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Abstract
This paper answers the need for new modes of access for large audiovisual collections and builds on top of the computa-
tional and immersive turn of the cultural sector. The immersive installation Swiss Echoes fosters an embodied and spatialised
paradigm in which visitors fly over a topographical 3D map of the Swiss landscape to discover how the voices captured in the
national broadcasting archive of the Radio Télévision Suisse talk about local places.
Through a reflection on the design rationale supported by key insights from a user evaluation conducted at our laboratory,
three main themes are elucidated. First, the computational augmentation of the archive foregrounds access to a collection of
locations rather than videos. Second, the use of an immersive environment and a performative controller fosters a profoundly
embodied mode of spatial exploration. Third, sharing the immersive experience between multiple visitors creates a collective
form of engagement, where the main visitor interacting becomes a performer and director for the others.

CCS Concepts
• Applied computing → Arts and humanities; • Human-centered computing → Visualization; • Computing methodologies
→ Information extraction;

1. Introduction

Audiovisual (AV) archives constitute some of the most significant
mnemonic records of the 20th and 21st centuries. As complex me-
dia objects, AV materials capture the multi-layered dimensions of
culture through the interplay of audio and visual channels. Beyond
textual documents and still images, these media encapsulate ges-
tures, expressions, voices, and soundscapes, offering a rich and em-
bodied account of past events, everyday life, and cultural practices.
Their unique capacity to convey both explicit and tacit aspects of
human experience positions AV archives as critical sources for un-
derstanding contemporary history and collective memory [Bru17].

Over the past decades, large-scale digitisation efforts by cultural
heritage institutions, ranging from galleries, libraries, archives, and
museums (GLAM) to public and private broadcasters, have dra-
matically expanded the availability of cultural collections [Thy19].
For the particular case of AV archives, Radio Télévision Suisse
(RTS) has digitised over 200,000 hours of footage [RTS18], the
British Broadcasting Corporation (BBC) holds more than a million
recorded hours [Wri17], and the Netherlands Institute for Sound
and Vision (NISV) has invested hundreds of millions to digitise
Dutch AV heritage [vEKO∗17]. The proliferation of born-digital
audiovisual content further amplifies this exponential growth. As
the scale of these archives increasingly surpasses the capacity of
traditional curation and access methods, there is a growing imper-

ative to adopt computational approaches for organising, analysing,
and accessing AV materials [KMH21, CBJN21, F∗12].

At the same time, this transformation calls for a rethinking of
how non-expert audiences access and engage with audiovisual her-
itage. Conventional text-based interfaces are often inadequate for
navigating the semantic complexity of AV material [MO21]. In
response, cultural institutions are increasingly turning to immer-
sive and interactive technologies to foster more embodied, affec-
tive, and intuitive forms of engagement. Building on Gumbrecht’s
call for a shift towards a ‘culture of presence’ [Gum04], this so-
called ‘immersive turn’ in the museum [Kid18, SS23] reflects a
broader trend in the GLAM sector: the integration of interactive
systems and sensory environments to facilitate situated, experien-
tial encounters with digitised collections. By ‘amalgamating cul-
tural heritage archives with interactive cinema to foster novel forms
of embodied narrative’ [KMH21, p.7], non-expert audiences can
more intuitively explore these complex and vast archives.

In this paper, we present Swiss Echoes, an interactive and im-
mersive installation designed to explore the television archive from
Radio Télévision Suisse (RTS), the Swiss national broadcasting
company. The installation builds on prior computational work in
which videos were geolocated based on place names automatically
extracted from the spoken content [ABRK24, RABK25]. A second
semantic layer was added by classifying each video into broad top-
ical categories using a large language model (LLM) applied to the
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transcripts. The installation runs on the Panorama+, a 360-degree
stereoscopic projection system capable of simultaneously accom-
modating up to twenty visitors.

We focus here on the concept and design rationale of the in-
stallation, supported by insights from a user study focusing on the
spatial exploration of the collection and informal visitor observa-
tions during tours at our laboratory. The evaluation was conducted
during the development of the installation with 23 students from
a local university. After interacting with the installation in groups
of seven to fifteen people, participants completed a post-hoc ques-
tionnaire on an iPad with the muse tool [KK15]. The survey in-
cluded the short-form User Engagement Scale [OCH18], the Spa-
tial Presence Experience Scale [HWS∗16], custom questions (three
of which probed the social experience of multi-user immersion) and
basic demographic items, including a self-report of familiarity with
Swiss life and culture. While a full report is beyond the scope of
this paper, we note that Confirmatory Factor Analysis confirmed
strong internal consistency, with high item loadings (> 0.75 for
most items) and good discriminant validity (highest factor correla-
tion: 0.27), including for the custom three-items social scale. While
this custom scale cannot fully capture complex dynamics like so-
cial awareness and mutual influence, it remains a useful indicator
when paired with informal observations during lab tours.

