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Architectural visualisation is often viewed 

with a degree of hesitancy by the architectural 

profession, for a perceived lack of criticality in the 

methods and outputs – particularly with the rise 

of hyper-real still imagery production. However, 

photography too suffers from a certain disconnect 

from an authentic experience of space, which we 

experience through our moving within it, our 

sensory gamut stimulated by the atmosphere 

memorable architecture possesses. This atmosphere 

is a holistic assemblage of design decisions made 

by the building designer, connected to mass, 

light, materiality, sound, among others. The field 

of gaming has been able to deploy many of these 

characteristics in virtual space for decades in some 

manner, and the tools used have been refined to 

the point where they are technically, and fiscally 

accessible to architecture.

This thesis proposes that real-time virtual 

engines, as used by game designers, can extend 

the field of architectural representation and 

design, by better conveying a sense of architectural 

atmosphere and providing increased immersion in 

virtual space compared to traditional techniques. It 

first seeks to define what architectural atmosphere 

may be recognised as, and how it may be caused to 

manifest, and then applies these findings to virtual 

space as a means to test the relationship between 

the real and unreal. Further to this, it applies this 

methodology to an iterative design process of 

both an architectural and virtual nature, with a 

final output that demonstrates the result of both 

concurrently.
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Quiet reigns with nothing to break the silence save the note of the boiling water in the 
iron kettle. The kettle sings well, for pieces of iron are so arranged in the bottom as 
to produce a peculiar melody in which one may hear the echoes of a cataract muffled 
by clouds, of a distant sea breaking among the rocks, a rainstorm sweeping through a 
bamboo forest, or of the soughing of pines on some faraway hill.  

Kakuzo Okakura, “The Book of Tea”
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One needs only visit the ubiquitous Archdaily 

website to understand the close examination 

architectural visualisation undergoes at the hands 

of the architectural profession. Articles titled “Are 

Renderings Bad for Architecture?” and “Are 3D 

Renderings Deceiving Architects and Clients?” 

hint at the ire many professionals hold for modern 

representation, particularly those produced with a 

computer. It seems this attitude is borne from a 

perceived dearth of criticality regarding how these 

virtual works are produced - both how the work 

is fabricated as well as the final representation 

(Pallasmaa 30).These representations are ultimately 

intended to represent an unbuilt architectural 

design. They serve to inform a designer of their 

intentions and to convince the layperson of the 

qualitative nature of the proposed space. They are a 

visual design tool, but this could be extended when 

one considers the role of virtual representation 

in the “experience” of space. Architectural space 

is experienced by moving through it - and the 

various attributes of space - light, material, mass, 

sound and so on, contribute to how this space is 

understood, and is what establishes atmosphere. To 

experience atmosphere is to experience space, 

and to experience these, one must be immersed 

in the moment they inhabit. Presenting this as a 

still image, where the viewer looks “at” a frozen 

moment, is far removed from the genuine experience 

(Pallasmaa 30). Even fly-through animations and 

films are problematic - we inhabit a camera, but 

have no free will. If we understand this according 

to an “immersion index”, a scale of experiencing 

space through representation, photography, still 

and moving, remain arguably the closest means 

to experience space, purely due to its ability to 

communicate sensory reality. Thus, for unbuilt 

space, where photography is not possible, seeking 

to replicate the qualities of the photographic may 

result in a closer approximation of (Cogburn and 

Silcox 48) - in the context of this thesis, a space and 

its associated atmosphere. Architects are renowned 

for their dealings with notions of atmosphere, and 

the profession strives to push the technological line 

ever forward. Thus manifests a position whereby 

the eye of the architect falls upon the world of 

gaming, and the use of real-time virtual engines to 

represent space.

1 .1  -  P R O B L E M  S T A T E M E N T

> Fig. 1.01 - “Immersion Index” of representational 

media
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This thesis seeks to explore how real-time virtual 

engines can act to further the architecture and 

architectural representation fields. The principal 

aim of this design-led research is:

To demonstrate a methodology that extends upon 

current representational methods of imbuing 

virtual space with architectural atmosphere, this 

through the use of a real-time virtual engine.

1 . 2  -  A I M S

The principal objectives of this thesis are;

• To gain an understanding of what 

architectural atmosphere is, how it manifests, 

and how, through architectural and virtual 

design, its application may be controlled

• To apply these findings to virtual space as 

a means to test the RTVE’s abilities, this 

through recreation of real-world space that 

exhibits atmosphere

• To extend these objectives’ findings to 

the design of a new virtual environment, 

that by virtue of design experimentation, 

demonstrates real-world atmospheric 

qualities

1 . 3  -  O B J E C T I V E S

How may the use of real-time virtual engines 

enable an experience of architectural atmosphere 

in virtual space?

1 . 4  -  R E S E A R C H  Q U E S T I O N
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This thesis has a design-lead research 

methodology, with emphasis on design output. 

According to Peter Downton, the value of this 

approach is constant reflection on work produced, 

this producing clearer work and uncovering 

otherwise unknown knowledge (Downton).

Literature Reviews and Case studies are used 

as a means to contextualise the work within the 

discipline, by outlining a series of characteristics 

that can be then addressed in the following chapters, 

the first of which involves experiments using 

the Unreal Engine to test for virtual atmosphere 

reproduction. Site analysis is then engaged to 

provide specific tools to address the architectural 

and virtual design output and provide specificity 

of place. Programme analysis is applied to further 

tighten the architectural requirements.

The architectural design process looks to 

traditional hand drawings to engender form 

and space, and to provide a swift and flexible 

iterative design process. 3D modelling of these 

design outputs then act to solidify these initial 

experiments.

The virtual design methodology is almost 

exclusively digital, using 3D modelling techniques 

to produce form, these then being realised in real-

time space with the Unreal Engine, inside of which 

lighting, material creation, sound and other aspects 

of atmosphere are made manifest. Other programs, 

such as World Machine and Speedtree are utilised 

to provide high quality 3D assets for the virtual 

space.

