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ABSTRACT
“Cultural Windows” is a research initiative aimed at enhancing
cross-cultural understanding through immersive extended reality
(XR) experiences. The project deploys AR and VR platforms to allow
users to explore diverse living spaces, bridging the gap between
preconceived notions and the actual appearance of these spaces. By
using 3D scanning to create accuratemodels of culturally significant
objects and integrating them into immersive systems, the project
provides insights into the use of immersive technologies in cultural
education, promoting engagement with global living designs.
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1 INTRODUCTION
Immersive technology has increasingly enabled users to virtually
experience distant and unknown places. While many VR applica-
tions focus on visiting landmarks or landscapes, they rarely allow
users to explore how locals live within these cultures. “CulturalWin-
dows” addresses this gap by using XR to recreate and explore living
spaces from various cultural contexts. By immersing participants
in these virtual environments, the project aims to foster cultural
appreciation and reduce biases, offering a nuanced understanding
of global domestic aesthetics.

This project stands out by balancing cultural explorationwith pri-
vacy considerations, using non-photorealistic models and generic
objects when necessary (Figure 1). The goal is to create immersive
experiences that are both educational and respectful of cultural
sensitivities, providing an engaging platform for both learners and
professionals in fields like design and architecture.
Permission to make digital or hard copies of all or part of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for third-party components of this work must be honored.
For all other uses, contact the owner/author(s).
VRST ’24, October 9–11, 2024, Trier, Germany
© 2024 Copyright held by the owner/author(s).
ACM ISBN 979-8-4007-0535-9/24/10
https://doi.org/10.1145/3641825.3689694

Figure 1: “CulturalWindows” workflow for immersive global
interiors: (a) 3D scanning unique design elements, (b) En-
suring privacy with generic, non-photorealistic models, (c)
Incorporating 3D models with original textures, and (d) Fi-
nalizing the scene for VR.

2 BACKGROUND
Media, particularly visual media like photography, plays a crucial
role in shaping public perceptions of ethnic and cultural groups by
enhancing cross-cultural empathy and awareness. Projects such as
PeterMenzel’s “MaterialWorld” [5] and the “Dollar Street” initiative
by Gapminder [2] provide compelling narratives that emphasize
cultural diversity in everyday life.

Technological advancements in XR have furthered this by im-
mersing users in diverse cultural perspectives. Described as an “em-
pathy machine,” VR has been particularly effective in educational
contexts to enhance engagement and understanding of cultural
education [6, 7].

However, XR technologies face challenges such as access to XR
hardware and achieving realism in virtual environments [1, 8].
Although 3D scanning is widely used in cultural heritage preserva-
tion [4], integrating it into XR in the context of “Cultural Windows”
presents challenges in ensuring cultural accuracy and sensitivity,
which are critical to avoid misrepresentations and reinforce cultural
inequalities [3].

3 METHODOLOGY
In “Cultural Windows” photogrammetry and LiDAR scanning are
employed to capture the textures and geometries of detailed mod-
els of selected living spaces, with a focus on preserving cultural
authenticity while addressing privacy concerns. The collected data
is processed using tools like Rhino 3D and Autodesk Recap Photo
to create error-free, realistic 3D models (see Figure 2). The models
of these living spaces are then integrated into VR and AR envi-
ronments, allowing users to interact with and explore the cultural
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Figure 2: Methodology diagram of “Cultural Windows.”

Figure 3: Final reconstructed 3D models of the living spaces,
ready for VR integration: (a) Room No. 1 in Tehran, (b) Room
No. 2 in Tabriz, (c) and (d) Room No. 3 in Tehran.

design elements in an immersive setting. Figure 3 illustrates final
reconstructed 3D models of the living spaces used for this project.

4 OBSERVATIONS AND FEEDBACK
In a preliminary informal study, 4 participants (two men and two
women, each from different cultural environments) with back-
grounds in interior design and architecture engaged with the VR
and AR experiences developed through this workflow. Initial feed-
back highlighted the project’s potential to enhance cultural un-
derstanding and appreciation. However, participants emphasized
the need for collaboration with cultural experts to ensure accuracy
and sensitivity in the representations. They also suggested includ-
ing more contextual information and a broader range of cultural
scenarios to enhance the educational value of the experiences.

5 DISCUSSION AND LIMITATIONS
This project explores the potential of immersive technologies like
VR and AR in fostering cultural understanding through interactive
and visually rich experiences. The preliminary findings suggest that
these tools can deepen users’ engagement with cultural content
by bridging the gap between abstract knowledge and experien-
tial understanding. However, it is crucial to continue refining the
methodology and ensure the inclusion of culturally sensitive con-
tent to avoid oversimplifications or misrepresentations.

The preliminary study was limited by a small sample size and a
focus on specific cultural contexts, which may not fully capture the
diversity and complexity of global cultural designs. Additionally,
technological constraints such as the resolution of 3D models and
the usability of VR and AR systems posed challenges that could
affect user engagement and the overall effectiveness of the immer-
sive experiences. These limitations suggest the need for broader
studies and more advanced technological solutions.

Future research should aim to expand the cultural contexts repre-
sented in the “CulturalWindows” project by including diverse socio-
economic classes and geographical regions. Additionally, there is
a need to integrate more sophisticated XR technologies that offer
enhanced realism and interactivity. Collaborating with cultural ex-
perts throughout the content creation process will be essential to
ensure accuracy and sensitivity, while also exploring automated
methods for collecting and processing cultural data to broaden the
scope and impact of the project.

6 CONCLUSION
By introducing a workflow to create immersive cultural experi-
ences, we contribute a mechanism to use immersive technologies
to foster cross-cultural understanding. In our preliminary study,
most participants noted the practical applications of projects like
“Cultural Windows” in their professional fields and the educational
value of such immersive experiences. By further embracing collab-
orative contributions and advancing technological solutions, future
work can transform howwe experience, understand, and appreciate
global cultures through immersive technologies.

SUPPLEMENTAL MATERIALS
All supplementalmaterials are available onOSF (https://t.ly/D2K3A).
The repository includes the Creative Commons version of all fig-
ures in this article, the descriptions provided by participants in the
first phase, and the questionnaire used during the debriefing phase
after the immersive experience.
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