Through this contribution, we examine how augmenting and
mapping an audiovisual collection through computational pro-
cesses to then explore it in an immersive experience supports novel
forms of engagement with large audiovisual archives. After detail-
ing the computational pipeline used to enrich and reorganise the
archive, we describe the immersive interface and interaction model
developed for the installation Swiss Echoes. We then reflect on the
design rationale and visitor experience, drawing on insights from
the user study. In doing so, we highlight how spatial navigation,
embodied interaction, and social dynamics can reshape how audio-
visual memory is accessed.

2. Conceptual background

2.1. Computational Augmentation of Audiovisual Archives

Audiovisual (AV) archives pose unique challenges for access and
organisation due to their multimodal nature and limited pre-existing
metadata [MOvNF20, MO21]. The richness of embedded layers in
AV materials, in particular, often cannot be captured verbally and is
thus missing from traditional metadata schemas. Recent advances
in computational processing, however, have opened new pathways
to engage with these materials at scale [Her, OMZ∗24], unlocking
the varied semantic layers of AV materials. Focusing on the spoken
content in particular, scholars have initiated ‘distant listening’ ap-
proaches [Cle16] while broadcasting companies have adopted tran-
scription technologies in their databases [Baz23].

Automatic speech recognition, Named Entity Recognition
(NER), and large language models (LLMs) allow for extracting
content-level and descriptive metadata that can be used to enrich,
structure, and classify vast AV corpora. As several scholars have
noted, analysing the actual material of AV archives through com-
putational means allows us to move beyond traditional logics of
provenance and original order, focusing instead on what actually

is in the records rather than how they were originally filed or de-
scribed [CBJN21, KMH21]. This shift is particularly relevant for
archives that were not initially intended for long-term public ac-
cess or research, such as the archive of the broadcasting company
considered in this paper.

2.2. Embodied Access and Immersive Interfaces

Alongside computational restructuring, cultural institutions are in-
creasingly exploring embodied and immersive modalities for en-
gaging with digitised heritage. As [KMH21] observes, digitisation
enables archives to move beyond static systems of storage and re-
trieval and into the ‘social sphere of immersed experience’ (p. 6).
This transformation resonates with the ‘immersive turn’ in the mu-
seum sector [Kid18, SS23], where spatial presence, gesture-based
interaction, and multisensory feedback are mobilised to create
more open-ended, exploratory and participatory forms of access.
This shift in museological practices emphasises how visitors en-
gage with immersive installations through their bodies and motion
habits, resulting in evolving epistemological paradigms [Cal23].

This rethinking of archival engagement finds particular traction
in experimental museology, which foregrounds the visitor’s role as
an agent of interaction within cultural systems [Ken15, KMH21].
Immersive environments are not simply containers for content, but
are themselves modes of framing and structuring visitors’ engage-
ment with data, because ‘memories are not inherent in the archival
stock, but are created in the context of reception, through processes
of remediation and recontextualisation’ [Bru17, p.98]. Especially
in contexts where linear or search-based methods are insufficient to
support discovery, such as with AV material due to their semantic
and multimodal complexity, developing new modes of access for
diverse and non-expert audiences is of prime importance [F∗12].

The installation Swiss Echoes discussed in this paper builds on
this lineage, offering an embodied mode of interaction with a se-
mantically structured AV dataset that positions movement, orien-
tation, and auditory proximity as primary means of accessing the
archive. By enabling visitors to navigate a 3D topographical map of
Switzerland, hear geolocated sound excerpts, and select video clips
organised by thematic categories, the system transforms the AV
archive into an explorable landscape. Through their interactions,
visitors shape their own journey through the audiovisual collection
in an immersive and embodied way. They access the archive in a
spatial manner that supports a more intuitive mode of navigation
than merely accessing specific videos through a traditional search-
based interface.

