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Abstract
The preservation and accessibility of cultural heritage face chal-
lenges due to the fragile nature of ancient artifacts. Recent advances
in extended reality (XR) and digital twin technologies now enable
the creation of interactive, lifelike replicas of these artifacts. This
Studio aims to explore and ideate intuitive multimodal interactions
with ancient papyrus, where users may physically engage with
a scroll to manipulate its digital twin in an XR environment. The
Studio focuses on experience for the general public. This experience
may allow the public to interact with historical texts by rotating,
zooming, and even querying the digital artifact about its content
and historical context.

CCS Concepts
• Human-centered computing→ Participatory design.
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1 Detailed proposal description
Preserving cultural heritage is a difficult task. By creating digital
twins of artifacts [8], it becomes possible to make cultural heritage
accessible without risks of damaging the original ones. Extended
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Figure 1: Full-scale 3D prototype of Papyrus Bodmer 1, show-
casing a detailed and interactive digital reconstruction of the
ancient fragmented manuscript

reality (XR) provides natural ways to visualize such virtual twins
at scale while interacting with them in an intuitive way.

In the current state of the collaboration between the University
of Basel and the HumanTech Institute in HEIA-FR, we developed a
system that extracts papyrus fragments from the high-resolution
images of Papyrus Bodmer 11 to construct a full-size 3D model pro-
totype (Figure 1). The system also introduces basic XR interactions,
enabling users to grab, move, and scroll through the papyrus using
hand tracking. These innovations form the foundation for the more
advanced objectives of the current project Papy3D 2.

The objective of the Studio is to design and explore tangible
manipulations with a physical papyrus in order to interact with
its XR digital twin agent driven by an LLM. An inspiring example
is the Interactive Books of the Exhibition ’Ideas of Switzerland’ 3,
where a physical book is used as a tangible interface to interact
with augmented content. Another inspiration is the agent proposed
by [4] that incorporates personalized interaction decision-making

1https://bodmerlab.unige.ch/fr/constellations/papyri/barcode/1072205286
2https://papy3d.humantech.institute/relative-works/
3https://iart.ch/en/work/landesmuseum-zuerich
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using interaction distance, user head orientation, and user hand
pose.

We propose to organize this workshop over half a day, and to
welcome up to 10 participants to discuss the various proposals
and interaction designs. The goal of this Studio is to get a broader
vision on how to interact with a digital twin through a tangible
counterpart, with a specific focus on the general public.

2 Grounding in theory
Extended Reality in archaeology is primarily used for 3D visualiza-
tion of artifacts and sites, offering detailed and immersive represen-
tations. These visualizations allow objects to be viewed whole, in
cross-section, or in layers, facilitating an in-depth understanding of
their structure and historical context [1, 10]. However, despite these
advances in visualization, there is little direct interaction with these
models. Users can visually observe and explore reconstructions, but
tactile or gestural interaction capabilities remain limited, reducing
engagement and active manipulation of virtual artifacts [1, 5, 11].

Advances in Large Language Models (LLMs) introduce new pos-
sibilities by leveraging natural language processing and multimodal
capabilities, models like GPT-4 and BERT [3] could enhance user
engagement with intelligent text-based interactions, real-time re-
sponses, and contextual explanations adapted to the visualized
objects. These models can generate text, translate languages, an-
swer questions and even produce creative content. For example,
GPT-4 can compose essays, translate texts into several languages,
and answer complex questions in natural language. In addition to
text, architectures have been developed to interpret images [13],
sound [7] and video [15].