1 . 5  -  M E T H O D O L O G Y
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Literature Review
“Atmosphere”

ContextProgramme

Case Studies

Vals Chichu3rd + 7th

Research Question

How may the use of real-time virtual engines
enable a closer experience of architectural 

atmosphere in virtual space?

RTVE
Experiments

Art Gallery EnvironmentPreliminary Design

Developed Design

Overall Re�ection

Architectural Design

Virtual Design

^ Fig. 1.02 - Flow diagram of thesis research process and 

inter-chapter relationships
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Global Illumination: A system that models how 

light bounces off surfaces, onto others, providing 

indirect light. (Unity Games)

PBR: Physically-Based Rendering is a 

methodology whereby materials and light follow 

real-world laws of nature, approximated using a 

rendering engine. (Dice)

Photogrammetry: Process whereby a series of 

photographs of a static object are used to create a 

3D model.

Real-time versus Traditional Rendering: 

Traditional ray-tracing traces individual “rays” of 

light from pixels on a screen back to their source 

(sun, static light etc.), including every object it 

bounces off on that journey. Real-time rendering 

scans a scene, locating objects for rendering, 

resulting in a far faster render time, allowing real-

time navigation of space.

RTVE: Real-time Virtual Engine, in this case, 

Unreal Engine.

Tessellation: A computational process that uses 

greyscale images to split geometry into smaller 

geometry, to increase the surface detail (Epic 

Games)

1 . 5 . 2  -  G L O S S A R Y

The Unreal Engine is the selected “RTVE”, 

and a key component of this thesis. It is a real-

time rendering engine, most commonly used by 

game designers. It can create highly immersive 

virtual space with photorealistic rendering, sound 

and scripted events, among others. The resultant 

environment is able to be “played” on a modern 

computing system and virtual reality headsets.

1 . 5 .1  -  U N R E A L
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This thesis seeks to explore architectural 

representation techniques using real-time game 

engines, and whether these tools provide another 

layer of information to a designer through the 

ability to traverse convincing virtual atmosphere. 

This will be addressed through the design 

and visualisation of an Art Gallery located in 

Wellington, New Zealand.

To keep the scope manageable, the architectural 

design process is closely lead by the built case 

studies in regards to desired atmospheric results, 

though responds to specific contextual and general 

programmatic needs. The virtual design process 

will be limited to the representation of the proposed 

built space and surrounding natural context/site in 

real time. This is a highly immersive, traversable 

environment, that is visually accurate and will 

include auditory feedback and scripted events.

1 . 6  -  S C O P E
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Chapter One will introduce the work, outlining 

the problem to be addressed as well as the aims, 

objectives, and methodology of the thesis work, 

and also structures how these will be addressed.

Chapter Two   provides the theoretical 

background for the research area, looking 

to Jun’Chiro Tanizaki, Peter Zumthor and 

Mark Wigley’s respective descriptions, and 

understandings of atmosphere in an architectural 

context.

Chapter Three presents a series of case studies. 

These are the Thermal Baths by Peter Zumthor, 

Chichu Art Museum by Tadao Ando and the final 

case study is of a piece of architectural visualisation 

titled “The Third and the Seventh”, by Alex 

Roman. 

Chapter 4.1 explores a series of technical and 

design experiments, drawn from the Therme Vals 

case study and literature review, seeking to recreate 

the baths in real-time virtual space as a means to 

begin establishing a methodology for re-creating 

atmosphere

Chapter 4.2 presents another series of technical 

and design-based experiments, this time based 

around the Chichu Art Museum case study. This 

acts to expand upon the earlier chapter’s work 

by both extending existing methods, as well as 

introducing new atmospheric tests.

Chapter Five introduces the context addressed 

in this thesis through an overview of the specifics 

of the selected site. This includes climate, history, 

topology, accessibility and aspects of site flora and 

geology, and posits how these may drive design 

decisions.

Chapter Six investigates programmatic concern 

for an art gallery dedicated to James Turrell’s work. 

This includes an overview of Turrell’s past works 

in terms of space requirements, as well as two 

case studies of modern art galleries within a New 

Zealand context.

Chapter Seven explores the preliminary design 

section, comprising three design iterations. This 

section looks to earlier chapters for developing an 

art gallery in virtual space that responds to context 

and programmatic needs, whilst also applying 

learnings from the design experiments, these 

seeking to imbue the spaces with atmosphere.

Chapter Eight presents the developed design, 

introducing and discussing the final virtual art 

gallery iteration, and reflecting upon the outcomes.

Chapter Nine concludes the thesis with critical 

discussion on the research investigation produced, 

and where its finding may be applied. It also looks 

at how the research may be extended beyond the 

original scope.

1 . 7  -  T H E S I S  S T R U C T U R E
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2 . 0  -  L I T E R A T U R E  R E V I E W
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This chapter begins the process of focusing on the 

first objective, of understanding what architectural 

atmosphere is and how it might be controlled, this 

provides a base level of information to address the 

thesis aim of using a RTVE to replicate atmosphere 

in virtual space. Peter Zumthor’s “Atmospheres, 

Mark Wigley’s “The Architecture of Atmosphere” 

and Jun’Chiro Tanizaki’s “In Praise of Shadows” 

are the selected writings for this chapter.

O V E R V I E W
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The idea of atmosphere in architecturally 

designed space, has been discussed at length within 

the context of modern design practice. Though 

their motivations may vary, these practitioners, 

who are authorities on the topic, allow the 

discipline to understand the notion of architectural 

atmosphere. They provide descriptions by which 

we might define what architectural atmosphere 

is - this through richly worded experiences of 

space and imagery that moved them. This in turn 

offers a variety of idiosyncratic methods by which 

architectural atmosphere tends to manifest. Finally, 

they present a way to control this exhibition of 

atmosphere - showing that to attempt to illicit 

atmosphere itself is not enough, it must be applied 

by a knowing mind, and hand.

Before unpacking how atmosphere is produced, 

there is the matter of defining it. The notion that 

atmosphere is difficult to identify is clear - Tanizaki 

goes so far as to suggest as much (Tanizaki 3) 

Mark Wigley supports this through his viewing of 

atmosphere, speaking of the difficulty with which 

architectural dialogue on the topic describes it. 