3. Computational augmentation and mapping of the collection

The installation presented in this paper is grounded in the Radio
Télévision Suisse (RTS) archive, a large-scale audiovisual collec-
tion comprising 200’000 hours of French-language footage. While
this collection is accompanied by existing metadata, it is often in-
consistent and primarily deals with distribution-related descriptors.
There are also semantic descriptors, including locations, but they
are at the level of full videos that can extend for several minutes
to over an hour, making them unsuitable for interactive or immer-
sive presentation without further segmentation. These descriptors
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are also dependent on evolving curatorial practices at RTS over the
years, without assurance that the entire archive is treated equally.
Therefore, we decided to develop a computational pipeline to au-
tomatically extract all named locations specifically mentioned in
the audio script [ABRK24], of which we present the final iteration
here. This pipeline builds on a custom back-end infrastructure we
have developed at the laboratory to ingest and process large AV
archives [RABK25].

Spoken language is inherently rich in information (naming
places, events, individuals, and themes), but it is difficult to ac-
cess and analyse at scale without computational tools. To address
this gap, we developed a processing pipeline that focuses specifi-
cally on operationalising the speech embedded within audiovisual
material. This transformation aligns with what [MSC] defines as
datafication: rendering phenomena into a quantified format so they
can be tabulated, analysed, and recombined. [EV21] further char-
acterises data as potential information in digital form, meaningful
only once processed by machines, a concept that aptly describes the
status of spoken language in large archives: named locations are at
once easily accessible, it suffices to listen to the video, and invisi-
ble at scale, considering the hundreds of thousands of hours in this
collection.

The pipeline described here transforms the archive into what
[KMH21] defines as a ‘computational archive’. This transforma-
tion brings about three fundamental shifts in the way archives are
conceived and engaged with (p. 6). First, the archive transitions
from being a static repository optimised for search and retrieval
to becoming a dynamic, social environment for immersive expe-
rience. Second, the role of the archivist expands beyond technical
stewardship to include active cultural mediation, fostered through
collaboration across disciplines such as museology, interaction de-
sign, and computer science. Third, the digitally processed features
of the archive, its spoken content in this case, take on new expres-
sive forms through spatial, temporal, sensory, and aesthetic struc-
tures that enable alternative pathways for access and interaction.
This transformation is particularly important for AV collections due
to the complex nature of their different semantic layers that are usu-
ally not captured by traditional metadata [MOvNF20].

The transformation begins with automated speech-to-text tran-
scription using the WhisperX model [RKX∗22, BHHZ23], making
the spoken content machine-readable. To enable finer-grained in-
teraction, speaker diarization segments the original recordings into
shorter clips based on speaker changes. On these transcribed seg-
ments, Named Entity Recognition (NER) is applied using spaCy to
extract place names [HMLB20]. Each identified location is then ge-
olocated by querying Wikidata for its latitude and longitude. This
enables the content to be spatially restructured: instead of navigat-
ing the archive by categories or dates, visitors can explore it as a
dynamic map, organised by the places referenced in the speech.
Note that this first segment of the pipeline is part of a previously
published work.

While the full archive comprises over 200,000 hours of mate-
rial, a first sample of 18.6k hours was processed with the above
pipeline for computational costs and processing times. This sample
yielded 10k locations, of which 541 were identified in Switzerland.
The final subset the installation currently operates on consists of

260 hours of footage, corresponding to 26k clips that had named
locations out of a set of 541 identified places in Switzerland. Even
though this represents only a tiny fraction of the whole archive, it
is still a large enough amount of content for the kind of interactive
installation we are aiming for.

To illustrate the result of the geolocation process, Figure 1 shows
a two-dimensional map of Switzerland annotated with the extracted
locations from the sample dataset. The size of each point reflects
the number of clips associated with that location, highlighting the
clearly skewed coverage towards bigger cities such as Geneva or
Lausanne, even though many small villages do still appear on the
map.

Finally, an additional layer of computational augmentation has
been implemented to visually structure content within a specific
location. This was particularly necessary to aid navigation in the
larger cities, where visitors would otherwise have been confronted
with thousands of videos without any navigational structure.

To this end, we employed a large language model (LLM) to
further process the previously generated speech-to-text transcripts
and assign them to broad thematic categories (such as "politics"
or "culture"), leveraging the computational infrastructure built for
another project at the laboratory. Rather than enforcing exhaus-
tive taxonomies of the AV material, the goal of this additional se-
mantic layer is to enable thematic browsing within a location with
a lightweight visual structuring into cylindrical thematic rings of
content, as it will be explained in the next section.

In summary, the computational pipeline described here semanti-
cally enriches the audiovisual material, fragmenting the full videos
into more digestible clips, precisely geolocating them on a map of
Switzerland and assigning them to broad thematic categories. This
wealth of ‘potential information’ [EV21, p.3] in the spoken layer
of the AV archive unlocked through computational means serves
as the basis for the spatial and semantic exploration of the collec-
tion in the immersive installation Swiss Echoes, as described in the
following section.

