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VINDSKABER

NARRATIVE
Vindskaber was an inquiry into how 
the use of Virtual and Augmented 
Reality might impact on our 
perception and understanding of the 
landscape in the future. The project 
explored the wind as a lens through 
which to understand landscape, the 
relationship between people and 
nature and the immaterial cultural 
heritage of a geographic region. 

Using atmospheric and 
anthropological methods to 
understand the wind and its 
impacts, the project developed 
a virtual reality intervention 
that rendered the wind visible. 
Using drone and ground based 
photogrammetry, the project created 
an accurate 3D model of a section 
of the coastal landscape near Hvide 
Sande in Denmark. This was used 
as a foundation for a computational 
fluid dynamics simulation of the 
movement of air, to create a three-
dimensional matrix of wind velocity 
at every point in space with a 
resolution of a few centimetres.  This 
velocity field was used to drive a 
particle simulation that simulated the 
movement of millions of particles in 
the virtual wind, rendering visible the 
flow of air as it swirled and eddied 
around the surface of the dune 
landscape. 

A public outdoor installation was 
developed in which participants 
could wear a VR headset while 
walking around the same area of the 
dunes that was simulated. The 
experience of walking through the 

dunes while literally seeing the air 
moving around you was the basis of 
the project. 

The installation was developed in 
the dunes at Lyngvig Lighthouse 
for ‘Rethinking Tourism in a 
Coastal City - Design for New 
Engagements’, an Innovation 
Fund Denmark interdisciplinary 
investigation and collaboration 
with anthropologist Britta Timm-
Knudsen. It was commissioned by 
Aarhus University, Aarhus School 
of Architecture, Ringkøbing-Skjern 
Council, Naturkraft, VisitAarhus and 
Danish Coast-and Nature Tourism. 
Supported by The European 
Centre for Medium-Range Weather 
Forecasts (ECMWF) and Sheffield 
Hallam University.

Above: Physical installation in use at Hvide Sande

https://www.shu.ac.uk/art-design-media-research-centre
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Typical user interaction with the Vindskaber VR experience.
The user puts on the VR helmet and sees a virtual representation of the 
real landscape around them. They are able to explore the movement of 
air around the terrain by emitting particles into the air stream.

https://vimeo.com/519114225/ab49ed21f9
https://www.shu.ac.uk/art-design-media-research-centre
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Above: Video of a participant Above: Video of a participant Above: Video of a participant Above: Participant

Above: Participants being interviewed after the experience

https://vimeo.com/519064917/cfd83c0ab1
https://vimeo.com/519077825/081424d188
https://vimeo.com/519080789/2e0e939685
https://www.shu.ac.uk/art-design-media-research-centre
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Context

The research was developed 
for ‘Rethinking Tourism in a 
Coastal City - Design for New 
Engagements’, an Innovation 
Fund Denmark investigation 
commissioned by Aarhus University, 
Aarhus School of Architecture, 
Ringkøbing-Skjern Council, 
Naturkraft, VisitAarhus and Danish 
Coast-and Nature Tourism. 

The project responded to Britta 
Timm-Knudsen’s anthropological 
research into the wind as immaterial 
cultural heritage on the Danish west 
coast, and involved local wind users 
and experts from The Danish Nature 
Agency  Ministry of the Environment 
in Denmark, The Danish Nature 
Fund, Danish Ornithological 
Society, meteorologists, windmill 
engineers (VESTAS), sailors, 
wakeboard surfers, theatre 
performers, fishermen, tourism 
organisations, school children and 
tourists in developing the work. 

Wind simulation advice was 
provided by The European Centre 
for Medium-Range Weather 
Forecasts (ECMWF) and LiDAR 
equipment was provided by 
Sheffield Hallam University.

Above: Dunes on the Danish west coast

https://www.shu.ac.uk/art-design-media-research-centre
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In contrast, this project imagined 
what it would be like to walk through 
the coastal dunes of the Danish 
west coast, wearing glasses that, 
rather than presenting a cacophony 
of information, instead attempt 
to create an experience that 
grounds the wearer more intimately 
within their physical space. This 
Augmented Reality application 
would reify the physicality of the 
wind and its relationship to the 
landscape by making visible the flow 
of air as it swirls and eddies around 
the shapes of the dunes. This 
possible future experience of 
walking through the dunes while 
literally seeing the air around you is 
the basis of the project.

