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ABSTRACT

This thesis explores the use of RTVE as a tool to produce 
atmosphere that evokes complex emotional response 
from virtual inhabitants of the space. Within architectural 
representation a shift to architectural visualisations in 
digital mediums have lost the prominence of the sensual 
communication of atmosphere and emotion in the 
abstract component of space. The Aesthetics of Emotion 
constructs a methodology to reintroduce this sensuality 
into digital space, that draws from knowledge of both 
the intangible atmosphere and the technical Presence to 
allow an iterative articulation of objective atmospheric 

design within digital space.

Due to the nature and direction of this body of research, 
there are minor differences in the print version to the 
digital as videos have been embedded within the pdf of 

each stage in the design research.

It is recommended that for full comprehension of the 
work that the interactive pdf is used

KEYNOTE



GLOSSARY OF 
IMPORTANT TERMS

REAL TIME VIRTUAL ENVIRONMENT (RTVE)
Digital space which can be inhabited and experience the 
passage of time, as well as space, through a medium such 
as a computer screen.

PRESENCE
A theoretical term coined by Witmer and Singer, describes 
the simultaneous exitance within a physical and digital 
environment.  

FLOW
A description of the level of engagement a participant has 
with a task or space, higher levels resulting in absorption 
in the activity and the feeling of a loss of time and external 
awareness.

INVOLVEMENT
A psychological state described by Witmer and Singer 
where a person blocks out external interaction, either 
conciously or subconciously, while their attention is on 
a digital environment.

ENVIRONMENTAL IMMERSION
The effect of spatial and environmental features in a 
video game on the engagement of the participant in the 
digital world.

MECHANICAL IMMERSION
The effect of video game mechanics on the engagement 
of the participant in a given task.

SPRITE
A sprite is a two-dimensional image used in the creation 
of animation.

ASSET
An asset is any object within a digital environment that 
has a visual representation. 

UNREAL ENGINE 4 (UE4)
Unreal Engine 4 is a program built by Epic Games to 
enable a wide audience to use as a tool to create video 
games.

BLUEPRINT
Blueprint is a visual system within UE4 used to code with 
node commands in a fashion similar to Grasshopper.

PARTICIPANT
A participant is a person willingly choosing to engage 
with a digital environment/experience.

FRAMES PER SECOND
Frames per second (FPS) is a term in video and animation 
which describes how many still images are in each second 
of video/animation to make the series of still iamges 
appear to be moving.
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PROBLEM 
STATEMENT

Interior architecture is a discipline which is often asked 
to define its role in design; what differentiates interior 
designers from architects, and indeed ‘interior architecture’. 
To understand the role that interior architecture plays 
in the design process, one must first understand why it 
emerged. In the mid 1900’s there was a desperate need 
for specialisation in designing commercial interiors that 
could adhere to the growing complexity of the new health 
and safety guidelines (John Weigand, 2013). Simply put 
interior architects create a spatial experience that fits 
within the buildings function. While in the beginning the 
focus was on meeting the requirements of function to 
fulfill a need, the growth in expertise in this area meant 
that during the shift to contemporary building design the 
market requires fulfilment in an emotional/psychological 
form in addition to a spatial experience. The successful 
experience of such an interior will result in emotion being 
conveyed to the inhabitant(s), which correct atmosphere 
is intrinsic to setting up specific spatial experience in its 
connection to the sensual condition (Mark Wigley, 1998). 
Real-time virtual engines(RTVE) spaces contain the 
possibility to enhance the representation of architectural 

space. Steffen Walz states that the shift from two 
dimensional renderings of key spatial shots, to the 
construction of space within a three dimensional virtual 
engine, is fundamentally a profitable change in terms 
of visualisation (2010). In addition Walz states that the 
more important benefit that comes from use of RTVE 
is in the possibilities to explore space for interaction 
and narrative. These possibilities alter both the way we 
design, but more importantly how we perceive the act 
of voyaging through space (Moloney, 2011). The idea 
of movement through space being impactful is due to 
the view of change occurring and as change cannot be 
static there must be a dynamic involved that causes this. 
Kinetics and interaction are also inherently linked to time 
and can be considered in that which allows the influence 
of time to take effect. The shift using RTVE minimises 
the loss of time, kinetics and interaction that are intrinsic 
to a complete spatial experience and therefore improving 
on the final outcome, which is further helped if RTVE is 
used throughout the design process. RTVE is being used 
more as a representation tool as seen in the “Vineyard 
Challenge” that was held in 2015 by Ronen Bekerman: 

Architectural Visualization Blog (Bekerman, 2015). This 
challenge along with the architectural visualization 
(ArchViz) community have embraced this shift and are 
pushing technology to their extents to better represent 
these literal architectural spaces. What this focus on literal 
representation of space misses out on are the complexities 
of atmosphere and emotion, as well as limiting design 
within a realm of infinite possibility which other digital 
mediums successfully explore.
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The focus of this body of research is in exploring the 
ramifications of using virtual space as an supplementary 
method to trigger complex and targeted emotional 
responses in inhabitants of virtual environments. One 
of the significant factors of a persuasive virtual space 
is the implementation of atmosphere. By articulating 
atmosphere within, the virtual space is able to induce 
a particular series of sentiments in the inhabitant 
through the delicate construction of an interactive 
environment. This is measured by the phenomenon of 
Presence, the relocation to a virtual environment where 
the simultaneous experience of two existences, both 
physical and virtual, occurs (Birkenbusch & Christ, 2013). 
Presence is integral, in conjunction with the connecting 
parts of Immersion and Flow, as concepts which allow a 
degree of self analysis on the success of designed RTVEs. 
The research is therefore applied through the analysis 
of three major components; defining what RTVE is and 
how it is experienced, defining what atmosphere is and 
in doing so finding the qualities which can be translated 
into RTVE, and defining common emotional response 
that is independent of narrative to focus the application 

of research to a specific goal for design.

Assuming the goal, and most important outcome, 
of an interior architect is to successfully craft desired 
experiences for inhabitants, a digital medium which 
this goal resonates with resides in video game space. The 
reasoning for this connection resides in the observations 
made by researchers, that video game’s capacity for 
engaging participants actively in the task/experience 
is one of the most persuasive features (Moleta, 2016; 
Whitton 2009). Largely this connection has been utilised 
within education as a method “for evoking engaging 
learning experiences for participants”, but more recently 
the accessibility for development in the video game 
medium has inundated the market with non-traditional, 
aesthetic and aural experiences that do not rely on a set 
of challenges to engage participants in Flow experiences. 
(2016; Csikszentmihalyi, 1990) Instead the experiences 
engage participants with environmental Immersion, 
creating a setting and context that informs a state of Flow 
without the traditional balance between challenge and 
ability. (Barry Kramer, 2016) Due to the subjective nature 

of personal experience, the video game experiences that 
have been released can vary in their reception, however 
in the last year ‘That Dragon, Cancer’ has proven the 
success of emotional engagements with participants by 
the type of game awards that they were nominated for 
and won (Numinous Games, 2016). This rise of video 
games designed for the purpose of crafting habitable, 
evocative space for participants shows the capability for 
success when targeting a specific emotional response, 
yet the key difference between architectural experience 
and video game experience still lies in the complete 
sensual experience that is possible in the physical realm. 
Therefore if it is accepted that video game experiences 
attain a higher level of engagement from participants 
then, like the direction of Game On, the use of RTVE 
can be used in the early design process as a tool to craft 
engaging experiences that can retain a specific emotional 
response during development. (Moleta, 2016) 

A line of research similar to Aesthetics of Digital Emotion is 
the concept of ‘Embodied space’, where the movements 
of the human body are used to spatially generate the 