4. Swiss Echoes - Description of the interactive installation

4.1. Technical description

The immersive installation is hosted in the Panorama+, a large-
scale, 360-degree stereoscopic projection environment based on the
AVIE system [MSK∗07]. This immersive platform places embod-
iment at the core of the interaction, allowing visitors to physically
situate themselves within a spatialised digital archive. By engaging
both egocentric (visitor-centred) and allocentric (object-centred)
perspectives [Ken15], the Panorama+ facilitates embodied engage-
ment, enabling visitors to orient themselves both within and in re-
lation to the entities they encounter in the virtual world. Unlike
today’s common museological installations that fully immerse vis-
itors in a virtual world via head-mounted displays, the installation
aligns with Dourish’s model of embodied interaction, which seeks
to augment lived experience rather than replace it [Dou01, CR21].
Here, in particular, visitors explore the collection as a group, there-
fore augmenting the social nature of a museum visit [FD16], in-
stead of being completely cut off in a ‘dislocated place’ [SF19].
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Figure 1: Geolocated distribution of video clips across Switzerland, based on named locations extracted from the transcribed audio content.
The visualisation reveals a concentration of references in the French-speaking regions and major urban centres, reflecting the institutional
provenance of the dataset.

Technically, the Panorama+ comprises five 4K projectors ar-
ranged in a 360-degree configuration, as shown in Figure 2. Each
projector renders a stereoscopic pair of images, one for each eye,
yielding ten simultaneous video outputs. These are powered by a
cluster of five high-performance computers, each equipped with
two GPUs synchronised via QuadroSync. The resulting display sur-
face measures 2160 pixels in height and approximately 16,000 pix-
els in width, accounting for the overlaps in the blend zones between
projections. Visitors wear active 3D glasses to perceive the stereo-
scopic depth that characterises the immersive visual experience.
Finally, the Panorama+ is complemented by a custom 32-speaker
audio array allowing full spatialisation of sounds around the 360-
degree display, greatly contributing to the sensory and immersive
experience [BS07].

The application Swiss Echoes was developed using Unreal En-
gine 5, with the nDisplay system employed to distribute render-
ing across the Panorama+ computing cluster. One node acts as the
coordinator, orchestrating the synchronisation of the ten rendering
instances, two per projector, to generate a unified virtual environ-
ment. The choice of Unreal Engine and nDisplay was driven by the
need for high-fidelity rendering across a large-scale, stereoscopic
display, while maintaining precise frame synchronisation across
multiple projectors. Achieving a coherent 360-degree visual envi-
ronment is essential for sustaining the illusion of continuous space
and supporting embodied forms of navigation. To complement this
environment, interaction is mediated through an HTC Vive con-
troller, which enables intuitive, gesture-based input.

Figure 2: Schematic of the Panorama+, a 360-degree stereoscopic
environment enabling embodied exploration of digital archives
through egocentric and allocentric perspectives.

4.2. Global Layout: Geolocated Content

The organisation of content within the installation follows a two-
level spatial-semantic mapping, rooted in the computational struc-
turing described in Section 3. At the global level, each video clip is
geolocated according to place names referenced in its transcribed
speech. These locations are visualised on a 3D topographical model
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of Switzerland, built based on topographical data from Swisstopo,
Switzerland’s national mapping agency [?], and labelled by name.
At each location, the corresponding clips, represented by flying
cubes with slightly rounded corners that loosely resemble CRT tele-
visions, are arranged into rising columns that visually indicate from
a distance where archival content is located.

Visitors fly over this map using the HTC Vive controller. By
pointing in a direction and holding the rear trigger, they glide for-
ward, navigating the landscape at a controllable speed, in an ele-
vated position. This design fosters a direct, embodied relationship
between the visitor’s gestures and the system’s responses, align-
ing physical pointing with spatial orientation in the virtual envi-
ronment. As they fly near a location, they begin to hear spatialized
audio excerpts drawn from clips associated with that place, thus
hearing the mentioned place name. These sound cues, serving as
previews to the geolocated AV content, are positioned directionally
around the 360-degree space thanks to the 32-speaker array, en-
couraging embodied turning, listening, and orienting toward points
of interest.

Therefore, as visitors are navigating the 3D virtual world, they
are provided with both visual and aural cues. On the one hand,
the location names at ground level and the Swiss topography vi-
sually guide them on the 3D map, while the rising spires of floating
video cubes intuitively indicate where archival content is located.
On the other hand, the directional sound excerpts support serendip-
itous discoveries, prompting visitors to turn towards a location they
are passing by as they get curious about what they just heard.

