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New technologies for the landscape setting: immersive views
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Abstract

Visibility analyses are no more aimed at spot investigations, but have become
an instrument within the planning and authorization process of local authorities,
allowing to check design alternatives in an interactive way. However, today
more innovative tools allow a greater immersion and the possibility, not only
for the designer, but also for citizens, to realize the implications in terms of
visual design of new developments and choices.

The new Mixed Reality (MR) approach, where virtual objects are superimposed
to reality through glasses or other devices that allow direct viewing of both
what surrounds the observer and of the virtual images seems to have the greater
potential to be applied for landscape settings analysis since it is possible to
directly observe (virtual) project objects and entities into a (real) environment.
Some preliminary investigations in this area are presented in this work.

Keywords: Mixed reality; Virtual scene; Observer

Introduction

Through visibility analysis, it is possible to give designers and stakeholders
tools that can be used to verify the impacts of what is being planned and
to estimate the landscape setting of new developments. Therefore, visibility
analyses have recently become not simply an instrument aimed at spot
investigations, but also an instrument that enters the planning and authorization
process, allowing both the designer and the landscape authorization authorities
to check design alternatives in an interactive way.

At the same time, web-based visualization technologies that present dynamic
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virtual environment have gaining attention in many land-related fields, as
VR (virtual reality) provides the user with a sense of being surrounded by
real world (Jamei et al., 2017). As a matter of fact, since 2011, researchers
in the landscape and planning sector became aware of the fact that virtual
environment games may be used as a source of information for players,
researchers and decision-makers (Bishop, 2011), to elicit environmental
preferences and judgments, explore human decision making processes, and
support public multi-disciplinary decision-making. What seemed visionary in
2011, has quickly become reality since there has been a rapid grow of virtual
and augmented reality also in the 3D landscape visualization (Lovett et al.,
2015).

Various applications of VR to the design of cities have been done with regards
to pedestrian thermal comfort, audio-visual design of an urban public spaces
(Echevarria Sanchez, 2017), urban sound environments (Jiang, 2018), smart
transportations, cognitive psychology and behaviour in architectural and
urban design, personal health and well being (Boulos et al., 2017).

Materials and methods

In fact, today more innovative tools allow a greater immersion and the
possibility, not only for the designer, but also for citizens, to realize the
implications in terms of visual design of new developments and choices.

To this regard, various techniques can be used (see Figure 1).

In the AR (Augmented Reality) information concerning real existing objects
is conveyed to the final user through portable instruments that are directed
towards the areas of interest (Minucciani & Garnero, 2017). It is therefore an
overlay of computer generated content on the real world, but the computer
generated content and the real-world content are not able to respond to one
another.

In the VR (Virtual Reality) an immersive, purely virtual scene is displayed,
thus alienating the observer from the real world (George et al., 2017);

Contrarily, in the MR (Mixed Reality) virtual objects, for example projected
entities, are superimposed to reality through glasses or other devices that
allow direct viewing of both what surrounds the observer and of the virtual
images (Ohta & Tamura, 2014). It is therefore an overlay of synthetic content
that is anchored to and interacts with objects in the real world andin real time.
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In a MR experience computer-generated objects are visibly obscured by real
objects in the physical environment. In other words, MR can be seen as a
subset of AR, but not all AR is MR.

VR @ XR includes all environments that derive from
the human-machine interaction combining
real and virtual. These are generally

XR generated by information technology and
wearable devices.

AR MR
It includes all the experiences that It allows to visualize information It allows interaction between ohjects
immerse the user in a non-physical related to the physical environment generated by the computer and
but digital environment that surrounds us or to see virtual objects in the physical environment

objects set in physical space through
screens or lens

Figure 1. Main differences between VR, AR and MR.

It is precisely these latest technologies that have the greater potential, at
the moment, both in terms of technical works (e.g. in case of underground
networks and infrastructures), but above all, from the point of view of the
landscape analysis and setting, in which it is possible to directly observe
project objects and entities.

There are various possibilities for using MR in the fields of planning, landscape
and cultural heritage. Hereinafter some examples:

e it is possible to insert an element designed within a real context, in
order to evaluate in an immediate and immersive way, what are the
visual and functional interactions of the proposed new development
in relation to the pre-existing ones;

e the above can also be used in relation to possible participatory
decision-making processes, in which citizens can be called to express
their opinion not following the examination of graphic representations,
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but seeing directly and in place the outcome of the design, through
technologies that, although complex, allow for immediate interactions;

e in the cultural heritage field, it is possible to insert in the real and
current environment architectural features and buildings that have
been moved or destroyed: the virtual modeling of an object, carried
out from historical information or, in the event that the object has only
been moved, performed through photogrammetric modeling with the
production of point clouds, allows to insert the missing object in the
context for which it was born, thus giving the visitor the possibility to
evaluate the realistic insertion.

Results and discussion

To give an example and a practical application of the use of MR in at a design
and planning stage, in Figure 2, an example of a virtual reality realized by
some of the Authors of this work is provided. It was done to verify the design
of a new pavilion and new trees within a green public space in Turin.

& _|‘ -

= @W b

Figure 2. Example of MR visualization for design: frame of the immersive video of a new
pavilion into a urban square garden.

In this case study, for the model of the pavilion and the trees, models available
on specialized open datasets on the net were used, and were placed inside a
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green area belonging to District 2 of the City of Turin. Once the projected
objects were anchored to the surrounding reality through a special QR Code,
the observer can freely move around the park, verifying in the simplest way,
i.e. walking and watching, the effects of the insertion of the project in the pre-
existing reality.

In this application, the open source Unity software tool was used as a graphic
engine, while the Microsoft HoloLens glasses were used as display device,
whose features are easily available on the net.

Conclusions

XR applications are widely spreading in many fields, from gaming to science.
The main features of the MR applied to design and planning into spatial
problems were summarized in this work. A simple example of application
was realized in order to verify the feasibility and the potential of the proposed
approach for the design of new architectural objects into real existing green
spaces.
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