RESEARCH 
POSITION
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architecture and manipulate the elemental parameters 
(Ferreira, de Mello & Duarte, 2012). The core ideas of this 
thinking rest on the theory that the movement of the 
human body reflects the emotions of the individual, and 
that if this movement is used to generate architecture, 
then the resulting space will have an emotional effect on 
an inhabitant through an empathetic response. The same 
goal is desired, which is the generation of space which 
objectively has a specific emotional effect on inhabitants, 
simply sought through means of a generative design 
method. Also, similarities are apparent in the “elemental 
parameters” specified by Ferreira, de Mello & Duarte 
where an overall sensory experience is desired which 
encompass what has been stated as essential in the 
design of atmosphere (2012). The research recognises 
that increase in the availability and quality of technology 
at a household level has drastically altered the amount 
of visual stimulation that developing generations are 
receiving. This unbalanced sensory stimulation serves as 
a connection to the body of research’s initial query on 
the quality of representation utilised for architecture, 
where over stimulation of the visual sense is serving to 

prioritise superficial experience and promote the use of 
2d static images as suitable. The idea of using motion 
as a motivator for spatial design is not an original idea, 
being suggested by multiple scholars in the last century; 
Bachelard specifically drew comparisons between the 
idea of Home and the Nest in ‘Poetics of Space’ (1958). 
That the house shaped by motions of the body, like the 
bird constructing its nest, would enable the exploration 
of infinity in intimacy in a shelter tailored to the body 
(2012). The similarities in aim between the lines of 
research are apparent, but their is an interesting contrast 
in the method used to achieve them. ‘Embodied Space’ is 
proposing the visual sense is being over stimulated and 
relied on as a crutch for sensual design, yet the medium 
engaged within Aesthetics of Digital Emotion is almost 
devoid of senses outside visual and aural. The distinction 
that is being drawn by this body of research comes in the 
use of RTVE; with an oversaturation of imagery that is 
lacking in depth, the addition of designed RTVE provides 
clarity and an opportunity for new experience.

As the core to Aesthetics of Digital Emotion is in providing 

targeted emotional experiences for the inhabitants of 
designed space, an understanding of how emotion can be 
influenced must be achieved to then be able to objectively 
design spaces. This understanding is formed and refined 
for and through the use of RTVE, where the design 
medium is chosen as a tool to enable this idea of objective 
design.







RTVE, EMOTION, 
AND ATMOSPHERE

CHAPTER TWO:
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Figure 2.1: Csikszentmihalyi’s Flow diagram

RTVE; PRESENCE, 
IMMERSION AND 
FLOW
With the focus of Aesthetics of Digital Emotion on the goal 
of creating virtual spaces, which virtual inhabitants 
respond with emotionally in a targeted manner, a 
primary concern for the design of a methodology which 
enables this is how defined the qualities influencing 
atmospheric condition can be successfully applied to the 
digital medium. Successful implementation of a digital 
medium requires creating a connection between the 
virtual inhabitant and the space, or requires invoking the 
phenomenon of Presence. This phenomenon is explained 
as the degree to which inhabitants are in the physical 
environment but also, due to digital space, being placed 
in a virtual environment simultaneously (Witmer & 
Singer, 1988). More recently this theoretical construct 
has related to Csikszentmihalyi’s Flow, along with 
Immersion and Involvement, where these three concepts are 
used as a way of defining the success of Presence within a 
virtual environment (1990; Birkenbusch & Christ, 2013). 
However when considering Immersion there is confusion 
on its function within digital space in present media, 
where Kramer suggests that Immersion is actually split 
into two aspects (2016). The confusion on Immersion is 

a result of the ‘Immersive Fallacy’ described by Lantz. 
Digital media is developing towards reducing the gap 
between reality and representation of reality which Lantz 
argues is where the meaning in representation lies (2005). 
Lantz’s position, if transposed to architecture, criticises 
the ultimate goal of ArchViz and its role in the discipline 
of interior architecture in the strive to achieve realism 
within representation. Using Kramer’s proposition 
immersive RTVE is divided between Mechanical Immersion 
and Environmental Immersion, which raises the question of 
how these two types of Immersion relate to Flow and then 
by extension Presence.

The potential relationship between Flow and Immersion 
is not new to researchers as in 2011 comparisons were 
also being made between the similarities of the engaging 
experience, specifically the ‘time transformation and loss 
of self-consciousness’ (Procci & Bowers). The research 
done by Procci & Bowers identified the similarities and 
then sought to test the constructs using two commonly-
used measures, resulting in their conclusion that the 
two constructs are similar but unique as they found 

no overlap through testing. By breaking down the idea 
of Immersion earlier in the fashion suggested by Kramer, 
it is implied the Flow in a traditional sense is brought 
about by Mechanical Immersion  in RTVE. However if 
the mechanics of RTVE can impart a Flow experience, 
what is the result of Environmental Immersion? Figure 2.2 
shows a potential relationship between the discussed 
constructs and suggests a Flow construct that is similar to 
Csikszenymihalyi’s in experience, but is brought about 
by different features of RTVE.
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The use of Presence within an architectural medium 
means that some factors of Presence within video game 
space are irrelevant to the design of experiential space 
in the context of the research. This is due to the lack of 
gameplay mechanics in the work being produced that, 
while RTVEs will be designed with video game space as 
an influence, the outputs are not to become this. This 
reasoning nullifies the impact that Flow and Involvement 
have in a respect since Flow reasons that there is a zone 
when completing a task balanced by the axis of the task’s 
challenge and the ability of the person/player, which 
when balanced creates a loss of awareness to surroundings 
in the total absorption in the task. (Csikszentmihalyi, 
1990) As the goal of Aesthetics of Digital Emotion lies in 
the design of objective experiences within space rather 
than by implementing a task it is reasonable to assume 
Flow as described cannot be implemented within such 
an environment, therefore the body of research will be 
exploring the use of the previously the suggested spatially 
driven Flow construct in Figure 2.2.

IMMERSIVE SPACE/RTVE

PRESENCE

ENVIRONMENTAL
IMMERSION

MECHANICAL
IMMERSION

IMMERSIONINVOLVEMENT

PROPOSED
SPATIAL FLOW

CSIKSZENTMIHALYI’s
FLOW

Figure 2.2: Proposed Flow relationships diagram
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KEY PRECEDENT: 
PANORAMICAL

Kendra Smith suggests that the use of digital processes 
is limited in the extent the architect’s imagination 
can be interpreted, where a less intimate connection is 
formed than when sketching with pencil and paper for 
example (Smith, 2005). However, Smith considers digital 
design not only in terms of the form but through the 
examination of video games such as ‘Panoramical’, which 
is a virtual environment that simulates different abstract 
qualities of space based on parametric functions. Digital 
space, and the tools to create them, have evolved to grant 
the user control over more dynamic and atmospheric 
qualities of design and enable the development of a more 
intimate design (Finji, 2015; Figure 2.3). The interactive 
environment of ‘Panoramical’ is based around creating 
your own experience, enabled by the creation of a base 
environment or level and given nine separate controls 
which can be adjusted to craft form, colour, light and 
sound. The interesting feature that is relevant to the body 
of research is the set of controls, where if the multiple 
essential qualities of space are quantified, then space can 
be experimented with in a constructive manner. This 
feature can be applied to research by a framework that 

is established based on traditional theory, that can be 
adjusted to quickly generate iterations on the atmospheric 
design within an environment.

In Figure 2.4 the capability of ‘Panoramical’ is displayed 
through demonstration of adjusting one of the designed 
levels in Finji’s video game.

