanny valley phenomenon (the uncomfortable emotional response humans
experience when encountering entities that appear nearly, but not quite, human)® .

The visitor entering the Enkleistra dons the headset and can see the real environment plus the avatar of the
saint, which imparts the narrative. The prototype has two points where the avatar appears: in the naos and
in the cell, rather than the implied “guided tour” around the Enkleistra. This is a restriction of the site, not of
the Avatar Builder tool, and is based on health and safety assessment and protection of the monument itself
— the site is small with limited operational space (both horizontally and vertically), uneven floors and spatial
impediments.

To minimise the potential risk to both visitor and monument, the visitor has a zone in which they must stand
to invoke the avatar; stepping out of this zone will cause the avatar to fade and the narration to be
suspended. For the demonstration prototype, each separate viewing zone must be manually created, the
avatar positioned and invoked. The process is straightforward and, once set, remains in place until the
headset is turned off or a new location is created’. Again, this is a restriction of the site, not of the Avatar
Builder tool, which can be used to establish fixed zones and automatic positioning based on physical targets.
Nevertheless, the implementation was well received by visitors, notably those from the monastery itself,
complimenting the attention to detail and representation of the saint.

Observing the visitor interaction, it was noted that apart from putting on and taking off the headset and
initial surprise on encountering the avatar, there was no observable discomfort, with the visitor's focus being
on the avatar and following narrative prompts in much the same way as a physical tour guide. This suggested
a high acceptance of the avatar as a dissemination point and successfully navigating the challenge of the
uncanny valley.

A small number of visitors commented on the “static” nature of the avatar (i.e., the toned-down body and
arm movements), expecting the avatar to provide more direction like a tour guide, i.e., when the avatar was
talking about a specific fresco depiction, for example, the visitor expected visual guidance with the avatar
pointing to the place they should look at. Technically, without fixed positioning of the avatar through auto-

6 Mori, M., MacDorman, K., & Kageki, N. (2012). The Uncanny Valley [From the Field]. IEEE Robotics & Automation Magazine, 19(2),
98-100. https://doi.org/10.1109/mra.2012.2192811

7 An alternative to this would be to have multiple headsets, one for each location, but this is beyond the financial constraints of the
pilot study.
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alignment, this is problematic depending on where the avatar is initially placed (the avatar might point to the
wrong place or intersect with the real world, breaking the illusion of physicality), but it is a limitation of the
deployment, not the Avatar Builder tool. As a result, the monastery is reconsidering its position on permitting
the placement of viewing zones and automatic registration markers going forward, which will improve the
visitor experience.

From an operational viewpoint, refinement of the activation of the avatar is under investigation. While the
setup and positioning are straightforward, invoking the narration still requires the visitor to manipulate the
handset and the click-and-play trope. While this method is familiar to most people, the handset controller is
still a novel interface, and its prominent red “laser beam” may detract from the visitor's sense of immersion.
Both the hardware and third-party development software allowing detection of the visitor's hand/arm
position and gestures exist, and further work will establish whether this can be integrated into the application
to provide a more natural interaction.

3.2 The Virtual Reality Implementation

Unlike other augmented/extended/mixed reality, virtual reality attempts to exclude as much of the real
world as possible, replacing physical sensory inputs with the synthetic. Everything within VR is therefore
deliberately staged to support the visitors' suspension of disbelief and maintain an illusion of an alternate
reality, what the author William Gibson termed a “consensual hallucination”®. Facilitating that suspension of
disbelief in the visitor is the premise of a virtual world, which is the greatest challenge of VR but also its
greatest strength, as it does not rely on a connection to the real world as it replaces it and can be deployed
anywhere.

Refinement to the scenario

The original scenario for the VR experience started within the naos of the Enkleistra itself, with the narrator
introducing the site and framing the encounter with the avatar of the saint. This approach was considered to
detract from the impact of being enclosed within the caves and the initial meeting with the saint. The
introductory narrative was therefore reframed to take place outside of the 3D representation of the
Enkleistra, both to allow the visitor to acclimatise to the digital environment (i.e., be able to look around
rather than focus on the avatar, familiarise themselves with the interface, etc.) and receive the historic
contextual information before proceeding to the Enkleistra proper.