The issue is of course the nature of the subject - the 

“intangibility” (Wigley 18) of it offering little help 

in defining it. However, these writers do offer up 

ways by which we might begin to approach it. For 

Zumthor, it is a question of what “moves” him, on a 

personal, spiritual level, this being atmosphere. He 

explains further, saying “What is it that moved me? 

Everything” (Zumthor, Atmospheres 17). Wigley 

seems to agree, stating “atmosphere is a climate 

of ephemeral effects” (Wigley 18). What more is 

a climate than an accumulation of specific events 

impacting a locale? These events are understood 

at a personal level, Zumthor suggesting that 

atmosphere exists within the individual, saying “it 

is all in me”

A T M O S P H E R E

^ Fig. 2.02 - Lee Ufan Museum - Tadao Ando, 2010

^ Fig. 2.01 - Church of the Light - Tadao Ando, 1999
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(Zumthor, Atmospheres 16). Tanizaki furthers 

this in his exploration of a specific Japanese 

atmosphere. He explores a realm outside that of 

the physical, with reference to time. He looks to 

the imagery of a tea master, who upon hearing the 

sound of a boiling tea kettle “is taken from himself 

as if upon the sigh of the wind” (Tanizaki 15). 

These authors speak of the difficulty with which 

atmosphere can be defined, though within their 

own writings, we can understand that atmosphere 

is an accumulation of local events, experienced by 

the user via the senses, and when applied effectively, 

a moving tool. It is shaped by both qualities of 

space, but also time and personal experience.

With an understanding of how one might identify 

atmosphere, unpacking the base elements of what it 

is comprised of is critical in understanding how to 

cause it to manifest. In the collection of his lectures 

on the topic, Peter Zumthor seeks to break the 

topic of atmosphere into its various foundational 

aspects. He looks to the quality of natural light - 

“Where and how the light fell. Where the shadows 

were.” (Zumthor, Atmospheres 57) as providing a 

moving, spiritual quality. Tanizaki also places value 

on the atmospheric qualities of light, when speaking 

of the dark nooks that hold Japanese art, “Where 

lies the key to this mystery? Ultimately, it is the 

magic of shadows.” (Tanizaki 20). Zumthor also 

extends to elements of a more formal pursuit in the 

chapter “Tension between Exterior and Interior”. 

He argues that a successful relationship between 

interior and exterior adds to atmosphere, where the 

transition to “suddenly becoming aware of being 

enclosed” becomes a powerfully felt effect. This 

induces an “unbelievable feeling of concentration… 

something holding us” (Zumthor, Atmospheres 

45). Wigley too talks of this relationship when he 

says “atmosphere starts where construction stops” 

(Wigley 1). His view is one whereby architecture 

and atmosphere coalesce, each one informing and 
^ Fig. 2.04 - Allmannajuvet Zinc Mine Museum - Peter 

Zumthor, 2016

^ Fig. 2.03 - Bruder Klaus Field Chapel - Peter 

Zumthor, 2007
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creating the other simultaneously at this 

threshold. Atmosphere consists of critical elements 

that impact upon one’s experience of space. These 

may be comprised of the output of controlling 

natural phenomena, or simply that of design 

intent. However, these attributes all form a general 

palette from which atmosphere seems to manifest.

Having an understanding of how one recognises 

atmosphere and that it is elemental in its nature, 

exploring how to govern these elements’ behaviour 

is critical. Looking again to Zumthor, he expresses a 

particular interest in materials - how their attributes 

can act to affect space and light. He speaks of the 

“endless” nature of materials, the means by which a 

designer assembles their material palette ultimately 

having an effect on atmosphere. He points out how 

“materials react with one another and have their 

radiance” (Zumthor, Atmospheres 24), the material 

composition affecting atmosphere through the 

unique impact on light, colour, temperature and 

sound. For Tanizaki, a thoughtful application of 

colour to walls works alongside light and shadow, 

saying, “We delight in the… glow of fading rays 

clinging to the surface of a dusky walls, there to 

live out whatever life remains to them” (Tanizaki 

18). His view is one where the effect of natural 

light is controlled, through colour, material and 

more formal pursuits, in such a way that light 

acts to dictate atmosphere. Mark Wigley explores 

a different avenue in his work, using the example 

of how drawing techniques (and thus the artist), 

control an intended atmosphere. He looks to Frank 

Lloyd Wright’s perspective of Fallingwater, saying, 

specifically the manner of how the sky is “drawn as 

series of parallel wavy blue lines that echo shape of 

building and trees… it looks like an atmospheric 

aura produced by the design.” (Wigley 58). For 

Wigley, a drawing can act as an “atmosphere 

simulator… even the most abstract lines produce 

sensuous effects” (Wigley 27).
^ Fig. 2.06- Benesse House Museum, Tadao Ando, 

1992

^ Fig. 2.05 - Chikatsu-Asuka Museum - Tadao Ando, 

1994
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Atmosphere has historically escaped definition, 

its origins in the gaseous, ever-morphing emissions 

of our solar system. Given its defining power 

over spatial experience, academics have sought 

to understand how it is experienced, what it is 

comprised of and how its manifestation may be 

manipulated. For them, atmosphere is experienced 

as an agglomeration of local events, a climate, 

this being experienced by our senses and memory. 

These events act together, constructing atmosphere 

autonomously. These atmospheric climates are 

constructed of a series of elements that have been 

identified as that which produce atmosphere. They 

exist in space regardless of design intent, though 

can be controlled according to how they tend to 

reveal “themselves”, material, texture, form and 

innumerable other tactics acting to govern their 

behaviour, and thus atmospheric expression in 

architectural space.