Figure 2.3: Example environment built with control overlay in 
Panoramical
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Figure 2.5: Effect of controls adjustment during real time use in Panoramical

Figure 2.4: Image displaying iterations created through digital controls



20

KEY PRECEDENT: 
BEYOND EYES

‘Beyond Eyes’ enables thinking from the participant, 
which the RTVE achieves through the context and 
depiction of the narrative’s protagonist. (Team17 Digital 
Ltd, 2015) The gameplay involves the inhabitant in an 
exploration of an unfamiliar world through the lens of 
a young, recently blind girl, which allows for the use of 
colour and form that is recognisable, rather than abstract, 
while still allowing for imagination (Figures 2.6, 2.7). The 
world is filled by the inhabitant as they explore by touch 
and sound the space they are residing in. Occasionally, 
as features of the landscape can be deceptive, the 
player must learn to adapt and thus they increase their 
awareness as they learn a new perspective of life through 
the narrative of a blind person (Figure 2.8). The goal is 
to provoke independent understanding rather than to 
present a literal representation. This challenge in thinking 
is tempered by a vibrant colour scheme and the control 
the inhabitant has, where slow control over movement 
conveys a commitment to each action, and imbues the 
quality of fragility to the character. A subconscious 
understanding of inhabiting the virtual space as a blind 
girl and therefore the need to treat the space cautiously 

or ‘tenderly’.

‘Beyond Eyes’ encapsulates the qualities of video game 
space that the research looks to capture in an architectural 
environment, demonstrating how time and a kinetic space 
are used to emphasise an intimate connection between 
the inhabitant and RTVE by embellishing the aesthetic 
quality. By the standards of a video game, as there is 
little in terms of gameplay mechanics, ‘Beyond Eyes’ is 
classified as a ‘walking simulator’ which means the only 
control over interaction is the character’s movement. 
‘Beyond Eyes’ has an advantage in this respect as the lack 
of mechanics gives a clear goal for the potential of RTVE 
in terms of a purely spatial experience making it a target 
for Aesthetics of Digital Emotion to compare design outputs 
against in addition to analysis of technical and spatial 
parameters.

Figure 2.6: Screenshot of Beyond Eyes Environment A

Figure 2.7: Screenshot of Beyond Eyes Environment B
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Figure 2.9: Storyboard of kinetic experience within Beyond Eyes

Figure 2.8: Image of kinetic experience within Beyond Eyes
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ATMOSPHERE

With the focus of this study on crafting a spatial experience 
that invites a complex emotional response, it is a natural 
assumption that atmosphere is intrinsically connected 
with the emotional quality of space, that control of 
spatial atmosphere is key to this outcome. Since the goal 
of this study is to design space in an objective fashion it 
is essential to first define the relationship between the 
two intangible qualities. “Atmosphere seems to start 
precisely where the construction stops.” is how Wigley 
describes the relationship between the physical form of 
architecture and gaseous space permeating throughout, or 
as further described as “some kind of sensuous emission of 
sound, light, heat, smell and moisture; a swirling climate 
of intangible effects generated by a stationary object.” 
(1998, p.18). The idea that the atmosphere permeates 
through the tangible environment but is still as much 
part of the environment as the tangible objects within, 
gave rise to the conclusion of an undeniable connection 
between the two. “Atmospheric effects cannot be avoided. 
They permeate architecture. Architecture is defined by 
atmosphere.” (Wigley, 1998, p. 27). If it is accepted that 
atmosphere is pervasive then the tangible qualities are 

determined by the goal for an intangible effect. This is 
evident in sound, or specifically music, where it is an art 
form to craft sound into so an influential force on the 
recipient(s) and is proven by the real possibility that this 
impact could cause such an emotive impact that they 
are then brought to tears (Pallasmaa, 2014). As a result 
of these conclusions, a relationship between atmosphere 
and emotion can be seen on two separate levels. On 
the surface they both are abstract in their existence but 
atmosphere is the source of the affect, and emotion is the 
end result. On a deeper level, the tangible components of 
atmosphere, when used in specific ways, have the ability 
to create an end result with an emotive impact on the 
inhabitant. Given this relationship, it can be stated that 
the tangible components of atmosphere can be designed 
in conjunction with one another to craft a space that 
generates a specific and complex emotional response from 
the inhabitant.

The definition formed, outlines a specific area where the 
role of the designer becomes involved to influence the 
outcome of space, the area being the tangible components 

of atmosphere. This narrowed field allows a sensual 
discrepancy to further reduce the field as the medium of 
virtual space can at present only be experienced primarily 
through sight and sound, with touch featuring minimally 
as taste and smell aren’t yet feasible. If sight is selected 
as a primary sense, then the sense can be broken down 
into the smaller components of light, material and 
space. Applying these components to space to construct 
an atmospheric experience is often an area of specialty 
and found more commonly within artistic fields than 
architectural. Pallasmaa explains this as a result of the 
intent behind the medium, where fine arts/theatre/film 
aim to portray a specific mood or ambience that it can 
outweigh the setting (2014). In the field of architecture, 
the weighting of atmosphere’s importance varies with 
the focus residing in the form and geometry, therefore 
turning the resulting ambience into a consequence of 
their work. Due to the nature of the research, analysing 
the work of artists that specialise in a specific component 
of the visual sense will best provide insight on how to 
study and apply each objectively to an environment.



23

JAMES TURRELL: 
TRANSFORMATIVE 
LIGHT
As each specified component is delved into, the nuances 
of each appear both in the work of the artist as well as the 
understanding of how each is built up. For example, light 
can be broken down into colour/hue, intensity, uniformity 
and contrast, where changing one of these details can 
influence the overall experience of light. Turrell states 
on a flight, “you can see the light reflected in the moon 
change. The colour changes as the light glides by, you can 
know things without touching them, without handling 
them, without even being there, you can feel things with 
your eyes.” as his way of describing the experience of 
flight during dusk (de Wilde, 1985). Turrell dedicated a life 
of studying the power light has over the experiences we 
encounter and culminating in the ongoing work of Roden 
Crater (Figure 2.10). This work encapsulates Turrell’s 
ideal that working with light “is to create an experience 
of wordless thought, to make the quality and sensation 
of light itself something really quite tactile” and that light 
“is itself the revelation” in the installations he produces 
(Brown, 1985). Roden Crater is an art installation that 
spans over and inside a volcano in Arizona, changing the 
landscape into an experience that is controlled by the 

artificial structure but embraces light from its source, the 
sun, moon and stars. The shifting of the sky creates the 
dynamic shifting within the installation that each space 
has been crafted to fully draw out the potential of light, 
such as the richness of colour in the sky that is attained 
by purposefully eliminating the white light of the horizon 
(Schielke, 2013; Figure 2.11). The colour of light is one of 
light’s elements, as mentioned before, and in addition to 
this, Turrell’s work utilises the intensity, uniformity and 
contrast of light in his work to alter the perspective of 
inhabitants.

Figure 2.10: Plan view of Roden Crater Figure 2.11: Photo from within the Roden Crater installation
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Like Turrell and his study of light, there have also been 
artists dedicating their work to the study of materiality 
and visual depth. In the case of materiality, Rachel 
Whiteread’s sculptural work is iconic which uses casting 
to extract form from the voids in everyday objects (Figure 
2.12). Whiteread uses her cast sculptures as a means 
to explore the idea that inhabitants take for granted 
the everyday objects/furniture and is therefore a need 
to “reclaim the familiarity” or reinvigorate the once 
ignored object (Hornstein, 2004). One of the ways that 
she achieves this is by heightening the materiality of 
the original form. For instance, a familiar topographical 
quality can be obtained from the physical objects yet, 
by inverting it, Whiteread provides a shift in hue and 
material to create excitement through the unfamiliar 
(Lawson, 2004). The communication of this familiar yet 
new materiality leads to the dichotomy between absence 
and presence that is enhanced by the control of material; 
Whiteread is able to choose base materials that will give a 
specific level of detail of the original object while retaining 
the base material’s texture. The underlying principle to 
Whiteread’s work is to simplify the choice of material and 

RACHEL WHITEREAD: 
FAMILIAR INTRIGUE

the method of casting. The effect that this has on the 
material is that it informs the colour, the base texture and 
the roughness/sharpness of the detail to the overall form.