When a visitor selects a location by pointing and pressing the
front button of the HTC Vive Controller, the system automatically
flies to the selected location and transitions to a local exploration
mode, presenting a cylindrical wall of CRT televisions filled with
video thumbnails (Figure 4). This marks the second level of the
spatial-semantic structure.

4.3. Local Layout: Thematic Cylinders

Each selected location is visualised as a cylindrical wall of CRT
televisions, where each horizontal ring of screens corresponds to
one of the thematic categories previously assigned via LLM clas-
sification. The clips are arranged radially around the visitor, and
a single clip may appear in multiple rings if it belongs to more
than one category. Because the number of clips per location varies
widely (from a few in small villages to thousands in cities like
Geneva or Zurich), the wall of televisions is populated modularly:
clips are duplicated to meet a minimum threshold or randomly sam-
pled when too many are available.

This cylindrical structure supports embodied, spatial browsing:
visitors physically turn to face different directions and look upward
or downward to explore thematic layers. The form makes the den-
sity and diversity of clips at each location visually legible, while
also encouraging discovery through bodily movement rather than
linear scanning. The thematic rings do not serve as strong interpre-
tative tools (in fact, the label indicating the category is deliberately
designed in a non-prominent way) but are more intended to lightly
guide navigation.

Visitors engage with the cylindrical wall of video thumbnails us-
ing the HTC Vive controller, which functions as an aural torch.
By pointing at a specific screen, they dynamically reveal the cor-
responding audio, allowing for preliminary auditory inspection of
clips before committing to playback. This mode of interaction en-
ables visitors to listen directionally as they explore the spatial ar-
rangement of content, aligning auditory focus with gestural orien-
tation.

When a visitor decides to engage more deeply with a clip, they
press the main front button on the controller to activate video play-
back. Up to ten videos can be played simultaneously, with only
the clip currently under inspection emitting sound. This constraint
is governed by real-time performance requirements, ensuring a re-
sponsive and coherent audiovisual experience. The design thus en-
courages embodied and selective engagement, supporting an ex-
ploratory rhythm of scanning, listening, and curating one’s own
audiovisual trajectory through the space.

The two-level spatial-semantic structure and layered sound inter-
action invite visitors to build their own exploratory pathways, dy-
namically weaving together fragments of the AV archive through
sight and sound. This design avoids imposing a linear view of the
collection. Instead, it offers a situated orientation within a complex
and semantically rich dataset, with an interface that invites visitors
to discover relationships between place and theme, between indi-
vidual clips and broader cultural contexts. Each location becomes
not only a geographic anchor but also a semantic container, within
which the visitor can browse across layers of meaning.

5. Design rationale and discussion

5.1. Epistemological Shift: Navigating a Collection of
Locations

One of the most consequential outcomes of the computational
pipeline described in Section 3 is the epistemological shift it in-
troduces in how visitors engage with the RTS audiovisual archive.
Rather than beginning with predefined metadata categories such as
genre, date, or broadcast title, visitors are instead presented with
a geospatial interface in which named locations, extracted from
the spoken content itself, serve as the primary entry points into the
archive.

This shift effectively transforms the archive into a collection of
places, through which visitors access its contents. The places them-
selves do not originate from curatorial metadata but are instead
surfaced by the archive’s own language: extracted from within the
transcribed speech of the audiovisual recordings. In doing so, the
pipeline foregrounds the spatial logic already embedded in the ma-
terial and reorganises the archive to make this logic visible and nav-
igable. Audiovisual collections are indeed particularly rich repos-
itories of ‘the culture that people practise as part of their daily
lives’ [Kur04]. This dimension of intangible cultural heritage is of-
ten deeply embedded in place, reflecting everyday life, local festiv-
ities, and regionally specific forms of expression.

Crucially, this spatialization does not just support interaction:
it already constructs knowledge. It acts as what digital humanist
scholar Johanna Drucker has termed a ‘diagrammatic interface’
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Figure 3: Visitors engaging with Swiss Echoes in the Panorama+ system. The large-scale 360-degree stereoscopic projection enables shared
immersive exploration of a geolocated audiovisual archive, with content dynamically arranged over a 3D topographical map.

Figure 4: Inside a selected location, visitors encounter a cylindrical wall of video thumbnails arranged by semantic category. Using the
controller, visitors can activate clips and selectively reveal sound, curating their own audiovisual experience.