^ Fig. 2.08 - Shelters for Roman Archaeological Site, 

Peter Zumthor, 1986

^ Fig. 2.07 - Bruder Klaus Field Chapel interior - Peter 

Zumthor, 2007
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This Literature Review helps establish a strategic 

set of design principles that can be incorporated 

into the design experimentation process. The 

design principles arising from the Literature Review 

include: understanding what atmosphere is, and 

how it can be made manifest. This is important, as 

these will be applied to virtual space experiments as 

a means to test the theoretical positions. This will 

be achieved through applying real-world strategies 

to virtual space, such as constructing accurate 

materials, and applying light in a considered and 

realistic manner.

The following chapter discusses built and 

representational case studies where atmosphere 

has manifest, these demonstrating real world 

examples of an extension of the Literature Review 

opportunities

O P P O R T U N I T I E S
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3 . 0  -  C A S E  S T U D I E S
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In addressing the problem of a detached 

spatial experience with regard to architectural 

representation, the following chapter looks to the 

objective of gaining an understanding of what 

architectural atmosphere is, and how it might be 

controlled through specific examples that extend 

upon the literature review. This will be carried 

out through through two built case studies; Peter 

Zumthor’s Thermal Baths at Vals and Tadao Ando’s 

Chichu Art Gallery, and a visualisation case study: 

Alex Roman’s “The Third and the Seventh”.

O V E R V I E W
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^ Fig. 3.02 - Southern-most corridor at Vals 

demonstrating cave-like quality of light and material

^ Fig. 3.01 - Sketch by Zumthor capturing circuitous 

plan inspired by a cave system
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The Thermal Baths by Pritzker Prize Winner, 

Peter Zumthor, are recognised as exhibiting 

architectural atmosphere of a remarkable quality. 

Though this atmosphere manifests via a multitude 

of means, there are a notable few that are 

particularly influential. Zumthor has looked to the 

surrounding mountains as inspiration in forming 

space, imbuing the building with a sense of the 

timeless. His dedication to the use of stone that 

“belongs”, alongside the bathing waters, provides 

a means to fuse place and programme. Finally, his 

focus on the ritual of bathing and a naturalistic 

circulation arrangement acts to slow one’s sense of 

time.

From early in the design process, Zumthor was 

influenced by the context he was building within. 

He sought to replicate the sense of time immemorial 

one might encounter within a circuitous cave 

system, deep within the earth where events are 

measured on a geological scale. Despite the baths 

being part of a larger complex, Zumthor desired to 

give the impression they were “older than anything 

built around it” (Hauser and Zumthor 23) as a 

mechanism to both shift away from outmoded 

architectural methodologies, as well as create 

something that “emerges out of the place itself ” 

(Durisch 40) - this to induce an atmosphere aligned 

with that of the subterranean. For Zumthor, this 

“dialogue with the mountains” (Martin) allows the 

building to become an extension of the landscape, 

and this in turn produces a sense of timelessness, 

through a sense of an overpowering atmosphere of 

stillness. These baths are a product of their place, 

through Zumthor’s dedication to the imagery of 

the mountains that rise around them.

3 .1  -  T H E R M E  V A L S

Peter Zumthor - 1996
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^ Fig. 3.03 - Layered geological qualities of Gneiss stone 

against the human body
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It is not just the formal arrangement of space 

that imbues the baths at Vals with a sense of 

timelessness. Zumthor’s application of the local 

gneiss stone of Vals (Durisch 39) extends this, and 

operates alongside the pools of water it holds. The 

selected stone comes from a local quarry located 

nearby - the stone being approximately 300 million 

years old (Hauser and Zumthor 28). This timescale 

imbues the stones with qualities that hint at this 

timescale, but also more “material” properties. 

One can sense the compression in the strata, the 

pushing and pulling that the stone has undergone 

over millennia. Placed alongside the “sensual 

shimmering” (Copans) of the pool water, the stone 

becomes all the more immovable. The atmosphere 

is a love affair between stone and water, the clear 

water leaving its traces on the opaque grey of the 

stone (Copans). This dedication to the gneiss was 

a product of experimentation, with outside sources 

of stone considered. However, as Zumthor himself 

states, they simply had to rely on the “atmospheric 

qualities” of the stone (Hauser and Zumthor 140), 

that worked alongside water, producing a raw, 

physical experience (Durisch 40).

Peter Zumthor continues his naturalistic 

approach in organising programme, specifically 

the manner of arranging circulation and his focus 

on the ritual of bathing. Zumthor has organised 

the volumes within the baths in a manner that he 

refers to as a “geometric cave system” (Zumthor, 

Three Concepts 12). This interior space engenders 

a “meander” (Copans) through the spaces within. 

Zumthor points to the natural world again when 

he states this experience is “like walking in a forest 

without a path” (Durisch 40). This approach to 

circulation produces a “feeling of discovery” - 

the atmosphere of tellurian stillness is promoted 

by this slowing of movement. Zumthor has also 

focussed on the act of bathing, looking to ancient 

Roman bathhouses for the “universal… archaic” 
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^ Fig. 3.04 - A collection of volumes that inhabitants are 

free to wander between like a stone forest

^ Fig. 3.05 - The intimacy of bathing is staged against 

the might of the mountains
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 (Zumthor, Three Concepts 12) imagery 

associated with bathing. The entire process forms 

part of this, undressing becomes a “theatrical 

experience” (Zumthor, Thermal Bath at Vals 

35). The “pleasures” of bathing in an array of 

conditions, of warm stone and naked skin and 

intimacy or openness - these act to establish a 

relaxed atmosphere aligned with the natural world.

The Thermal Baths by Peter Zumthor is 

the consummate example of deployment of 

architectural atmosphere. Zumthor, in his quest 

for an atmosphere of stillness, of timelessness, has 

looked to his surroundings for inspiration. The 

spaces hark back to the nearby mountains, the 

subterranean volumes placing one inside them. 