Prologue Staging

As noted, the change to the prologue staging of the introductory narrative is a halfway house between reality
and virtual, offering the visitor the opportunity to familiarise themselves with both the physical controllers
and the observable world through head movement. Observing those visitors who undertook the prologue
and those who either skipped the introduction or were handed the headset already "in-world", it was notable
that both visitor comfort and confidence (i.e., use of controls and response to the narrative prompts of the
avatar) were higher for those who went through this initial stage than those who had not, suggesting that
the movement between passive viewer (focusing on the avatar alone) to active participant (more willing to
visually explore the space and follow narrative directions) had been achieved to a higher degree even within
the restrictions of the curated experience. This was not unexpected but noteworthy. For many visitors, it was
the first time they had used a head-mounted display, and for many in the visitor demographic, possibly the
first time experiencing this form of interaction. Again, it should not be assumed that everyone knows how

8 Gibson, W. (1984). Neuromancer. Ace Books.
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“video games” work or how they interact with the virtual world, and the prologue staging provides space
where these can be introduced.

In World Narrative

Once the visitor has entered the fully realised 3D environment of the Enkleistra, they are automatically
presented with the first story, “Prior to becoming a monk", narrated by the avatar. Subsequent sections of
the narrative are accessed from a simple point-and-click interface accessed using the controller, which
appears at approximately waist height in front of the viewer and is accompanied by a plan of the three caves
for orientation. Selecting a new story moves the avatar and/or visitor viewpoint to a new location through a
fade transition.

In total, there are eight short stories, five of which feature the avatar, and three are narrated by the
disembodied voice of the prologue narrator. Two other options that return to the introduction (the prologue
stage) and exit the experience are also presented®. The stories are presented in a linear format, suggesting
order of play, but they can be accessed in any order.

It must be stressed that the VR implementation was designed as a curated digital experience, not a video
game with free visitor agency. The implementation allows embodiment within the virtual environment, i.e.,
the visitor can look around through a full 360° field of view through head movement but cannot move from
the fixed position from which the narration is viewed. This was an intentional choice made in the context of
the deployment in a museum/exhibition environment to allow the visitor to focus on the avatar, its narrative
and prompts rather than to allow the visitor free rein to explore and to minimise tarry time.

9 The exit experience is included in the demonstration to allow ease of shutdown and can be removed for live deployment to
prevent accidental exit form the experience.
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4. NEXT STEPS AND CONCLUSIONS

Building on the insights gained from the first prototype, this phase of development focussed on targeted
improvements to both performance and historical accuracy. The key priority of replacing the pre-existing 3D
environment with a lighter more optimised 3D model of the enkleistra, specifically adapted for virtual reality
was achieved and integrated into the experience.

The two developed XR experiences fulfilled the primary stakeholder requirements and were deployed on-
site as part of the EUreka3D-XR Final Event programme on 24 May 2026 with a public demonstration. The
two experiences were also showcased as part of the EuroMed2026: Digital Heritage Summit 25-29 May 2026
EU Projects and Innovation Expo. At the request of the Archimandrite a second demonstration was requested
on the 4 June 2026 as part of the 21st Meeting of the Pilgrimage Tours Office of the Church of Cyprus®® to
explore how similar XR experiences can be rolled out to other religious sites and support religious tourism
efforts across the island.

Fig. 6 The 21°* Meeting of the Pilgrimage Tours Office of the Church of Cyprus

As with all pilot projects there is always areas where refinement can be made or opportunities for
enhancing the visitor experience emerge through the development process.

4.1 Optimisation of the 3D geometry

The fixed viewpoint of the VR experience presents the opportunity to refine the 3D model of the enkleistra
to include only those parts of the geometry which can be observed from the specific viewpoints. Working
within the narrative(s), the three areas can be subdivided and non-visible geometry removed or blocked out
rather than having a single interior view. This should further improve performance.

4.2 Optimisation of the Interface
For the MR experience, as noted, the use of target-based placement of the avatar and automatic start/stop
of the narration depending on whether the headset is in use or not is being investigated.

10 Attendees included representation from Deputy Minister of Tourism, Ecclesiastical Regions and Monasteries across
Cyprus in the framework of the National Tourism Strategy 2035
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For the VR experience, the selection of the different stories by hand detection rather than reliance on the
handsets is under consideration. This will remove a potential barrier to visitor engagement and better
support suspension of disbelief. From observation of visitors using the VR experience, it was noted that in
older visitors there was a clear trend towards passive rather than active engagement. Whether this is a
generational marker with the experience viewed as “television”, unfamiliarity with the medium, or some
other factor is at play is unclear. Including more physical tells and signposting (such as light effects) to lead
the visitor in a subtler way is possible but will require more research into understanding the problem and
collaboration with the stakeholders to ensure any changes are respectful and in line with their vision.