[Dru22]. Simply looking at the 2D plot of geolocated clips above
(Figure 1) reveals a clear pattern in the distribution: references clus-
ter in the French-speaking regions of Switzerland, and especially
around major urban centres such as Geneva and Lausanne. This
outcome reflects the original institutional provenance of the ma-
terial, which comes from the French-language division of the na-
tional broadcaster. In this way, the spatial structuring does not just

visualise the archive but also reveals its linguistic and institutional
biases, and does so through a computational logic rather than an
interpretive overlay. This is then reflected in the immersive experi-
ence with the rising columns of video cubes placed at each location
that vividly mark the bigger cities such as Lausanne or Geneva.

Each location on the 3D map thus acts as a semantic anchor, a
portal that grants access to the audiovisual material associated with
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it. The visitor is not initially browsing a catalogue of videos but
instead encountering a cartographic visualisation of speech refer-
ences, letting the density and geography of language lead them into
the content. The memory of place becomes the structure through
which the memory of audiovisual material is accessed.

This dynamic was clearly evident during tours organised at the
laboratory to showcase the installation in its development phase.
Among Swiss audiences in particular, it was common to observe
visitors intentionally navigating toward familiar locations, using
both the realistic topography of the 3D map and the labels identify-
ing named places to orient themselves. These behaviours illustrate
how spatial familiarity and place-based memory can shape visi-
tors’ exploratory trajectory through a computationally augmented
archive and contribute to fostering an engaging experience.

These informal observations are further supported by results
from a post-experience user study. The User Engagement Scale
(UES) [OCH18] showed an overall engagement score of 3.87 ±
0.13, with scores on the four sub-scales larger than 4 except for
Focused Attention (3.33±0.17), potentially due to the presence of
multiple visitors in the immersive space. Furthermore, respondents
rated their familiarity with Swiss life and culture on a scale from
1 to 5 (Swiss Culture hereafter). While no statistically significant
correlations emerged, likely due to the small sample size (N = 23)
and the overall high Swiss Culture score (3.91± 0.19, with only 6
respondents scoring 3 or less), some meaningful trends were ob-
served. Notably, Swiss cultural familiarity showed a positive corre-
lation with both the Reward subscale of the UES (ρ = 0.18,α =
0.417) and the custom social engagement scale (ρ = 0.25,α =
0.248), both computed using Spearman’s rank correlation. These
trends suggest that visitors with stronger local cultural knowledge
were more likely to find the experience rewarding and socially en-
gaging, particularly when encountering familiar places within the
archive.

This interpretation is echoed in the open-ended responses from
several participants (that we have translated from French), which
vividly reflect how place recognition fostered affective resonance
and a sense of personal connection. One participant (Age 21) de-
scribed it as “really interesting to be able to visit one’s own village
through history”, while another (Age 23) noted that the installation
“makes us want to discover the corners of our own country.” Sev-
eral participants emphasised the emotional impact of encountering
familiar places: “Seeing all these archives of places where I grew
up. . . I felt a kind of nostalgia in that regard” (Age 21). Another
remarked, “It’s great! Since we all come from different places,
it makes you want to go see your place of origin” (Age 20). Fi-
nally, one participant explicitly reflected on the system’s conceptual
premise, describing it as “interesting to see an archive organised
not diachronically, but geographically” (Age 28). Together, these
responses reinforce the idea that spatial familiarity does not simply
facilitate orientation but actively shapes the visitor’s cognitive and
emotional trajectory through the archive.

Furthermore, this transformation exemplifies a broader episte-
mological shift introduced by computational approaches to heritage
access. By surfacing machine-extracted patterns, geolocated refer-
ences in this case, archival material is no longer navigated through
curatorial hierarchies or linear taxonomies, but through latent re-

lational structures inherent to the recordings themselves. In Swiss
Echoes, the result is a form of situated access, in which knowledge
is assembled spatially and incrementally, through movement and
proximity.

This spatial reconfiguration does not replace the underlying
archival structure but instead introduces an additional mode of dis-
covery, one that aligns with exploratory behaviours rather than tar-
geted search, particularly well-suited to diverse, non-expert audi-
ences [LBLM13]. While some visitors were observed to markedly
draw on their knowledge of Swiss geography and personal connec-
tions to the land to orient themselves within the virtual landscape,
others were guided by the visible columns of AV content. One re-
spondent (Age 21) indicated that "it was quite moving for [them]
to see all these archives of places where [they] grew up. [They] felt
a kind of nostalgia in that regard", while another (Age 22) reported
that it was "a great way to learn more about Swiss culture." Fur-
thermore, the audio excerpts visitors would hear as they passed by
a location often sparked curiosity. In this configuration, the archive
is no longer encountered as a static repository of videos, but as a
landscape of spoken memory, an environment through which vis-
itors move, listen, and create their own interpretations as the AV
material resonates with their personal cultures. The result is an em-
bodied journey across a collection of places that now serve as in-
terfaces to historical experience.