Figure 2.12: Photo of Rachel Whiteread’s work ‘Stairs’
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HIROSHI SUGIMOTO: 
DYNAMIC SHADOWS

The last component to a visually sensual experience 
functions through a combination of light and form to give 
depth beyond physical reality, an implied characteristic 
which enhances the spatial experience through implying 
a hidden abstract quality to form that unshackles the 
imagination. Hiroshi Sugimoto captures this component 
via his photography and the “pictures of emptiness” 
that are the objective of his artwork (Schwabsky, 
2000). The most surprising and effective method of 
capturing emptiness within a photo has been the style 
of photography shown in Figure 2.13 that reimagines 
the context of modern and contemporary architecture. 
Sugimoto has constantly maintained that the “trace of 
time” will be the instrument through which the void will 
be revealed beneath appearances, that has evolved into an 
active controlled factor which he can vary through the 
exposure of his photography (Schwabsky, 2000). Time 
and, by correlation to the medium, exposure in turn 
influence the extremes of contrast that are displayed and 
allow focus on the dynamic between light and shadow. To 
further unravel this dynamic all saturation of the image is 
removed and blurriness/focus eliminates the intrusion of 
form so that distraction from the relationship is removed.

Figure 2.13: Sugimoto’s photograph of Notre Dame du Haut



26

From the analysis of Turrell, Whiteread and Sugimoto’s 
philosophies and work, the elements of three separate 
components of the visual sense can be specified. First, 
lighting conditions are formed from colour, intensity, 
uniformity and contrast. Material conditions are formed 
from colour, texture and roughness. Lastly, depth 
conditions are formed from time, saturation, focus and 
contrast. An initial commonality across the analysis 
occurs in these elements, where the different conditions 
utilise the same element therefore placing that element 
at a higher priority to control. For example, colour is 
essential in light and material, and arguably depth as 
desaturation is the removal of colour; the difference 
only occurring in implementation. Where the colour of 
light is an external influence, the colour of the material 
is what the influence is interacting with. In addition, to 
the trends in the derived elements, the goal of the artists’ 
themselves contain a similarity. This is the idea that the 
designed atmospheric conditions can inspire an abstract 
physicality or space beyond what exists; the spark the 
evokes the imagination of the inhabitant to consider more 
than what lies before them. Overall, this being the goal of 

PRECEDENT 
SUMMARY

crafting specific atmosphere, by searching or asking for 
more than what physically exists via different methods, 
each artist has ultimately arrived to the same conclusion.







CHAPTER THREE: DESIGN PROPOSAL
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PROPOSITION

With the question of how RTVE can be used to achieve 
more objectively designed emotional experiences, the 
line of research is split up to inquiring three different 
areas. First is the key goal of how RTVE can improve the 
design process involved in emotional experience, when 
the thinkings of applying spatial qualities have not been 
updated for more modern technology, or is unable to 
sufficiently keep up with development. Second, is the 
investigation of what information is pertinent to the 
impact designed experience has on an inhabitant and 
to find what questions must be asked. This is essential 
as part of the previous design based research so that it 
can be evaluated with accuracy and also, in addition 
to understanding how space is understood by a wider 
audience, will allow for more accurate targeting of design 
and accumulation of helpful data. Third is based on the 
medium where, as stated previously, it is constantly 
evolving so the understanding and ability to learn and 
grow new skills is becoming more important to the role 
designers play. While always needing to be on the forefront, 
the rate in which new software/hardware/techniques 
are being developed has increased exponentially. With 

this in mind the evaluation of progress in learning new 
skills is an interesting side goal of the research, but due 
to the individual nature of my learning capability against 
another, it can not progress further than interesting in 
this line of research. Instead, it can provide guides for 
specific task setting and problem solving.
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Generating a knowledge base for use in understanding 
how atmosphere affects virtual space. This body of 
knowledge’s purpose is to be built on through iterative 
design, so that over time the design of atmosphere within 
virtual space becomes more in depth and comprehensive 
with each iteration.

Create a set of guidelines to inform a base methodology 
that designers can follow, enabling easy construction of a 
targeted and complex atmosphere or emotional quality.

AIMS OBJECTIVES

The generation of virtual toolsets that enable swift 
adjustment of defined atmospheric qualities to improve 
the breadth of atmospheric design in virtual space.

Application of the toolsets in combination to construct 
an environment that contains a deep and intricate 
atmosphere to invite a targeted, complex emotional 
response.

The guidelines for a methodology will have its core 
components specified and detailed so that they can be 
easily reused, or adjusted for different mediums.
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METHODOLOGY

One of the aims of Aesthetics of Digital Emotion is to use the 
compiled theory to outline a methodology that can be 
reused and tailored to individual purpose, where desired 
emotion, setting, and digital medium may vary. Due to 
the individual’s goals, these variables should be established 
initially so that the conglomerate of knowledge can be 
filtered for what is necessary.  This is because setting and 
digital medium will determine factors such as the quality 
of light that is reasonable to use, what materials will be 
effective and most importantly the perspective which the 
space will be experienced from. Perspective is integral, as 
although normal circumstances would dictate a standard 
first person view is used to experience the space, all virtual 
environments are capable of perspective adjustment.

Once these individual variables are chosen, the elements 
of atmosphere can then be attributed to features of the 
setting, and within the digital engine, toolsets that can 
easily adjust these elements can be built. With a toolset for 
each component of atmosphere the adjustable qualities 
can then be applied to setting/environment specified 
inside of the digital space, allowing rapid iteration to 
occur. These iterations are being produced for the purpose 

of obtaining feedback from external sources of trusted 
groups of people via simple questioning about their spatial 
experiences (Qualitative), as well as a broader range 
of less specifically chosen people (Quantitative). The 
feedback will then direct the process of iteration towards 
the final goal of a specific emotional response. In addition 
to directing the process, the feedback is also intended to 
accumulate for a knowledge base that will build up across 
multiple designs and speed up the iteration to reach an 
objectively atmospheric stage.

The technical knowledge of Presence is used as qualitative 
evaluation in conjunction with external feedback to 
evaluate whether the digital space created is allowing the 
relocation of the inhabitant’s self or hindering it, keeping 
the direction of the iteration along the correct path.

In addition to establishing the base methodology, the 
author is carrying out an individual version of the method 
where the author has established personally chosen 
variables to test the proposal above. The chosen emotion 
is melancholy which, by definition, is a pervasive sadness 
that lacks obvious reason. The cause of the choice being 

that the emotion should be purely generated from the 
spatial experience. Melancholy implies that the feeling 
should come from an indeterminate source which can be 
related to the sensuous qualities of atmosphere, therefore 
a choice that focuses the experiment to a goal that 
provides information relevant to the research.

The chosen digital medium is Unreal Engine 4 (UE4) the 
programme used in the “Vineyard Challenge”, a medium 
which is designed for the creation of video games yet 
is being used for ArchViz due to the accessibility of the 
programme and the ability to craft dynamic real time 
environments with minimal effort. This specific game 
engine is chosen over the two competitors of CryEngine 
and Unity as CryEngine lacks the community support of 
the other two, and in Unity it is more difficult to create a 
high-fidelity aesthetic. 

The final choice of setting is, in theory, an arbitrary 
decision in an experiment; the goal is to make choices 
which will help provide relevant results on the validity of 
the methodology. So, in contrast to the previous choices, 
the setting of a forest gives a broad range of possibility 
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in atmospheric intervention. The broader range is chosen 
with the thought in mind that the wider setting will 
allow more innovation in the application of atmosphere 
to it, while maintaining the focus of the atmosphere. 
In addition to the possibilities from a design viewpoint, 
designing within this setting also forces a development of 
skills within UE4 at a basic level. Instead of simply learning 
how to control the defined parameters, an understanding 
can be developed of the software as a whole.

With the needed parameters to a standard iterative design 
process set, Chapter 4 carries out multiple iterations 
of the process to evaluate the outcome and refine the 
parameters placed on the process. These iterations 
lead into Chapter 5, where the knowledge gained from 
the phases of Chapter 4 is used in crafting one, final 
experience. Chapter 6 evaluates the progress Chapters 4 
and 5 have made in attaining the laid out objectives, and 
in turn the progress made towards the overall aims of this 
body of research.