Stone and water play a sensual game of contrast, 

through their dynamism and stoicism. Circulation, 

and the act of bathing further this experience 

through their intimate application.
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^ Fig. 3.07 - How the abstracted geometry manifests on 

site

^ Fig. 3.06 - The geometric volumes of Ando’s plan for 

Chichu Art Museum
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The Chichu Art Museum on Naoshima Island, 

Japan stands as an example of how Ando is able 

to produce and control atmosphere. He has 

achieved this through, firstly, his dedication to 

regular geometric forms to control the quality of 

space, and charge it with atmospheric “power”. He 

compliments this with his characteristic singular 

use of cast concrete, whilst commanding natural 

light, using it to soften geometry and produce an 

enigmatic sense. Finally, by building within the 

ground, the relationship with nature is heightened, 

inducing a powerful feeling of being within the 

earth and at one with the natural world.

While many of his contemporaries have erred 

toward a sculptor’s hand (Furuyama 27) in their 

creation of form, Tadao Ando has utilised a hyper-

simplified formal palette, this working to establish 

an atmosphere of stillness and clarity (Blaser, Tadao 

Ando: Sunken Courts 7). For Ando, space is more 

important than form (Furuyama 27). At Chichu, 

he employs a series of abstract volumes (Ando 

6) - squares, shafts, triangles. Masao Furuyama 

considers that in abandoning “manipulation of 

form” he has “reduced architecture to pure space.” 

(Furuyama 27). Ando says that through these 

simplistic volumes, the space has “a sense of further 

depth… resulting in intensified atmosphere” 

(Hatakeyama and al 88). This abstraction imbues 

the building with a distinct order, by virtue of 

the logic of the geometry present (Blaser, Tadao 

Ando: Sunken Courts 7) and gifts his work a sense 

of the primal, through the simple arrangement of 

space. For Ando, this is a means to create space 

“possessing purity, and hence power.” This is how 

Ando empowers space - logical formal decisions 

providing a palpable experience of atmosphere.

3 . 2  -  C H I C H U  A R T  M U S E U M

Tadao Ando - 2004
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^ Fig. 3.08 - Natural light and an “endless” material 

palette soften the hard geometry
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The Chichu Art Museum demonstrates Tadao 

Ando’s mastery of natural light and shadow, as 

well as his restrained material palette. Richard Pare 

considers the “penetration of architectural space 

by… light” (Pare 221) as vital to Ando’s work. 

He claims that the way Ando sets his hard forms 

alongside light, produces a harmonious effect 

through their “inherently contrasting qualities” 

(Pare 222), this dissolving the mass. William 

Curtis supports this, claiming Ando’s “abstract 

planes” are “brought to life by light and shadow” 

(Futagawa). Ando’s control of light also produces 

a sense of the mysterious, Pare saying “There is a 

sense of the revelation of space through luminous 

obscurity” (Pare 222). Ando’s use of concrete 

softens the mass of the building in its relationship 

with light. It becomes a “playmate” (Blaser, Tadao 

Ando: Sunken Courts 19) to light and shadow, 

Ando “training” this material to deconstruct form. 

Its “delicate” skin-like character (Blaser, Tadao 

Ando: The Nearness of the Distant 39), acts upon 

one’s inner thoughts, the monotony “mirrors your 

consciousness” (Furuyama 27) - encouraging one 

into the experience of atmosphere.

When considering Ando’s preference for space 

over form, a subterranean approach suits his pursuit 

of the “spiritual, inward nature of space” (Furuyama 

27). However, this act of “invisible architecture” 

(Ando 6) within the earth also serves production 

of a landscape where “architecture and nature exist 

as one” (Ando 8) and the atmosphere this induces. 

Ando states he is “deeply influenced by the feeling 

of space embracing life - a feeling you might get 

looking up at the sky from the depths of the earth” 

(Hatakeyama and al 88). This atmosphere of being 

“within” the earth is thus a product of mediating 

between the built and natural worlds. The forms, 

sunken within the earth, produce “a dense, still air 

that envelops my body, and a deep space that
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^ Fig. 3.09 - Built form sunken within the earth, where 

both exist as one
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seeps into my spirit.” (Blaser, Tadao Ando: 

Sunken Courts 7). His pursuit of a simplified 

formal language, where “nature flows into the 

building” (Blaser, Tadao Ando: Sunken Courts 13) 

through its preservation of landscape further adds 

to an atmosphere of intense, stillness.

Tadao Ando’s simplistic, but powerfully 

present, formal geometry allows him control 

over atmosphere, these hard edged forms being 

softened by the very light they seek to mould. His 

dedication to concrete further softens mass, whilst 

removing mental distraction from the atmosphere 

being built. Finally, building below the earth adds 

to atmosphere by placing one within the landscape, 

subordinate to the natural world, the heaviness of 

the resultant space adding to the power Ando seeks 

in his works.
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^ Fig. 3.11 - A dmonstration of complimentary light 

colour in The Third and the Seventh

^ Fig. 3.10 - Soft and hard light share a scene, softening 

space and increasing immersion
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In his visualisation piece, Alex Roman 

demonstrates the use of computer-generated media 

to reveal architectural atmosphere. He employs 

traditional techniques in production of well-

known architectural space in a virtual environment. 

For Roman, controlling both light and colour is 

critical in how atmosphere is experienced by the 

viewer through their emotional response. He is also 

measured in his use of materials, demonstrating 

the passage of time in their representation. Finally, 

his adherence to an incredibly high level of detail 

in his recreation of these spaces ensures immersion 

for the viewer by virtue of the implication of the 

ephemerality of the real world.

The use of light and colour in traditional art 

is considered crucial, and Roman’s work is no 

different. He states that his computer-generated 

work and that of painting and photography “share 

a universal foundation” (Roman, The 3rd and the 

7th 8), and that in both traditional and “CG”, “one 

has to have a perfect understanding about… light” 

(Roman). He employs these as tools to control one’s 

emotional response, through implied atmosphere. 

