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ABSTRACT

In a time shaped by technological developments
dissolving the boundaries between the real and
the virtual world, we are challenged to newly
define the potentials of virtual and mixed reality
in the field of landscape architecture. Critical
analyses of the primary application areas of these
technologies show that the current focus mostly
lies on the optimization of 3D visualization and
navigation in virtual space. Within professional
practice, mixed reality tools are increasingly being
used to test and communicate design decisions,
for marketing purposes, and more often, within
the smart building industry as well.

Thus far, the incorporation of immersive
environments in landscape architecture is
lacking research on human-centered data
interaction and the perception of space. At
Aalto University, Finland, the team of Pia
Fricker, Professor of Practice for Computational
Methodologies in Landscape Architecture and
Urbanism, researches new immersive co-design
methodologies to introduce new meaningful
trajectories for participatory processes. Mixed
reality applications are thus extended beyond
common and conventional uses to help create
multidisciplinary immersive interactive spaces
using data informed processes. The research and
teaching results showcased in the article address
international discourse on the larger theme of
“Digital Humanism — Big Data and Human-
Centered Design.”
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Uunisaari in Helsinki,
Finland. VR technology
has been applied in
order to research

into novel aspects of
immersive co-design
applications in relation
to spatial conditions.
Focus has been set

on the investigation of
temporal, interactive,
visual and audio
aspects.
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2. This project concentrates
on the potential of human
interaction in VR in
relation to the iterative
design process. As
landscape is a dynamic
system that changes
through seasons and over
time, the experience of a
landscape was researched
under the focus of
perception, atmosphere,
and dynamic changes
of views. In addition,
the project used VR to
understand the impact and
potential of an interactive
design element. Questions
addressed included
"how can the immersive
simulated environment
be experienced to support
the design process?”
and "which workflows
are needed in order to
create the right level
of abstraction, so that
the focus will be on the
overall design, rather than
modeling aspects?” This
project is conducted by
Maija Joensuu and Laura
Lehtovuori.

2-1. Scheme of interactive

spatial system

Overview of possible

generated landscape

views

2-2.

2-3. Co-design phase: iteration

of design adjustment
according to user and
designer feedback.
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The local wind
conditions and the
interaction with design
elements are difficult
to communicate within
a traditional design
process. Through
animated elements,
programmed and
modeled in Unity and
Cinema 4D, the project
gave shape to changing
weather conditions.
The designed new
path system is
enriched through
“windpipes,” which
visually demonstrate
the wind speed through
the brightness and
iteration of the light
according to the people
walking by. Within the
VR environment, the
different atmospheric
conditions were tested
and adjusted according
to the feedback of the
test user. This project
is conducted by Elina
Renkonen and Salla
Salovaara.
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. Scheme of interactive

light concept. Through
integrated sensors, the
light is reacting to the
movement and height of
the person passing by.

. Overview of different

light settings of the
installation at the most
scenic point of the
island, with open view
to the Baltic Sea. The
lights are changing
their behavior according
to the weather situation.

1 Reflection on the Past @

The integration of site specific, accurate, and relevant records or

data sets in landscape architecture has a long tradition. It led to

the establishment of the Geographic Information System (GIS) in
1963, which was raised to the next level by Ian L. McHarg in his
book Design with Nature. Fostered by continually more complex
environmental challenges, landscape architecture is often put on the
same level as the term “ecosystem services.” As a result, data from the
area of “blue and green infrastructure” tends to have more influence
in the planning process than data relative to the character and
inherent characteristics of a site and its future user groups.

When one examines the central message of Design with Nature
today almost 50 years after its publication, it is remarkable to note
that despite all technological advancements and recordings of endless
data sets, we have not been able to design together with the immense
power and flow of the landscape!"’. As concluded by Richard Weller,
Frederick Steiner, and Billy Fleming: “McHarg meant that the way
we occupy and modify the earth is best when it is planned and
designed with careful regard to both the ecology and the character of

the landscape.””
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Roger Tomlinson's
pioneering work to
initiate, plan, and
develop the Canada
Geographic Information
System (CGIS)

resulted in the first
computerized GIS in the
world in 1963.
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Perception through sound
BT AT A

The conceptual idea

of the project was to
analyze the experience
of an abstracted space
in the VR environment
through sound.