CHAPTER FOUR: DESIGN 
EXPLORATION
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MEMORY

Aesthetics of Digital Emotion begins design exploration 
with the parameters shown in Figure 4.1 as guidance 
where, as stated previously, melancholy is the targeted 
complex emotion for phase one. To achieve this within the 
a designed digital space the body of research looks to the 
existing work Limbo, as a visually oppressive and lonely 
experience, which in comparison with the photography 
of Sugimoto it can be assumed that there is similarity in 
the use of depth and contrast to enhance a scene (Figure 
4.2). Therefore these derived atmospheric qualities have 
been used in this first design phase to attempt recreation 
of melancholy through the existing, successful means.

In addition to the assistance of the relevant precedents 
design aesthetic, Aesthetics of Digital Emotion is using a 
narrative construct to design the habitable space around. 
The goal of this narrative being to give the participants a 
familiar quality that will engage them in a comfortable, 
new experience. Since there has been no established target 
market for who is desired as a participant, the narrative 
and metaphor of life flashing past as impending death 
approaches is intended to encompass as broad a target as 

VARIABLE CHOICE

Digital Medium Unreal Engine 4

Physical Environment Forest

Perspective of Inhabitant 2D, Side-Scrolling

Target Complex Emotion Melancholy

Narrative Guide Memory

Test Qualitative

Toolset(s) Utilised Interactive Node
Figure 4.1: Variables and choices used for Phase One

possible in addition to tying into the targeted emotional 
impact. This narrative relies on the expression of memory 
within the designed space, hence the design phase label.

To communicate this narrative spatially within the 
RTVE, the environment layout has been determined 
by the arrangement of nodes which function as the 
“memory collectors” and the signifier of past memories. 
This arrangement is come to by iterations of random 
placement until a configuration which allows for 
sufficient spread and change in elevation is come across 

(Appendix 1). The chosen arrangement then allowed the 
creation of a forest environment around the “memory 
collectors” by, first, developing the aesthetic style to be 
used for assets (Figure 4.4). Then using the chosen style 
to compose a scene which can be navigated to reach each 
point (Figure 4.3).

In RTVE, the participant’s perception of their “self” 
is an important consideration to the impact their 
experience will have. Since the space is being designed 
as a two dimensional experience, a representation of 
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Figure 4.2: Screenshot of Playdead’s Limbo depicting Environment and Aesthetic

“self” or character is needed that will act as a conduit for 
interaction between the participant and the “memory 
collectors”. The development of this character resulted in 
the development of short animations for different actions 
and culminating in the character’s death on interaction 
with the final node (Appendix 2). As the character 
traverses the environment, the individual experience 
of each “memory collector” is important to conveying 
the core narrative. Therefore each node undergoes a 
reactionary change in hue, size, strength, sound cue and 
“soul”, the “soul” of each being the blue wispy particle 
effects that act as the visual participant connection to 
each node (Figures 4.5, 4.6, 4.7, 4.8).
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Figure 4.4: Alternative aesthetic options for 2-Dimensional Environment

Figure 4.3: Front elevations of Memory showing final environment choice and 2-Dimensional arrangement

FOREGROUND

BACKGROUND
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Figure 4.6: Separate material components combined to allow parametric control of each feature

BASE/EMISSIVE COLOUR SIZE PARTICIPANT CONNECTION

Figure 4.5: Separate components utilising parametric control over the node
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Figure 4.7: Transition image displaying the ‘Memory Collection’ experience

Figure 4.8: Storyboard of ‘Memory Collection’ from empty to full



41

Ph
as

e O
ne

:
Fi

na
l D

es
ig

n

Figure 4.9: Image of exploration in Memory 

Figure 4.10: Storyboard of exploration in Memory



42

Ph
as

e O
ne

:
Ev

al
ua

tio
n

There is a primary issue of focus, which is the result of 
the environment feeling aimless and comes down to the 
resolution of the various elements being too primitive 
(e.g. the character animations and audio cues). This 
suggests that taking on a lot of design elements that are 
not a part of interior architecture’s discipline in addition 
to the learning required in UE4 has been detrimental to 
the outcome of the designed space.

The narrative construct is also questioned with regard to 
its necessity to design, since the goal of the digital space is 
to convey a targeted complex emotion to the participant. 
Not to convey a story that then informs the emotion to 
the participant, that without context the space could still 
communicate the effect. This note was communicated 
earlier from the definition given of melancholy, the 
pensive sadness that is often without obvious cause. The 
definition of the target emotion further enforcing the 
lack of narrative at this stage.

The introduction of mechanics does in theory increase the 
level of the engagement by offering a goal and end stage to 
the space, except Mechanical Immersion is not necessarily 

the goal of Aesthetics of Digital Emotion’s research since it is 
already tested and proven. This is an issue as Environmental 
Immersion is negatively impacted by the implementation 
of a character that attempts to emulate human form 
but due to limitations in animation fails to successfully 
immerse. Overall an issue similar to what is described 
earlier where certain tasks have been undertaken that can 
only have limited success with current knowledge and in 
conjunction with other elements.

The “memory collectors”, visually, stand out as the most 
prominent feature within the environment as areas 
where experience over time are engaged in. But since the 
aspect of each node intended as the familiar tie in (sound 
cues) was less than successful, the wanted Environmental 
Immersion and resulting Spatial Flow was not as effective 
as desired.
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MELANCHOLY

Phase two is building upon what was started in phase 
one and continues to target melancholy as the emotional 
impact on the participant This begins by taking into 
account the primary detriment to ‘Memory’ in lack of 
focus and channeling development into the intangible 
aesthetic inspired by Sugimoto and Limbo. A simple 
environment is crafted as shown in Figures 4.13-
4.17 that has simple variation in its construction but 
fundamentally serves the role as a base for active change 
in the intangible qualities, similar to how parametric 
control was implemented in Panoramical (Finji, Figure 
4.12). The conduit for active change in ‘Melancholy’ is via 
the arrangement of nodes in the previous phase, which 
instead of undergoing a controlled once only change, are 
able to be adjusted through a multitude of parameters 
(Appendix 3, 4; Figures 4.18, 4.19). This creates a shift 
the static nature of a regular change to a dynamic, 
personalised atmosphere.

In terms of Environmental Immersion and how its 
characteristics can result in engagement between the 
participant and space, the use of parametric controls 

serves as a mechanical way for individuals to reach an 
outcome that immerses them into the space to create 
a Spatial Flow scenario. But due to this nature there is 
potential for the ‘play’ area to find a balance between 
familiarity of participant’s knowledge and input and 
the unfamiliarity of what the input will do to the 
environment and atmosphere.
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VARIABLE CHOICE 

Digital Medium Unreal Engine 4

Physical Environment Forest

Perspective of Inhabitant 3D, Side-Scrolling

Target Complex Emotion Melancholy

Test Qualitative

Toolset(s) Utilised Real-Time Controls
Figure 4.11: Variables and choices used for Phase Two
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Figure 4.12: Example environment two of Panoramical
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Figure 4.13: Plan of Melancholy Environment, showing section line on the line of fixed movement

SECTION A-A

Figure 4.14: Section showing a representation of the Melancholy environment

FIELD GRASSHILL TREE TREE STUMP ROCK TYPE 1 ROCK TYPE 2
Figure 4.15: Images of the default assets used in the creation of the environment
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Figure 4.16: Aerial and ground perspective images of the environment

VIEW 1

VIEW 2

Figure 4.17: Wide perspective from one end of the environment

VIEW 3
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Figure 4.19: Process of inputs changing the number of Dynamic Spheres existing in the environment

Figure 4.18: Image depicting the impact increasing the number of Dynamic Spheres in the environment has on its surroundings
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Figure 4.20: Composition of exploring the final Melancholy experience and the controls to influence personal use

Figure 4.21: Stills of exploring the final Melancholy experience and the controls to influence personal use
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As a designed experience “Melancholy”  doesn’t necessarily 
achieve the goal of conveying an impactful melancholic 
emotion to the participant because of the emphasis on 
adjustability that has gone into the atmosphere. The 
result of this is that initial inhabitation is partially 
designed to be unfinished until the participant makes 
changes personally, making the final result of phase two 
more a tool to achieve the emotional impact desired. 
Despite the existence as a toolset to influence the virtual 
atmosphere, the design of the base environment is not 
unimportant to the final product since the adjustment 
of atmosphere has no significance without the defining 
physical environment due to their link (Wigley, 1998).