Direct, warm light and long shadows speak of the 

close of day. One can “feel” the warmness as soft 

light shifts across the scene. Roman uses contrasts in 

scene colour too - cool, blue light is complimented 

by a warm, orange glow. This use of light acts as 

a “tool for narration” (Roman) - he appeals to 

emotion through the creation of recognisable 

atmosphere. This symbiotic relationship of light 

and colour is imperative to Roman’s work and its 

success in impacting the viewer. He states “colour 

stimulates the senses of a spectator toward a certain 

emotion” (Roman, interview) and through his 

tightly applied use of a non-traditional toolset, he 

3 . 3  -  T H E  3 R D  &  T H E  7 T H

Alex Roman - 2009
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^ Fig. 3.13 - A sense of age is transposed through damage, 

staining and wear to materials and geometry

^ Fig. 3.12 - Natural and man-made materials alike are 

represented with precise imperfection
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successfully demonstrates virtual atmosphere.

Materials, through their behaviour and 

attributes, have the power to dictate the “feel”, or 

atmosphere of space, and Roman utilises them in 

a manner that works alongside light and form to 

impact the experience of virtual space. Interestingly, 

Jun’Chiro Tanizaki, author of “In Praise of 

Shadows” emerges as an “important influence” 

(Roman) in Roman’s material representation. As 

per Tanizaki’s appreciation for an Eastern aesthetic, 

Roman seeks to replicate the “beauty of the passage 

of time” (Roman). This imbues the materials and 

the geometry they adorn with a sense of the real, 

a sense that they have existed before your viewing 

of them, and act to give space character. Roman 

looks to the real world for inspiration for his 

material palette. He says, “the main source I use 

to extract textures to make materials as realistic as 

possible… is reality” (Roman, The 3rd and the 7th 

66). His understanding of the chaotic behaviour of 

materials gives his work a sense of the atmospheric, 

and a sense of being truly alive (Roman).

In the virtual world, geometric perfection 

abounds, and Roman’s ability to address this 

precision gifts his representation an immersive feel. 

Roman was “interested in portraying nature in the 

most realistic way possible and in representing 

it as another character of the piece that lives…” 

(Roman). Each tree is crafted, a result of study 

of botany (Roman, The 3rd and the 7th 127). 

Materials behave as they do in the physical world, 

light softly filtering through canopies. Roman 

speaks on the role the natural world plays “it’s 

there, present when time passes, the wind flows, 

light changes…” (Roman). This attention to 

detail extends to the recreation of the architectural 

pieces. Roman considers the imperfection of the 

world as crucial in the transmission of atmosphere. 

He meticulously rounds off edges, timber boards 

protrude, dimensions of spaces are approximated. 
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^ Fig. 3.15 - Imperfection of material extends to a micro 

scale in Roman’s work

^ Fig. 3.14 - An example of the highly realistic natural 

world Roman achieves
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On this approach, he says “This chaos grants the 

creative process behind an image a more organic 

texture.” (Roman, The 3rd and the 7th 30) It is 

this that gives his work the sense of the real, this in 

turn gifting back atmosphere.

The Third and the Seventh, by Alex Roman, 

successfully translates real world atmosphere into 

virtual space through an artistically considered 

approach to computer generated imagery. Roman 

combines light and colour to induce an emotional 

response in the viewer. His appreciation for the wear 

and tear of real-world materials embed a sense of 

passing of time in his work. Finally, his dedication 

to imperfection in his realisation of the built and 

natural elements of his world work by providing 

a near-perfectly immersive sense of place. This 

work, deeply impactful and masterfully created by 

a knowing hand, shares its basic elemental nature 

with that of traditional art, though manifests via a 

new toolset altogether.
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^ Fig. 3.16 - Sketch experiments exploring drawn 

atmosphere through simplified geometric form, materiality 

and imperfect geometry
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These case studies have illustrated a series of 

relevant aspects that can be further explored in the 

design experimentation process.

Peter Zumthor’s Thermal Baths induce 

atmosphere through form and space connected 

to the context, and by material application that 

furthers this, as well as offering a sensual dimension 

to atmosphere. These can be trialled within the 

RTVE as a means to attend to the challenge of 

producing virtual atmosphere. 

The Chichu Art Museum by Tadao Ando 

demonstrates simple geometrical form as a means to 

produce powerfully atmospheric spaces, operating 

in conjunction with an “endless” concrete material 

choice to soften these forms at human scale. This 

is relevant to this work, as it addresses the objective 

of deducing tactics for formation of atmosphere.

In “The Third and the Seventh”, Alex Roman 

controls the atmosphere of the virtual by appealing 

to one’s emotive state, through light and colour. 

His dedication to a high level of detail ensures 

immersion in the virtual world he has recreated, 

these points being directly relevant to the objective 

of using a RTVE to control atmosphere.

The following two chapters begin to apply an 

RTVE to recreate existing architectural atmosphere, 

linking the outcomes of the earlier chapters, and 

addressing the objective of exploring the ability of 

an RTVE to produce atmospheric, virtual space.

O P P O R T U N I T I E S
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The following two chapters are dedicated to 

design studies that seek to test RTVE’s ability 

to reproduce architectural atmosphere through 

replication of case studies from chapter three. 

These are the Thermal Baths at Vals by Peter 

Zumthor, and the Chichu Art Museum by Tadao 

Ando. This explores the findings of the literature 

review and case studies, albeit in virtual space, to 

begin addressing an extension of representation by 

increasing atmospheric immersion. This section’s 

output will be compared to existing photos of the 

spaces - if the RTVE can begin to replicate some of 

the visual qualities of these spaces, the additional 

aspects of real time navigation may produce a 

closer experience of spatial characteristics.

P R E L I M I N A R Y 

D E S I G N  S T U D I E S
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4 . 1  -  P R E L I M I N A R Y  D E S I G N  S T U D Y  O N E
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This experiment began to test the ability of the 

RTVE to reproduce architectural atmosphere. This 

was achieved through a set of smaller design tests, 

these being informed by the literature review and 

case studies. These are:

• 3D recreation of the Thermal Baths

• Exploration of Unreal Engine basics

• Materiality tests

• Lighting tests

• Context creation

• Sound tests

T H E R M E  V A L S  -  O V E R V I E W

< Fig. 4.01 - Still shot from the virtual verison of the 

Thermal Baths by Peter Zumthor
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This iterative design test was aligned with Alex 

Roman’s work in The Third and the Seventh, this 

being a high level of detailed modelling to more 

truly reflect the physical properties of real-world 

space. This ensures a comparison is based in 

physical truth. Building upon a low level of base 

detail in each successive iteration (see figure 4.02) 

allowed for the ability address sequential aspects 

of the spatial characteristics. For example, starting 

with the basic volumes that Zumthor uses to house 

programme, and then adding increasing detail 

to each individually, ensured consistency and an 

understanding of the assembly and arrangement of 

space.