5.2. Embodied and spatial navigation of the AV archive

Building on the spatial reorganisation of the archive, the installa-
tion is designed to support a mode of access grounded in embodied
movement and spatial orientation. Instead of retrieving items via
text-based search or hierarchical lists, visitors physically navigate
the archive by flying over a landscape of geolocated voices and
turning their bodies to engage with layers of audiovisual content
thanks to their kinaesthetic sense [GJGR18] (Figure 3).

This ‘kinaesthetic perception’ [KI22] of the virtual landscape is
further reinforced by the pointing gestures visitors perform with the
HTC Vive Controller. Indeed, the wand-like device allows visitors
to navigate the virtual landscape by simply pointing in any direc-
tion and pressing the rear trigger. Therefore, the interaction draws
on bodily orientation and spatial perception to support an intuitive
and continuous form of movement. The pointing gesture reinforces
visitors’ sense of agency and proprioception, the sense of bodily
posture and orientation, within the system. Following Dourish’s
conception of embodied interaction augmenting lived experience
rather than replacing it [Dou01, CR21], visitors’ bodily presence
becomes an active locus of engagement.

The design of this embodied navigation encourages a fluid, en-
gaging and playful mode of exploration, as confirmed by multi-
ple responses to the open-ended question in the survey. Moving
through the virtual environment was described with words like
"fun", "interesting", "playful" and "stimulating". One participant
(Age 23) described it as “a very enriching immersive experience
for discovering the archive in a playful and interactive way, which
makes you want to explore your part of the country,” while another
(Age 21) shared that “the playful side made [them] want to fully
dive into the experience.” Visitors are not guided by specific ob-
jectives or pathways. Instead, they move at their own pace, guided
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by rising columns of video content and spatialized audio cues that
grow louder as they approach a cluster of clips. These directional
sounds function as auditory markers and previews of the AV con-
tent, inviting visitors to turn, approach, and investigate, much like
following a voice in a physical environment.

Upon selecting a location, the visitor enters a cylindrical wall of
screens, a spatial container displaying all clips associated with that
place (Figure 4). These are arranged in horizontal rings, each cor-
responding to a thematic category derived from prior classification.
Visitors can activate up to ten videos by clicking on screens. How-
ever, audio is not played automatically: sound is revealed dynam-
ically by pointing at a screen, turning the controller into an aural
torch. As in the global navigation on the map, the interaction with
the HTC Vive Controller draws on visitors’ proprioception and ki-
naesthetic perception: visitors direct their attention by physically
aligning their gestures with the content they wish to hear. This nav-
igation model aligns with core principles of embodied cognition,
in which perception and action are deeply interwoven [VTR92].
Visitors don’t merely access the archive: they move through it and
inhabit it, listen directionally, and physically curate their own au-
diovisual journey as they explore the panoramic wall of televisions
by turning around.

The user study further supports the behaviours observed dur-
ing tours organised at the laboratory. As shown in Figure 5,
the installation received moderately high scores on the Spatial
Presence Experience Scale, measuring the sense of ‘being there’
[HWS∗16,SW97,SBB∗22]. In particular, visitors seem to ‘perceive
possible actions within the media environment rather than their real
environment [HWS∗16, p.8] (mean score of 3.54 ± 0.19 on the
Possible Actions subscale). Additionally, when asked whether “ex-
ploring the archive in this manner felt like a journey,” participants
strongly agreed (4.17± 0.23), affirming the installation’s capacity
to support self-directed and dynamic exploration.

Figure 5: Boxplots of visitor agreement on the Spatial Presence Ex-
perience Scales (Likert scale 1-5). Responses indicate moderately
high self-location and slightly better perceived action possibilities.

Overall, the affordances of both the Panorama+ and the HTC
Vice Controller enable an exploratory and situated mode of archival
access that directly draws on visitors’ bodily presence in the im-
mersive space of the installation. The goal is not to retrieve prede-
fined content but to cultivate a dynamic relationship with the AV

material through bodily engagement and spatial discovery. In line
with Gumbrecht’s notion of a ‘culture of presence’ [Gum04] and
the ‘immersive turn’ of the museum [Kid18,SS23], the installation
asks visitors to step into the archive and directly engage with the
collective memory embedded in it, engaging with the spoken con-
tent in a sensory and spatial manner. This contrasts with traditional
archival interfaces, where visitors typically interpret content from
a distance, mediated and already interpreted through lists or meta-
data, rather than experiencing it physically and perceptually.