With the established importance of the physical 
environment and the core experience being a toolset to be 
used in a ‘play’ area, then the designed base level requires 
layout which provides moments for the participant to 
engage in ‘play’ with. Moments which take advantage 
of the aesthetic inspired by ‘Limbo’ and Sugimoto’s 
desaturated and oppressive. This was successful within 
the “Melancholy” experience where the three dimensional 

environment being experienced from a side on perspective 
allows the imposition of foreground and background 
to create distinct layers that influence the participant’s 
representation in the RTVE. For example the obscuring 
of view due to foreground assets created instances 
of tension due to the disconnect from participant to 
character at these times. Enhancing these moments is 
the shift from self produced environmental features to 
three dimensional objects. While the detail of quality and 
refinement other what was used in phase one is a distinct 
improvement, additionally the new trees used create an 
important dynamic between the moving branches/leaves 
to the still trunks and boulders.

The inducement of Flow within “Melancholy” is readily 
apparent mechanically, as the toolset nature of the 
experience can be assumed as attractive to participants 
who enjoy elements of creativity and crafting. 
Environmentally the aforementioned shift to three 
dimensional form and designed moments of intrigue/
tension are more successfully immersing the participant. 
Combining familiarity in form with the mystery that 

the aesthetic and skewed view inform, resulting in a 
contrasting effect between the two feelings that adds 
to the desired disconcerting impression of space without 
making the inhabitation uncomfortable.
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PLAYFUL

“Playful” continues the design exploration begun by 
phases one and two by shifting the target complex 
emotion from melancholy to playfulness as stated in the 
parameters outlined in Figure 4.22. The push behind this 
shift was, first, so that Aesthetics of Digital Emotion 
can move away from the replication of an existing 
and successful visual quality that initially was used as 
inspiration. Instead phase three moves toward an original 
aesthetic by changing the targeted emotion and testing 
the guidance provided by the refined method. Second, 
the shift in target emotion is important in the knowledge 
to be gained from designing for positive response in an 
engaged participant instead of negative response.

The choice of target emotion at first glance seems odd, as 
playful wouldn’t be considered an emotion and is actually 
defined as an adjective to describe a person.Yet when 
picturing how a playful person looks and acts, it is more 
than simply happy and it would take more than one word 
to accurately describe a playful person’s feelings in the 
moment therefore making them complicated or complex. 
This idea of targeting a complex emotion to convey to 

the participant is investigated during phase three by 
attempting to create space which ignites playfulness, and 
the feelings that are associated, in the participant as the 
space is experienced.

To imbue the spatial experience of phase three with 
playfulness, the design of the environment centres around 
a focal point of excitement with the goal of building 
tension during progression to this point and then released 
in the excitement (Figure 4.23, 4.26). To build this tension 
and moment the character and movement is, like in 
previous phases, scrolling sideways at its core. Except as 

can be seen in the plan of Figure 4.28 the character and 
camera movement is no longer linear and the design 
utilises this to move the views so that focus shifts as the 
experience progresses and features are revealed and hidden 
appropriately. This independent camera movement is an 
evolution of the success in phase two of the character 
to foreground interaction, where depth in the space 
is added to a simple environment by the extra layer of 
interaction. This interaction is further enhanced by tying 
the character progression through the space to shift in 
atmosphere’s weight and saturation in a manner similar 
to the parametric control of phase two, allowing minor 

VARIABLE CHOICE

Digital Medium Unreal Engine 4

Defined Physical Environment Forest

Perspective of Inhabitant 3D, 3rd Person, Fixed Movement

Target Complex Emotion Playfulness

Test Qualitative and Quantitative

Toolset(s) Utilised Depth and Hue
Figure 4.22: Variables and choices used for Phase Three
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adjustment to test outcomes (Figures 4.30; Appendix 5).

The base environment created for this “Playful” experience 
was generated using the program World Machine 
(Appendix 6, 7). The final generated landscape then being 
imported into UE4 using an exported heightmap image 
that generates points by value of the grayscale image 
(Figure 4.23).
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Figure 4.23: Plan of area chosen from the landscape generated in World Machine

BLUE SPRUCE 1

BLUE SPRUCE 2

WHITE PINE

BROADLEAF 1

BROADLEAF 2

Figure 4.24: Assets used in the creation of the 
landscape

SECTION A-A
Figure 4.25: Section along the cut A-A
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VIEW 1

Figure 4.26: Key perspective view of environment set up

VIEW 2 VIEW 3 VIEW 4

Figure 4.27: Perspective views of environment set up to orient self according to plan
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VIEW 1

VIEW 3

VIEW 2

VIEW 4

Figure 4.28: Plan view displaying the separate paths and intermittent perspectives taken from points along the camera path

Figure 4.29: Blueprints highlighted for their relevance to each path
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Figure 4.31: Blueprint events that control the corresponding effects

LIGHT TOGGLE

WEIGHT 0

WEIGHT 1

WEIGHT 0.5

Figure 4.30: Visual example of real time change using depth and hue controls
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Figure 4.32: Composition of Phase Three Final Output One

Figure 4.33: Storyboard of Phase Three Final Output One
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Figure 4.34: Composition of Phase Three Final Output Two

Figure 4.35: Storyboard of Phase Three Final Output Two
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Figure 4.36: Composition of Phase Three Final Output Three

Figure 4.37 Storyboard of Phase Three Final Output Three
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While using the methods of phase two and its parametric 
control, “Playful” peels back from granting the participant 
complete control and shifts the balance to a more 
designed experience and base environment that allows a 
small amount of control over depth and hue within the 
space. This balance allows the participant to experience, 
assuming successfully engaged in the RTVE, a higher 
degree of Environmental Immersion since the experience is 
more refined and the mechanical features are a supplement 
to this experience instead of the opposite.

Small technical difficulty occurs in the focus area where 
the reveal of the floating orbs causes a substantial drop 
in frames per second, causing the participant’s view to 
become stuttery. This can potentially cause the participant 
to drop out of their engagement in the experience and 
therefore ultimately cause the communication of emotion 
to suffer.

Q. 1: What is your emotional response to the environment on viewing it?

Q. 2: On a scale of 1 - 1-, how much interest in the space is provoked?

RESPONSE INTEREST (1-10)
It was pretty serene -

Relaxed and Curious -

It was calming and relaxing -

Seemed peaceful, blurred or foggy, well-toned -

Curiosity -

Peaceful but adventurous, reminscent of going to the aquarium -

Playful -

Positively Excited 9

Loneliness 9

Fantasy 8

Mysterious Intent 8
Figure 4.38: External response to Final Output One
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Across phases one to three, refinement has been occurring 
across the board in the method to fix what isn’t working 
or to improve on what has been effective. The most 
important learning points being the importance of 
applying narrative with care; designing spatial experience 
using techniques that a level of understanding has already 
been achieved; defining the target response clearly. That 
last learning point is the most important factor, where 
looking at each phase from the role of the designer I can 
definitively say that at the beginning of a phase I had a 
more precise view on what the goal of design was for that 
phase. To summarise, as the definition of the targeted 
emotion was explored and eventually specific adjectives 
chosen to further refine the emotion the process of 
designing spatially an experience would come closer to 
the ultimate goal. This leads to the overall importance 
key definitions have within the context of this research, 
Atmosphere, Presence and Emotional Response. Atmosphere and 
Presence were defined early in the theoretical analysis as a 
starting point for defining the scope of Aesthetics of Digital 
Emotion. Emotional Response is the term to be defined that 
is equivalent to the impact on the inhabitant but cannot 