Research

The project is motivated by the 
hypothesis that in the near future 
the use of Augmented Reality 
will become as common as 
smartphones are today,  and that 
this will impact relations between 
people and landscape, and 
consequently on the practice of 
tourism. Augmented Reality glasses 
allow computer generated imagery 
and information to be overlayed on 
the physical world. When using this 
technology a person is continually 
walking through a sea of potential 
information, filtered and presented 
by their glasses. This will profoundly 
affect the ways that tourists view 
the world, creating a mode of 
engagement that is more reliant 
on quantified information and less 
experiential. Rather than engaging 
with the physical space around 
them, a user of Augmented Reality 
will be increasingly engaged with the 
information space embedded in the 
technology. Already the popularity of 
Pokemon Go - a very early 
Augmented Reality application - has 
shown how the relationship with the 
landscape can be profoundly 
altered, with players ignoring 
the qualities of their physical 
surroundings in the search for 
rarities in the virtual world. 

Above: Drone mapping the dunes

https://www.shu.ac.uk/art-design-media-research-centre
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A 3D model of the landscape 
was created using drone and 
ground based photogrammetry in 
combination with LiDAR scanning. 
This 3D mesh was used as the basis 
of a fluid dynamics simulation that 
calculated the way the wind 
interacted with the landscape at 
various wind speeds and directions. 
The velocity of the air in an area 
around the site of the installation 
was represented by a three 
dimensional vector field with a 
resolution of 1cm. The force of the 
wind was simulated by constraining 
the velocity of air at the edges of this 
field to the required wind speed and 
direction. The fluid simulation was 
calculated using SideFx Houdini 
Pyro solver software running on 
a cluster of cloud servers. The 
simulation was allowed to run for 
enough frames that the wind energy 
had propagated through the space 
of the simulation and had stabilised 
somewhat. The resulting vector field 
- representing the velocity of the air 
at a single frozen moment in time - 
was used to drive a particle 
simulation within the interactive 
Virtual Reality system.

Mapping The Landscape 
and Simulating the Wind

To explore these themes, a site-
specific art installation based 
on current (2018) virtual reality 
technology was developed for a 
particular location among the dunes 
of Hvide Sande (West Denmark).  
Achieving convincing Augmented 
Reality is still extremely difficult 
in outdoor environments; new 
glasses are only just now being 
released that can track adequately 
indoors; full outdoor tracking is 
even more difficult, especially in 
rural areas. Rather than attempt a 
full Augmented Reality experience, 
the project used a conventional 
Virtual Reality system and created 
an accurate three dimensional 
model of the physical  location 
of the installation, so that when 
participants put on the headset the 
view they saw exactly matched the 
terrain around them. 

Above: Streamline visualisation of wind field

Above: Cross section streamline visualisation of wind fieldAbove: 3D model of landscape

https://www.shu.ac.uk/art-design-media-research-centre
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The VR system was implemented 
using the Unreal game engine 
driving a Vive Pro VR headset. 
VR trackers were installed on a 
temporary structure situated within 
the volume of space that had been 
captured and the virtual space was 
aligned with the real space so that 
when a participant put the headset 
on the virtual view would match their 
previous view of the real world.

The experience was installed in 
the coastal dunes near Lyngvig 
Lighthouse, Hvide Sande on 
the west coast of Denmark, and 
was available to an audience of 
approximately 6000 between 
13/8/2018 - 24/8/2018.

Passers-by were invited to wear the 
headset, with minimal explanation or 
context beyond informing them that 
it was a different way to experience 
the wind and the landscape. 
Assistance was given to those who 
requested it, but most participants 
understood the affordances of 
the system within a few minutes 
and after a brief period of settling 
in would start to experiment and 
explore the virtual wind and its 
interaction with the dune landscape. 
After their experience, participants 
were interviewed about whether 
they felt their perception of the 
landscape had been altered in any 
way by the encounter.

VR Experience

Above: development of the VR system in the Unreal Engine editor

Above: Participants being interviewed after the experience

https://www.shu.ac.uk/art-design-media-research-centre
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Collaboration with Joshua Portway 
and anthropologist Britta Timm 
Knudsen, Aarhus University.

Commissioned by :
Aarhus University
Aarhus School of Architecture 
Ringkøbing-Skjern Council 
Naturkraft
VisitAarhus
Danish Coast-and Nature Tourism.