4 .1 .1  -  F O R M  T E S T S

> Fig. 4.02 - Series of images demonstrating the iterative 

modelling process, this increasing detail providing 

increased immersion
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This test was technical in nature, and as a means 

to understand how light quality is controlled in 

virtual space relative to materiality (see figure 4.03). 

This acted to experiment with the “light-mapping” 

technique in the Unreal Engine, where light and 

material information are stored on different layers. 

This proved useful, going forward, providing an 

understanding that a high level of control is offered 

over both materiality, and lighting in an RTVE - 

these being elements contributing to atmosphere.

4 .1 . 2  -  U V  S P A C E  T E S T S
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< Fig. 4.03 - Diagram demonstrating relationship 

between material and light in RTVE space, allowing a 

highly configurable atmosphere

^ Fig. 4.04 - Early light and material tests demonstrating 

potential for highly immersive qualities of virtual space
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The previous experiment provided the next step 

of exploration, that of material fidelity in virtual 

space. This series of tests sought to deduce how 

materiality operated in an RTVE, by starting from a 

low level of detail and working iteratively (see figure 

4.08) to increase this detail, and the believability 

of materials. This experiment was drawn from 

both Alex Roman’s and Peter Zumthor’s approach 

to material in their respective disciplines. It sought 

to introduce imperfection of reality, with the view 

that, at Vals, the material palette corresponds with 

the conceptual underpinnings of the project. As 

these materials became more reflective of their 

real-world counterparts, and as other elements of 

space (such as lighting) progressed, the sense of 

immersion increased as atmosphere became more 

closely produced.

4 .1 . 3  -  M A T E R I A L  T E S T S

> Fig. 4.05 - Still image from virtual Vals space 

demonstrating final material iterations
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^ Fig. 4.06 - Image captures demonstrating a partial 

range of PBR materials design and deployed in the Vals 

design test
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> Fig. 4.08 - Iterative material tests that add real world 

imperfection, an element of atmospheric production

^ Fig. 4.07 - Stone and water play a sensual game of 

contrast according to Peter Zumthor
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Base colour only - a single texture representing 

stone pavers applied to the floor geometry. 

There is no glossiness, nor normals applied 

here, thus the flat, relatively unrealistic look

Base colour only + normal mapping. Note 

that a 100% amount of glossiness has been 

applied to demonstrate the effect of the 

normal mapping, this being a subtle “bump” 

to the paver texture.

Base colour only + normal mapping + 

roughness mapping. Unreal “reads” the 

greyscale image and interpolates between 

glossy and matte to give the effect of puddles. 

The extra “node” is to control the UV 

mapping of the roughness map, which is of 

different dimension to the base texture.
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This design study is connected to the prior 

experiments, as form, the technical nature of light 

and materiality all impact lighting quality, and 

how closely it can represent the conditions at Vals. 

Light possesses inimitable power as a bearer of 

atmosphere, and this sought to test the technical 

method of light calculation as a means to control 

atmospheric production in the RTVE

4 .1 . 4  -  L I G H T I N G  T E S T S

> Fig. 4.09 - Still image from within virtual Vals 

demonstrating the implementation of soft, indirect light
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> Fig. 4.10 - Diagram demonstrating the varying impacts 

of light bounces and lightmap density on light calculation 

time

Unreal Engine utilises a form of light calculation 

called Global Illumination (G.I.), Epic Games’ 

specific title for their form being “Lightmass”. 

Lightmass serves to compute lighting behaviour 

in a given scene, by calculating light bounces and 

the effect of these on geometry (see figure 4.10). 

Broadly, the more bounces one allows for, the 

longer the calculation time, but the smoother and 

more accurate the results. 

4 .1 . 4  -  L I G H T I N G  T E S T S
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Light Bounce # LightMap Density Calculation Time
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As with material creation, light reproduction 

looked to the real world for developing a 

methodology. Using both a “sun” and a “sky” as 

light sources (see figure 4.11) in the virtual space 

meant that soft and hard shadows were produced, 

as well as infill lighting that provides diffused, 

subtle light conditions crucial at Vals. The colour 

from the sun was adjusted to be warmer in colour, 

while the sky offered a slight blue tinge. The result 

of this experiment was twofold. Lighting, in terms 

of reproduction of the qualities of Vals, were able to 

be controlled and represented more faithfully, and 

further to this, errors in how light was represented 

were minimised markedly.

4 .1 . 4  -  L I G H T I N G  T E S T S
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< Fig. 4.11 - Diagram demonstrating the effect of the 

multiple light source method, where realism is increased 

through soft shadow replication

^ Fig. 4.12 - Before and After an increase in calculation 

time. Note light leakage at bottom of wall in upper image
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This experiment was inspired by the Vals and 

Chichu case studies. Both of these examples rely 

on a connection to their context. Vals is tied to 

a concept of caverns within the surrounding 

mountains, this producing an intense atmosphere 

tied to that notion. Chichu was intentionally placed 

within the landscape, to minimise impact on the 

natural world and engender a relationship with the 

built form. This experiment sought to replicate the 

surrounding landscape at Vals in as high quality as 

possible, with the intention to reproduce the sense 

of being “within” the mountains, introducing a 

contrast in scale and a sense of a geological time 

scale that slows time and adds to an atmosphere 

of powerful stillness. This section was a series of 

iterative experiments, trialling differing workflows 

and strategies to create a convincing exterior 

atmosphere, one that captured the scale of the 

setting, whilst also remaining as accurate to the 

real-world as possible.