RESPONSE INTEREST (1-10)
Was spooky, am spooked -

Dark, spooky, hiding place, well focused on places and unfocused in others -

Apprehension/Wonder -

Curiosity, but mystical. It feels like there is a bit of a myth to it -

Sense of mystery -

Negatively tense 5

Excitement/anxiety 8

Dreamy 7
Figure 4.39: External response to Final Output Two

RESPONSE INTEREST (1-10)
At first I was spooked, by the end I was not so spooked -

Deep meaningful, sad. Night-time -

Apprehension/Wonder -

I feel more trepidation and hesitation; the lights feel more watching rather than 
illuminating

-

Brooding -

Negatively tense 5

Fear in dark and relief in light 8

Eerie 5
Figure 4.40: External response to Final Output Three
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be equated with specific emotion due to the nature of 
people’s description of experience. As can be seen in the 
responses to Phase 3, rarely can you see what one would 
consider precisely an emotion. When you look at these 
responses in relation to the trend of more description of 
the targeted complex emotion influences stronger design, 
the reason for this is that the target is being phrased in 
closer terms to how inhabitants tend to respond to spatial 
experience.
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JOY

The discovery of Aesthetics of Digital Emotion in the 
importance of how participants communicate emotion 
verbally has driven the refinement of targeting a complex 
emotion by using a key phrase or string of words that act 
as guiding descriptors in the environment (Figure 4.41). 
Where “Joy” is moving away from the focussed small 
areas of controlled inhabitation in the previous phases to 
an environment that allows the participant to roam freely 
and explore. The base environment again uses World 
Machine to generate a landscape with the limitation in 
mind that natural boundaries need to exist that restrict 
the participant from exiting the designed experience 
(Appendix 8; Figures 4.42, 4.43). As part of the shift to 
an open and explorable environment, the tools developed 
and used in this phase are intended allow for simple 
application of large scale environments to the an already 
set up atmospheric space. To achieve this a procedural 
terrain material is set up that adds the detail of changing 
the blending in a different texture to the standard grass 
base on sloped surfaces. Use of this can be seen in Figure 
4.44 where simple adjustment to the landscape actively 
remove the grass mesh and instead display a cliff texture, 

allowing for rapid iteration of base environments without 
the need to put detailed design work into finding out 
if it is viable for the experience wanted. In addition to 
the procedural terrain tool a night and day cycle also is 
implemented that runs during active use (Figure 4.46, 
4.47, 60). This cycle is a way to either determine what 
angles and strengths of light inform an engaging space, 
or to let run as normal and allow active shift in lighting 
conditions while a participant is inhabiting the space.

VARIABLE CHOICE

Digital Medium Unreal Engine 4

Setting Forest

Perspective of Inhabitant 3D, 1st Person, Free Movement

Target Complex Emotion - Key Descriptors Joy - Wonder, Excitement, Discovery

Test Qualitative

Toolset(s) Utilised Day/Night Cycle, Procedural Landscape
Figure 4.41: Variables and choices used for Phase Four
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Figure 4.42: Aerial perspective and contoured plan (2.5m) presenting the general layout of the landscape

VIEW 1 VIEW 2 VIEW 3

Figure 4.43:Views within the digital space from an inhabitant’s perspective
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Figure 4.44: Visual representation of procedural terrain determined by slope

MATERIAL FOR SLOPE

APPLICATION OF SLOPE MATERIAL
Figure 4.45: Landscape material providing procedural function
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Figure 4.46: Comparison image between night and day at their zenith

NIGHT

DAY

Figure 4.47: Storyboard of a full night and day cycle
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Figure 4.48: Composition of the Final Output in Phase Four

Figure 4.49: Storyboard of the Final Output in Phase Four
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The targeted complex emotion essentially became 
imparting the joy of discovery and exploration in a new 
environment, the spark of excitement when a space 
intrigues and pulls the participant to explore. To assist in 
this the landscape chosen is arranged in a vein like valley 
that appears to expose a pulsing stream that grows into a 
large expanse of water. This experience strikes a balance 
between giving the participant familiar forms that provide 
comfort and the mysterious pulsing veins of the hidden 
valleys converging a vista-like point at the waterside. 
The balance works effectively and strongly suggests that 
familiarity is important to the phenomenon of Spatial 
Flow, making participant’s comfort a consequence of 
familiarity or a part of the other axis.

While the spatial experience is successful in giving valuable 
insight, technical limitations were brought to light during 
the design phase in the form of the processing power of 
the computer. The issue being that if any adjustments 
were made to the scene lighting that would cause the 
need for a light build, similar to the raytracing process of 
rendering, the build would take at least forty five minutes 

to complete. While still faster than rendering in general, a 
part of the quality that is so valuable to RTVE is the rapid 
iterations that can be produced and during phase four an 
iteration would mean a lot of lost time which can’t be 
put to use in other areas due to the drain on processing 
power. This limitation suggests that, like in phase three, 
due to the personal learning process in use of UE4 there 
was an unknown issue causing the light build to become 
an issue. Otherwise there is a need to design in a more 
localised manner that is intricate in detail but smaller in 
scope.
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KEY PRECEDENT: 
ISLANDS NON-PLACES

Islands: Non-Places is a series of spatial experiences 
developed by Carl Burton as an expression of a variety 
of normal environments in modern cities that transform 
in front of your eyes in reaction to the participant’s 
interaction. Each designed space starts as in Figure 5.1 as 
a simple urban setting that is saturated with a spectrum 
of colour that informs the participant immediately that 
the environment is not emulating reality, the setting is 
simply to create a starting point for the participant to 
understand. This view is enforced by the manner of 
control over the environment where the ability to pan 
right and left in orbit around the setting is given.

The importance of Islands: Non-Places to Aesthetics 
of Digital Emotion lies in the idea of kinetic space and 
Burton’s approach to it in these experiences. As stated 
earlier each designed space has a familiar setting on first 
introduction, but the participant is guided by spatial cues 
to interact with various objects within the environment 
that to begin with cause small kinetic moments of visual 
and aural transformation. These cues use simple methods 
such as a simple pulsing glow from the specific object to 

attract the participant’s attention when needed (Figure 
5.2). These kinetic moments add together to eventually 
transform the environment beyond the boundary of 
recognising what initially was presented and becoming 
a different and unusual space. The final space however 
works as a participant experiencing the transformation 
because, first, the participant has played an active role in 
each change that occurred and, second, the transitions 
are visually communicated every step to appear to make 
sense within the context the space provides.

This precedent is an important part of how phase five is 
approached from a design perspective as a first application 
of design knowledge in a built environment, and looks 
to draw on the connectivity provided by active spatial 
engagement in environmental change.

Figure 5.1: Screenshot of the beginning of an experience in Islands

Figure 5.2: Highlighting an example of a spatial cue in the glowing 
lamps
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END

BEGINNING

Figure 5.3: Composition of the example spatial experience in Islands

Figure 5.4: Storyboard of the example experience in Islands
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As the final design phase of this body of research, 
“Celebration” shifts from the forest physical environment 
into gallery space, specifically using Wellington Art 
Gallery as base starting point to craft the physical 
environment. Since the core of “Celebration” is in the 
presentation of infinite possibility within digital space, 
the role of narrative is reintroduced without the same 
detrimental influence as in phase one. This is achieved 
by the focus on where narrative is used, which is in 
the sketching of a storyboard as a form of spatially 
planning experience and potential atmospheric qualities 
(Appendix 9). In conjunction with the spatial planning, 
the physical environment is used extrapolate digital form 
from site images using Autodesk Remake to reconstruct 
architectural features from photos (Figures 5.7, 5.8). This 
process artificially enables the creation of forms that are 
reminiscent of the original physical objects, yet distorts 
and blends the outcomes enough to skew perception 
away from physical standard reality. The resulting digital 
objects are laid out using an area of exploration for the 
main experience, then populating the surroundings to 
impress upon the participant the feeling of expansiveness 

that is a part of infinite virtual space (Figures 5.9, 5.10). 
As shown in Figure 5.11 however the main experience 
utilises a transition that is tied to character movement to 
trigger a moment of convergence and conjectured growth 
around the space’s focal point.