Beyond 2D, LLMs are also being developed to generate and inter-
pret 3D scenes, extending beyond simple text and image generation.
The aim of interpreting these 3D scenes is to be able to integrate
this reasoning into embodied navigation and robotic manipulation,
such as proposed by the generalist agent LEO [7]. Thus, LLMs are
mainly driven by linguistic inputs (text or speech interpretation).
However, they rarely integrated tangible or non-linguistic inputs
such as gestures or touch, which are essential for extended reality
(XR) interactions. The convergence of XR and LLM technologies
is opening innovative prospects for creating immersive and intu-
itive interactions between users and artificial intelligence systems
[2, 14]. For example, an initiative called VOXReality [9] aims to facil-
itate the convergence of natural language processing and computer
vision technologies in the field of XR. Tactile interactions, while
possible with devices such as haptic gloves, are still limited and
often used more as an output than an input [6, 12]. Thus, adopting
the approach of using the actual materials mitigates the lack of accu-
rate sensations these devices tend to create. The gap in multimodal
input limits the interactivity and immersion that these technologies
can offer.

3 Materials to be explored
In this Studio, we would like to explore how a real scroll of papyrus
can be used to interact with its digital twin. By integrating a tangi-
ble interface, we aim to design more natural interactions with the
digital papyrus, leading to a better attractiveness from the general

public. The outcomes of this Studio could also be used for experi-
mental archaeology such as test reconstruction hypotheses (when
fragmented rolls) and our understanding on how the papyrus was
actually used (material constraints to writing, reading, storing). We
also feel it is important to explore the interaction made possible by
extended reality hardware (such as augmented reality projection,
mixed reality headset, etc...).

4 Learning Goals
The goal of this Studio is to get a broader vision on how to interact
with a digital twin through a tangible counterpart, with a specific
focus on the general public. To do so, we will conduct a focus group
where participants will have a scroll of papyrus and will be free to
explore interactions. We are particularly interested in two types of
interactions. First, we would like to explore how to manipulate the
digital twin through its tangible interface. This includes moving in
space, rotating, or zooming in and out, for instance. Second, we aim
to design ways to interrogate the digital twin about its content and
metadata. Here, for instance, one could ask to translate a specific
section, or get to know about the history of the scroll itself.

The target population of this project is the general public. As
such, all these interactions should be as natural and intuitive as
possible in order to limit the frustration and learning curve, as
people will be likely to interact with the papyrus for a small amount
of time. Eventually, relevant interactions could even make their
way to the academic and be helpful for scholars when studying
ancient papyri.

To summarize, we aim to explore, ideate and learn about natural
interactions on a digital papyrus through a tangible counterpart in
XR for the general public

5 Schedule
The Studio will last maximum 3 hours. A first attempt at a timetable
is proposed in Table 1. The Studio starts with an introductory
session given by the organizers to welcome the attendees and to
detail the organization. It also explains the objectives and expected
outcomes of this Studio. This introduction will be followed by
a round table: the attendees are invited to introduce themselves
during a flash presentation pitch session. Participants have between
1 and 2 minutes each to make a pitch about their background and
research interests using only one slide.

The organizers will then provide a small overview of the context
and describe the material used for the Studio. Attendees may test a
small demo of the current application with basic interaction and
become aware of the actual length of the papyrus using Meta Quest
3 headsets. Two headsets will be at disposal of participants to try out
the application. The organizers will cast the content of a headset
on a big screen for everybody to see. The demo session will be
followed by a short break.

For the main activity, participants will be divided into groups.
The purpose of this session is two-fold : (a) explore and propose
interactions to manipulate the digital twin through its tangible
interface, and (b) design ways to address the digital twin about its
content. To support this session, tools for sketching, story-boarding
and rapid prototyping will be proposed to support attendees’ cre-
ativity.
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Session Duration
Introductory session 10 min
Round Table 20 min
Interactive context presentation (demo) 30 min
Break 10 min
Focus Group & Creativity session 60 min
Presentation and discussion & Report 30 min
Closing session 5 min

Table 1: Proposed schedule - around 2h45

Finally, each group will have a few minutes to present their
concept to the other attendees. All the participants have the oppor-
tunity to discuss and ask questions about the prototype designed
by each group.
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