The sound sources
were captured in
Nanjing, China: all
were abstracted and
expressed in a spatial
construct. This new
spatial configuration
was then juxtaposed
onto the "prototype” of
a Finnish landscape to

create a new composite.

The project aimed
at researching basic
orientation and
navigation behaviors
influenced by design
decisions relative to

s
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Abstraction of sound into visual representation
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sound and landscape.
Within the experiment,
the connection between
sound and their
sources, as well as the
scale and relations of
space were blurred to
enhance the effect in
VR. The project pushed
the boundaries between
the visual and the
audio, translating audio
experience into a visual
articulation in order

to represent different
experiences related to
place and sound. This
project is conducted by
Jenna Ahonen and Ayda
Grisiute.

Storytelling through sound
BEEERE

Retail advertisements

University radio

Metro announcements

9

Arrangement into an abstract landscape
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Public radio streaming

2 Let Us Experience Data

Within the international discourse on the theme of Big Data,
the introduced projects are part of an ongoing research into
visionary application fields of human interaction with large-scale
environmental data flow in the realm of Virtual Reality (VR)
and Mixed Reality (MR)". Special focus is set on the research of
temporal, interactive, visual, and audio elements.

While urban areas play a key role in attaining sustainable
development, planning and design is struggling with insufficient
methods to deal with the increasingly complex emerging challenges
to landscape and cities. Artificial Intelligence (Al) in connection with
immersive tools such as VR and Augmented Reality (AR) are rapidly
emerging as a part of our daily lives. The MR technology offers an
unprecedented opportunity to understand, design, and manage our
surroundings better. They possess great potential for illustrating
alternative visions of our environment and supporting discussions of
the implications between people of different disciplines, professions,
and backgrounds. Moreover, through the integration of MR, new
technologies are given new possibilities of dealing with abstract data
sets, not only to gain direct access to data visualization, but also
to be able to define a new level of co-design in the broad theme of

participative processes'”.
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This is closely connected to the central message of McHarg

and is placed in critical relation to current practice by Alan
Berger: “We must deploy design intelligence with powerful new
analytical tools to creatively recover pieces of regional landscape
systems left in the wake of short-term economic schema, political
indecision, ad hoc development, a negligent public, and flawed

environmental policy.”"”!

3 MR-Based Collaborative Design

Immersive technologies allow for an intuitive interaction of
people of various backgrounds; the interaction is comparable
with natural processes in real environments'®. VR and AR do
as well enable us to have more informed prototyping, allowing
iterations with little loss of time. Within the foreseeable future,
the usage of VR devices and different kinds of online real-time
apps will be part of our daily life.

Up until now, the developed participatory systems integrating
VR could not contribute real findings into the process and do not
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5. VR offers the
opportunity to discuss
the temporal (seasons,
day-night) element
of landscape design.
Through the integration
of parametric models
of vegetation within
Cinema 4D, the
special qualities of the
landscape design can
be experienced and
evaluated. This project
is conducted by Eeva-
Maija Ekman and Heidi
Seesto.
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transmit any hidden layers of a place or an immersive connection
to the history of the place. That is primarily due to the fact that
current methods for the integration of VR and AR for participative
processes previously placed their focus on immersive spatial
experience, especially on the detailed modeling of future scenarios.

Contrary to current trends, the overcoming of technical hurdles
of photorealistic visualization in VR, professor Pia Fricker focuses
on the development of co-design methods, which combine different
themes like Al robotics, VR, data-visualization together in one
platform. Already in 2016 within the framework of one of the
first research colloquiums on the subject, central guiding questions
were developed, which were used as a higher-level framework and
addressed in professor Fricker’s project as well.