4.3 Localisation

Due to the stakeholder’s requirement to use real voices over Al-generated voiceover during the review of
v0.1, the intended tri-lingual deployment (Greek, Russian and English) was not implemented in the v1.1
prototype. Both audio for the avatar/narrator and interface text will be updated going forward to address
this on both the MR and VR deployments.

4.4 Improved Alignment of the Narrative

While the narrative of both the MR and VR fulfils the objective of the scenario in informing the visitor about
the life and times of the saint and his mission, there are points where the narrative, particularly in the VR
implementation, can be streamlined. The linear presentation of the stories in the interface allows good
progression through the narrative but suggests an obligation on the part of the visitor to experience each
one sequentially. For example, the introduction of the narrator beyond the initial prologue breaks the
interaction with the avatar’s story and focuses on the art and architecture of the Enkleistra, which may not
be of interest to the visitor. Breaking up the narrative into smaller self-contained sections which can be
presented as a non-linear set of “threads” will provide a more focused experience and potentially reduce
carry time. How this can be achieved directly through interaction with the avatar is under discussion.

The narrative also contains a few instances of posthumous omniscience where the avatar refers to events
which Neophytos himself would not have been aware of, specifically those post his death. While this mostly
passes unrecognised by the visitor and is faithful to the wishes of the stakeholder, it raises questions about
the authenticity and reliability of the avatar as a witness — that is to say, the avatar is Saint Neophytos, not
an authority on the history of Saint Neophytos, a role played by the narrator.

4.5 Reflections and conclusions

From a technical perspective, the two implementations of A New Life for the Enkleistra of St Neophytos have
been successful, leveraging existing assets beyond 3D models to synthesise a visualisation that combines
storytelling and historical knowledge into an accessible format for engaging with one aspect of the
monument, the saint's life, in alignment with the stakeholders' requirement. Deployment challenges, both
technical and physical, were encountered and successfully resolved to allow the objectives to be achieved.

From a development perspective, the case study faced significant challenges in the representation of
sensitive cultural heritage. Cultural heritage is more than sites, buildings, monuments and artefacts. While
these are important, they only serve as a framework within which history, memory and meaning occur, and
it is from that that learning and identity are born. Three salient points have emerged from the pilot.

Stakeholder expectation management and inclusion are essential.

In this case study, the primary stakeholder, the monastic community, was involved and collaborated at every
step of the development, particularly in the depiction of the saint and the creation of the narrative. Initial
assumptions such as the digitisation of a community member and the use of generative Al for voice-overs
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and narrative content only came to the fore during the project development, and were it not for the
embedded nature of the partnership, the endeavour would have been rejected at the final point of delivery.
This is not uncommon and ironically justifies the use of visualisation — each stakeholder/contributor has a
mental impression of the subject, but it is only when presented with visual results around which discussion,
refinement and compromise can meaningfully take place that it is shared. Although this cooperation resulted
in reworking and re-evaluation aspects of the original scenario, the overall “product” is a reflection of the
stakeholders' requirements, not a purely academic exercise.

This is particularly salient when considering living cultural heritage, belief-based heritage or dissonant
heritage and how ethics play into enabling stakeholders!! to tell their stories about their culture on their own
terms. Although envisioned as guard rails for the protection of indigenous cultural heritage the CARE Data
principles!? should be understood and applied in such cases.

Creativity and scholarship must be balanced for a meaningful experience to be developed.

It must be acknowledged that 3D-based XR technologies are not a panacea for exposing all available data
about a site, building, monument, artefact and increasingly memory; rather, they provide an insight into one
aspect (usually) of the subject and act as a stimulus for visitors to explore the subject post-experience. This
requires a careful balance between good scholarship (historical, anthropological, cultural, and in this case
theological) and imaginative storytelling. The keyword here is experience, imparting the necessary level of
information to engage the visitor with the subject while maintaining a truthful narrative which informs and
inspires the visitor. If the implementation is weighted towards the scholarly, it restricts the ability to engage
the visitor and essentially becomes an ersatz textbook; conversely, if not grounded in good scholarship, it
becomes pure entertainment and, at its worst, runs the very real risk of misinformation or misrepresentation
of facts. In their purest form, XR/VR experiences are theatre recast into a new digital medium, and how
existing analogue experiences are staged (for example, living history events, re-enactments and immersive
performance) should be studied to better understand how these proven experiential engagement methods
can be migrated to the digital.