5.3. Single-User, Multi-Spectator Dynamics

Although the installation is designed for one visitor to actively in-
teract with it at a time, it is rarely experienced in isolation. De-
signed for a public and situated space, the Panorama+ accommo-
dates multiple viewers who witness the experience together. During
the user study, for instance, visitors engaged in groups of between
7 and 15 persons. In this configuration, adopting the terminology
proposed in [Ree11], one visitor holds the HTC Vive controller
and assumes the role of an active participant, while others become
spectators, observing the interaction from a ‘third-person perspec-
tive’ [MM18]. This distinction is not rigidly enforced throughout
the experience: visitors effortlessly shift between roles by handing
each other the controller.

This asymmetry makes the social dimension of the experience
evident. The participant is not only navigating the archive for them-
selves, but also performing the act of exploring it for others, choos-
ing flight paths, selecting locations, activating clips, and revealing
sound. In doing so, they act as ‘both cameraperson and editor’, in
the words of media artist Jeffrey Shaw [Sha03, p.23]. This is rein-
forced by the controller that requires performative gestures clearly
visible to other spectators to perform manipulations of the virtual
space. Therefore, when the participant turns and points in another
direction, they prompt other visitors to also turn around, directing
them.

Spectators, in turn, may suggest directions, ask questions, or
point out content they see on the screen, influencing the partici-
pant’s path through the archive. In this way, the installation sup-
ports a collaborative mode of interaction, in which agency is not
confined to the controller-holder alone. The act of exploration be-
comes a socially negotiated experience, blending individual control
with group curiosity. During the tours organised at the laboratory,
it was indeed common to observe spectators instructing the partic-
ipant where to go next.

This social aspect is also supported by the results of the user
study. As shown in Figure 6, most respondents perceived they were
exploring the archive with other visitors, that they were aware of
their presence while interacting and that this presence of other vis-
itors influenced them. These results suggest a strong sense of co-
presence and social awareness. Visitors, as they assume the role
of the participant, enact what [DH08] described as ‘performed per-
ception’: they are aware that their gestures of attention and curiosity
become visible, interpretable, and shared amongst all visitors. With
a mean aggregated score of 4.28± 0.14, this custom social scale
seems to indicate that the installation successfully foregrounds ex-
ploration of the AV collection as a shared and social act.
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Figure 6: Boxplots of visitor agreement on social presence items.
Responses indicate awareness of and influence from other visitors
during the experience.

This model blurs the boundary between interaction and exhibi-
tion, positioning the participant simultaneously as ‘operator of the
system’, ‘performer for other people present’ and ‘spectator of the
action in [their] immediate surroundings’ [DH08, p.31]. The act
of navigating the audiovisual archive becomes a mediated inter-
face for collective engagement, where perception is externalised
and shared. During the tours, visitors were seen naturally forming
groups around the active participant, fostering a kind of collective
interaction even though there was a single controller. Unlike soli-
tary digital interfaces, which often render exploration invisible, this
installation turns the process of accessing memory into something
publicly legible, a trajectory of gaze, gesture, and sound that un-
folds across a shared spatial canvas.

Thanks to the shared immersive space and the performative con-
troller employed, the interaction and who performs it become part
of the experience, expanding beyond the visual and aural inputs of
the system and thus underscoring the relational and affective nature
of heritage interaction in public and situated settings.

6. Conclusion

Swiss Echoes shows how combining a computational pipeline to
unlock the spoken content of audiovisual material with immersive
and interactive technologies fosters an intuitive and engaging mode
of access to discover a broadcasting national archive.

Through the presentation of the installation concept and with
support from key insights derived from a user study, three main
themes are addressed. First, the computational augmentation of the
Radio Télévision Suisse audiovisual archive with the mentioned lo-
cations in the spoken content is framed as a shift to a collection of
places, drawing on visitors’ personal connections to the local land-
scape to foster a recontextualised collective memory.

Second, the affordances of the Panorama+ and the HTC Vive
Controller entail embodied and spatial access to the archive, dy-
namically revealed as visitors fly over the 3D map of Switzerland.

Once arrived to a specific location, visitors’ bodily presences are
leveraged as well to selectively unveil video sounds and select in-
dividual clips.

Third, the presence of multiple visitors at the same time in the
immersive space and the strong performative aspect of pointing at
the screen to navigate and select content turn the active participant
into a performer in front of spectators and into a director of the
shared experience of discovering the AV archive in this manner.
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