Supported by :
The European Centre for Medium-
Range Weather Forecasts 
(ECMWF) and Sheffield Hallam 
University

The public was invited to take part 
in the site specific participatory 
immersive experience in the coastal 
dunes by Lyngvig Lighthouse on the 
west coast of Denmark between the 
13th and 24th August, 2018

Exhibitions :
Vindskaber
Lyngvig Lighthouse, Denmark
13/8/2018 – 24/8/2018

Above: View of installation

https://www.shu.ac.uk/art-design-media-research-centre
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Et Innovationsprojekt: Turisme 
i Kystbyer - Nye Måder og Nye 
Møder

20/10/2017

Published by Ringkøbing-Skjern Municipal-
ity, Innovationsfonden, School of Architec-
ture in Aarhus, Naturens Rige and Aarhus 
University 

(in Danish) 

Project Evaluation for Innova-
tion Fond Denmark

Authored by anthropologist Britta 
Timm Knudsen, Aarhus University

(in Danish)

Oplev Vinden Ved Hjælp af Vir-
tual Reality-Briller ved Lyngvig 
Fyr

Søndervig

(in Danish)

Kunst der blafrer i vinden

Ringkøbing Skjern Daily Newspaper

(in Danish)

Virtual Reality viser vinden ved 
Lyngvig Fyr

Ringkjøbing-Skjern Municipaliity 

(in Danish)

Ægte vestenvind som ny tu-
ristattraktion?

Turisme.Nu

10/8/2018

(in Danish) 

https://extra.shu.ac.uk/refproject/Autogena_Lise/1_Vindskaber/DISSEMINATION/Innovation%20Fond%20Denmark%20projects.pdf
https://extra.shu.ac.uk/refproject/Autogena_Lise/1_Vindskaber/DISSEMINATION/Innovation%20Fond%20Denmark%20Evaluation.pdf
https://sondervig.dk/oplev-vinden-ved-hjaelp-af-virtual-reality-briller-ved-lyngvig-fyr/
https://extra.shu.ac.uk/refproject/Autogena_Lise/1_Vindskaber/DISSEMINATION/sondervig.pdf
https://dbrs.dk/artikel/kunst-der-blafrer-i-vinden
https://extra.shu.ac.uk/refproject/Autogena_Lise/1_Vindskaber/DISSEMINATION/dbrs.pdf
https://www.rksk.dk/nyheder/kommunen/august/afbraendingsforbud-ophaevet/virtual-reality-viser-vinden-ved-lyngvig-fyr
https://extra.shu.ac.uk/refproject/Autogena_Lise/1_Vindskaber/DISSEMINATION/ringkobing.pdf
https://turisme.nu/vestenvind-som-ny-turistattraktion/
https://extra.shu.ac.uk/refproject/Autogena_Lise/1_Vindskaber/DISSEMINATION/Turisme.Nu.pdf
https://www.shu.ac.uk/art-design-media-research-centre
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Contemporary Issues of Cultur-
al Tourism: Cultural Tourism to 
outskirt Regions, a Contradic-
tion in Terms?

Presented by Britta Timm Knudsen, 
Aarhus University
Séminaire de Recherche, Enjeux 
Contemporains du Tourisme Culturel 2017-
2018,
Sorbonne University, France
25/10/2018

Cultural tourism appears to be a fast-grow-
ing industry, within the current context 
of a significant increase in international 
departures. Many countries, regions and 
cities are jumping on the bandwagon in an 
attempt to boost their image and economic 
growth. Does the research conducted by 
both universities and professional bodies 
confirm this trend? Specifically, what are the 
factors that contribute to the development of 
new destinations (infrastructures, accessibil-
ity, positioning, image, hosting, promotion, 
participation by the inhabitants, etc.)?

https://extra.shu.ac.uk/refproject/Autogena_Lise/1_Vindskaber/DISSEMINATION/tourism-seimnar-program.pdf
https://www.pantheonsorbonne.fr/en/ufr/institut-de-recherche-et-detudes-superieures-du-tourisme-homepage/eirest/manifestations-scientifiques/research-seminar-contemporary-issues-of-cultural-tourism/
http://www.anthropoceneagents.nl/presentations
https://extra.shu.ac.uk/refproject/Autogena_Lise/1_Vindskaber/DISSEMINATION/2017-2018%20S%C3%A9minaire%20Tourisme%20culturel%20-%20Timm%20Knudsen.pdf
https://www.shu.ac.uk/art-design-media-research-centre
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