Understanding the medium's benefits and limitations
This reflection applies both to data sources and implementation. There are a number of pernicious
assumptions surrounding XR/VR.

Digital assets are interoperable: This is not always true; digital assets are created with a specific intent which
may be interoperable — or reusable — in another context. Data is just a raw material that can be reshaped to
an alternative form. This is why paradata, the record of how and why a digital asset was created, is critical to
digital cultural heritage documentation, as it allows a potential secondary user to understand the context
and make a qualitative judgement on the applicability of the asset to their use case. Digital assets seldom
match 1:1, requiring modification, compromise and harmonisation for cohesive integration, and this
becomes more imperative the further the visitor is removed from the analogue world.

11 Defined as “an actor with an investment in the cultural heritage resource, which may be prejudiced through its digitisation. This
investment may be financial, legal, moral or ethical.” in Baker, D., loannides, M., Cassar, A., & Siegkas, P. “The Multidisciplinary
Cultural Heritage Community: Towards a Definition of Roles” In Proceedings of EVA Berlin 2026 Berlin, Germany, 18-20 March 2026
pp 158-166. Available online : https://www.eva-berlin-

conference.de/Conference Programme and Proceedings/EVA Berlin%202026 Conference%20Proceedings.pdf

12 Carroll, S. R., Garba, I., Figueroa-Rodriguez, O. L., Holbrook, J., Lovett, R., Materechera, S., Parsons, M., Raseroka, K., Rodriguez-
Lonebear, D., Rowe, R., Sara, R., Walker, J. D., Anderson, J., & Hudson, M. (2020). “The CARE Principles for Indigenous Data
Governance”. Data Science Journal, 19. https://doi.org/10.5334/dsj-2020-043
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XR/VR experiences are sustainable: This is doubtful; based on the closest market sector, the video game
industry, most traditional single-player AAA title games' interest peaks around 6 months after release with a
long tail up to 24 months. Interest can be extended with expansion packs, downloadable content, multiple
narratives or game customisation, but this is “re-playability”, a marketing tool offering a different gameplay
experience to an audience already invested in the game. Within the cultural heritage context, this does not
easily translate; most digital experience is context-bound, i.e., occurs on site or is associated with a visit to
the site (either in preparation or post-event). MR is the most extreme example of this, as it cannot work
outside of its context. It must be accepted that XR/VR experiences are short-term “products” with a limited
shelf life. However, the tools, processes and data that go into the creation of an XR/VR experience are not.

XR/VR is the experience: while to some extent this says nothing about the quality of the experience itself.
Novelty certainly plays a part, but as XR becomes more ubiquitous in our daily lives, this will degrade and
shift from innovation to expectation. XR/VR is a tool, a very powerful tool, in the cultural heritage arsenal.
However, like any tool, it should only be deployed where it makes the most impact and return on investment
if it is to realise its full potential. No two experiences are the same and must involve those specialists outside
of the cultural heritage domain who can contribute to building an experience, not simply a focus on the
technology “wow factor”. There is constant reference in EU calls to the re-use of digital cultural heritage
assets by the creative, video game and tourism sectors, yet these are seldom represented in project
consortia, as are pedagogists, domain communicators and behavioural psychologists pertinent to the
successful delivery and retention of knowledge derived through auto-didactic and dialogic experience.

In conclusion, A New Life for the Enkleistra of St. Neophytos pilot project prototype has successfully
demonstrated the use of the Avatar Builder tool as a case for the reuse of pre-existing cultural heritage
resources, not only the 3D model but, crucially, the panoply of digital resources and associated metadata and
paradata amassed during the holistic documentation of the Enkleistra. It has highlighted the need for close
communication and negotiation with the primary stakeholder and underlines its importance when dealing
with living cultural traditions and sensitivities. It has also shown that developing experience is not technology-
driven but is supported by technology, creating a human connection over time that is as much emotional as
it is intellectual. How we, as a community of Digital cultural Heritage practitioners, develop such emotional
bonds will require further research and must include practitioners from other disciplines if XR is to take the
bits and bytes on our servers and make them relevant, meaningful, and retained in the hearts and minds of
the visitor.
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