VARIABLE CHOICE

Digital Medium Unreal Engine 4

Defined Physical Environment Wellington City Art Gallery (Digitised)

Perspective of Inhabitant 1st Person, Free Movement

Target Complex Emotion - Key Descriptors Celebration - Joyful, Contemplative, Awe

Test Qualitative

Key Intangible Parameters Hue, Depth and Brightness

Experiential Narrative Growth and Possibility
Figure 5.5: Variables and choices used for Phase Five
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Figure 5.6: Screenshot of a separate example in Islands as an influence on the design aesthetic for Phase Five
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Figure 5.7: Autodesk Remake creations using staircase and cross beam images
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Figure 5.8: Autodesk Remake creations using a central dividing wall as the focus
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Figure 5.9: Static image of the overall layout using the grid spawner

SETS GRID SIZE (X.Y)

Figure 5.10: Blueprint controlling the size of grids that are spawned and the object spawned at each point
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Figure 5.11: Images of the wireframe material transition and kinetic transformation

INITIATES FINALE

SETS STARTING POINT

CONTROLS TRANSFORMATION OF ENVIRONMENT 
THROUGH CHARACTER MOVEMENT

Figure 5.12: Blueprint controlling the final kinetic experience as tied to the character’s movement
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Figure 5.15: Before and after image of the singular Growth outcome

Figure 5.13: Static image of the singular Growth outcome

Figure 5.14: Static image of the threshold
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Figure 5.16: Composition of the Final Output in Phase Five

Figure 5.18: Storyboard of the Final Output in Phase Five





CHAPTER SIX: CONCLUSION
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Aesthetics of Digital Emotion proposes initially to compile 
a library of knowledge that imparts understanding of 
atmosphere’s impact on virtual space in addition to a 
method, or collection of guides, that shows how to use 
the information on atmosphere to design emotional 
experience accurately. It can be stated with conviction 
that clear progress in refinement of the method and the 
accumulation of knowledge has occurred in the design 
research from initial theoretical placement to design 
application. What is needed to be established is the 
amount of progress that was made which, with the nature 
of the research aims, can only be expressed through what 
was achieved. The achievements for this body of research 
can be summarised to four specific aspects of learning.

First, is the implementation of engaging the participant 
in each spatial experience evolving the conjecture of a 
Spatial Flow. The research points towards space that 
utilises a refined sense of familiarity in conjunction with 
comfort garners stronger attention from the participant. 
But due to the lack of exploration across a wider range of 
target emotions, there is the possibility that Spatial Flow 

implemented in this fashion does not allow for a range 
in emotional impact and instead restricts response to a 
defined spectrum between excitement and oppression. 
If this is the case it may be that to achieve separate 
emotional spectrums then different axes to Spatial Flow 
are necessary. Within the exploration done this possibility 
is important as, while familiarity has been highly relevant 
across the various design phases, it is also because it was 
chosen and used in a fashion that would best suit the 
goal. If other balances in participant connection can be 
similarly influenced would they be less or more important 
to the overall engagement and generation of Spatial Flow. 
A separate direction this could proceed in is the possibility 
that Spatial Flow is only a factor in the engagement with 
Emotional Response by the participant.

Second, is the definition developed for Emotional Response in 
the context of this research. Where, discussed previously, 
Emotional Response rarely could be summarised with a 
singular word and this discovery from the quantitative 
data informed the shift in how complex emotion was 
targeted in the refined method. Ultimately the changes 

made helped to give focus to designed experience. Tying 
into this is the third facet of learning, which is the spatial 
focus that is developed from phase one through to five. 
Over the course of research a clear shift from aimless 
to purposeful has been occurring in the ability for a 
participant to inhabit and understand the setting and 
experience. Along with emotional response, factors like 
the change in implementation of narrative have served to 
craft a more refined experience each phase of design.

Finally, the tools which have been developed over the 
course of Aesthetics of Digital Emotion are reminiscent of 
parametric and generative design through programmes 
and plugins such as Grasshopper, but due to the visual 
quality of UE4 over the form focussed Rhino the toolsets 
serve as generative atmosphere tools. These tools directly 
show the fulfillment of one objective, and serve as 
conduits to understand atmosphere within virtual space, 
becoming a valuable tool in design and the gathering of 
knowledge.

THE REFINED 
METHOD
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The methodology that was undertaken for Aesthetics of 
Digital Emotion can be overall deemed successful with 
progress achieved through the reaching of objectives that 
pushed the body of research towards specific aims. The 
iteration process defined as the method for carrying out 
research functioned as intended in enabling the gathering 
of information and the refinement through developing 
what was successful and filtering out the detrimental 
features. Primarily the methodology is limited due to the 
nature of the thesis in that there is no definitive end to 
gaining understanding and application of virtual space. 
In addition time and length restrictions mean that the 
theoretical lacks the breadth and depth that atmosphere 
and virtual space are due to properly explore there 
nuances. These restrictions led Aesthetics of Digital Emotion 
to be intended as a starting point for discourse in an area 
of design that is just beginning to be explored, with the 
intention that the discourse would be continued in the 
future.

On this note the body of research would see three areas 
for immediate attention if it were to be continued. 

These being the reintroduction of sound into the spatial 
experiences, as an important quality in the limited senses 
of virtual space; and the refinement and compression of 
designed experiences that can be distributed to a wider 
audience for the purpose of getting a larger amount of 
more specific feedback.

THE PROCESS OF 
REFINEMENT
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Appendix 1.2: Variations on Node locations to inform spatial design

Appendix 1.1: Process of using randomised vectors to inform the spatial layout of Memory
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NODE 1

NODE 2

NODE 3

NODE 4

NODE 5

Appendix 2.1: Development of character model in Memory and the visual change signifying progression

Appendix 2.2: Death animation for Memory character

Appendix 2.3: Movement animation for Memory character

Appendix 2.4: Idle animation for Memory character
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SATURATION
COLOUR

Appendix 3.3: Process of inputs changing the hue and saturation of a Dynamic Sphere

Appendix 3.1: Transitional image series depicting the active hue control

Appendix 3.2: Still image series depicting the active saturation control
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Appendix 4.1: Timelapse of Dynamic Sphere over 9 seconds and with 5 settings

Appendix 4.2: Dynamic Sphere set to pulse between various light intensities

PULSE SPEED
MAIN STRENGTH

SECONDARY STRENGTH

Appendix 4.3: Process of inputs changing the light intensity and pulse speed of a Dynamic Sphere
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DARKNESS PROGRESSION/REGRESSION

DARKNESS REVERSAL

TOGGLE ON/OFF
Appendix 5.1: Visual example of real time change using depth and hue controls

Appendix 5.2: Blueprint events that control the corresponding effects
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Appendix 6.1: Generation of a simple landscape using World Machine

NOISE GENERATOR EROSION FILE OUTPUT HEIGHTMAP

Appendix 6.2: Process of setting up the parameters to generate landscapes within World Machine
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Appendix 7.1: Perspective view of the landscape generated from the World Machine height map

NORTH-EAST CORNER NORTH SIDE NORTH-WEST CORNER

Appendix 7.2: Perspective views of the landscape from different North based locations
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Appendix 8.1: Refined used of World Machine to produce a realistic environment

HEIGHTMAP RGB BITMAP NOISEMAP PREVIEW MESH

Appendix 8.2: World Machine outputs used for landscape construction in UE4
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1 2 3 4 5

6 7 8 9 10

11 12 13 14 15

16 17 18 19 20
Appendix 9.1: Sketched storyboard used for planning Phase Five’s experience
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