Technologies are available where the innovative application
areas can coexist within large-scale planning and design activities.
However, the questions remain: how can the symbiosis of the themes
of big data, VR / AR, and robotics capture new possibilities for
the profession of Landscape Architecture and urban design? What
kinds of experiences do we create through the engagement of data

in virtual spaces? How can we achieve a new way of participatory

VOLUME 7/ISSUE 2/ APRIL 2019



@  Virtual Cinema Lab
(VCL) is the front-
end for content
facing VR research
at Aalto University. It

connects researchers,
educators, and industry

professionals. VCL's
research is focusing
on developing the
workflows for content
creation in emerging
media technologies
as well as developing

strategies to use these

tools to tell stories
and convey emotions
in order to promote
and accelerate their

implementation within

the industry.
@  The electroencepha-

logram (EEG) is a non-
invasive neuroimaging

technique that
measures brain
voltage fluctuations
at scalp electrodes.

These fluctuations are

generated by post-
synaptic potential
changes from a
large number of
simultaneously active
and similarly oriented
cortical cells.

@ The Galvanic Skin
Response (GSR), also
named Electrodermal

Activity (EDA) and Skin

Conductance (SC), is
the measure of the
continuous variations
in the electrical
characteristics of the
skin, i.e. for instance

the conductance caused

by the variation of the

human body sweating.
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or collaborative systems by integrating VR in order to understand
the complexity and potential of the future task, i.e. integrating
the challenges of climate change, national and international
societal challenges, etc.? How do these interrelated questions on
data sets offer new vantage points on the landscape architectural
ramification of climate change, extending and amplifying our
understanding of ideas such as resiliency, sustainability, and eco-
technology? "

One important part in this research constellation is the
interdisciplinary aspect. The collaboration with researchers out
of the area of film, being part of Aalto’s Virtual Cinema Lab®,
opens up to the experience in the area of storytelling and their
importance. Synes Elischka points out that cognitive neuroscience
reveals the power of storytelling by measuring that narrative
“films can exert considerable control over brain activity and eye
movements.”™ The integration of the field of aspects of the human
cognitive neuroscience system, such as perception, experience,
memory, and decision making for the development of meaningful
future-oriented methods for sustainable urban design and
landscape architecture are elements of the ongoing research. The
integration of research methods to analyze user experience data,
including data from bio-signals such as electroencephalography
(EEG)®, Galvanic Skin Response (GSR)®, opens up a new
dimension in application possibilities, as they have opened up a
new understanding of interaction with abstract data as a source to
re-imagine alternative futures'”.

Although machine learning techniques, like clustering and
classification, and the use of neural nets in deep learning have been
already employed in big data analysis, their potential for aiding
design and community decisions in landscape and urban planning
is still largely unexplored"’. Within the test cases explored in
the research, workflows make use of real-time data analysis to
test out design scenarios and make informed decisions based on
current real-world data acquired from satellites or gathered on the
field. Thus, this integration is facilitated through special VR / AR
environments made fit for the task'"".

4 Outlook

The resulting cutting-edge spatial reality aims to open up new
ways of simulation and integrating of participatory processes in
environmental design and urban development to give sustainable
answers to societal and environmental challenges and to shape
the future. The novelty in the research project lies in the direct
and effortless involvement of humans into the design process to
empower them to play an active role in the process and enhance

their future wellbeing. The next step will be the investigation of
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robotics and related technologies in physical augmentation, as
they play a key role in many disciplines which require complex
decision-making, for example digital fabrication techniques
which enable crafters to produce complex mechanical parts'?.
Complex decision-making involving sometimes hundreds of
parameters and key players is inherent in the landscape and
urban design field. In this context, robotics can provide a link
between the VR / AR environment and the physical world to
utilize interactive and intuitive spatial interfaces like augmented
urban and landscape models""*!. Changes done on these models
through human interaction or machine actuation can be fed
back into the digital environment through 3D scanners and
cameras and enable real-time integration in the design process.
Investigating and prototyping these kinds of augmented design
environments, which integrate relevant real-world data in the
design and decision-making process, would be the primary
research goal in the next stage. LAF
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