4 .1 . 5  -  C O N T E X T  T E S T S

> Fig. 4.13 - In-game plan view of final context 

iteration, demonstrating highly realistic landscape 

material properties and natural patterning
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This experiment trialled the use of software 

named “World Machine”, used widely used in 

game design, film and interactive media to create 

highly detailed, expansive terrains. Early iterations 

were an attempt to create the landscape from 

scratch, but these lacked the innumerable details 

of the real world. Terrain data was then obtained 

from www.terrain.party in the form of a greyscale 

image, that the RTVE reads as height information 

(see figure 4.15), resulting in a 3D landscape. This 

process required further iterations, adding erosion 

and micro level detail to increase realism, as well 

as the use of “mask” images that controlled where 

landscape materials appeared on the resultant 

terrain. The final iteration was a highly detailed, 

vast landscape that captured the scale, and some 

sense of the weight of the mountains. This allowed 

the RTVE to produce a more immersive experience 

of the real world environment

4 .1 . 5  -  C O N T E X T  T E S T S
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^ Fig. 4.14 - Development of landscape iterations. Read 

clockwise, showing increased modelling and material 

fidelity
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< Fig 4.15 - Each column from top to bottom: the creation 

of 3D data, applying erosion, using a grayscale image to 

interpolate between grasslands and alpine areas.

^ Fig 4.16 - A series of masks exported from World Machine 

as a means to control the application of various materials 

to landscape in Unreal Engine.

> Fig 4.17 - In-game image captured demonstrating 

how these masks combine to control material placement, 

producing a highly convincing context linked to its real-

world counterpart
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According to Peter Zumthor, all space has its 

own sound - this is tied to the place through its 

location, materials, programme and volume, this 

in turn acting holistically alongside those same 

elements to impact upon the atmosphere. At Vals, 

the sounds of the place are heavily impacted by all of 

these attributes, thus in implementing a convincing 

ambient soundscape, a series of tests were carefully 

made with these in mind. Sound tells us a great deal 

about the characteristics of space and is absolutely 

connected to an investigation of atmosphere. This 

experiment attempted to approximate the sound 

“of ” Vals, to further atmospheric effect by aligning 

the aural with the visual qualities.

4 .1 . 6  -  S O U N D  T E S T S
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< Fig. 4.18 - Demonstration of sound “volumes” that both 

contained and blocked sound, producing an immersive 

shift in interior and exterior environments

> Fig. 4.19, 20, 21, 22, 23, 24, 25, 26, 27 - Series of 

comparison images as a means to compare base visual 

fidelity. Real world on left, virtual on right

Within the RTVE, sound is treated as separate 

to all other elements, meaning it is not impacted 

by changes in material or lighting conditions 

(where those two directly impact one another). 

It is controlled through placement of sound 

“volumes” within the virtual environment. Sound 

was the last of the elements to be addressed, due 

to its disconnected technical nature. This allowed 

selection of appropriate WAV files that aligned 

with the desired atmosphere of the spaces. A 

process of reviewing video clips of the real-world 

baths was undertaken, then matching available 

WAV files to these, seeking to build up a palette of 

sounds for both interior and exterior spaces. As one 

transitions from the exterior to the interior space, 

the sound emitted shifts from the slow movement 

of a breeze, to that of an echo-filled stillness, the 

sound of softly moving water and slow steady 

drips. The contrast between these spaces is quite 

marked, and aligns with the shift in lighting to that 

of a cave-like darkness and sense of enclosure. In 

this instance, the RTVE took the findings from 

the case studies and applied them to virtual space 

in a manner that extended existing architectural 

representation methods through the adding of an 

aural layer to the experience of space.

4 .1 . 6  -  S O U N D  T E S T S
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4 .1 . 7  -  R E F L E C T I O N

This design test provided the means to begin 

understanding what an RTVE is capable of. It 

demonstrated that atmosphere in virtual space is 

similar to the real-world version, inasmuch as it 

is a holistic experience of spatial conditions and 

design decisions. Though the visual qualities of 

the final product do not completely match that of 

real-world photography, the relatively close visual 

approximation, coupled with real-time movement 

is ultimately an extension of the photographic 

record of the space. This series of design tests thus 

provide a series of findings that demonstrate how 

the findings from the earlier chapters can be applied 

to virtual space to begin to test the ability of the 

RTVE to generate architectural atmosphere. Each 

of these design experiments can then be applied 

and extended to the developed design stage.
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4 . 2  -  P R E L I M I N A R Y  D E S I G N  S T U D Y  T W O



76



77

The previous design study was ultimately a 

means to gauge the base abilities of the RTVE, 

and begin the journey into virtual atmosphere. 

This design study seeks to further these learnings 

through shorter, expedited experiments. Similar 

to the previous section, this exploration is split 

into a series of elements considered paramount 

to furthering the imposition and exploration of 

architectural atmosphere in virtual space. These 

are;

• Increase in 3D scale

• Complex material creation

• Scripted temporal events

• Exterior + Interior articles

C H I C H U  A R T  M U S E U M

< Fig. 4.28 - Still image from virtual Chichu space 

demonstrating resultant immersive space output
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This experiment took the findings from the 

previous chapter, and sought to extend them as 

a means to further develop a base methodology 

for replicating real world atmosphere in virtual 

space. The intention of this experiment was to 

test how the RTVE managed larger scale projects, 

this through the recreation of the Museum 

through 3D modelling and placement within a 

virtual environment. The Chichu Art Museum is 

physically a much larger building in area alone 

(approximately 30% larger than Vals’ 3600m² floor 

area), but also at “closer” scales. Wall expanses in 

particular far outstrip the baths in surface area, due 

to Ando’s preference for abstract planar surfaces to 

control atmosphere.

 The quality of space produced in early iterations 

was very low, with clear seams visible (see figure 

4.30). This was an attempt at producing smaller 

light maps (see section 4.1.4) to control light 

calculation time. The next iteration involved a 

complete remodel, with singular planar surfaces 

throughout. The resulting quality was satisfactory, 

though still required work (see figure 4.31). As 

scale increased, and due to the almost-exclusive 

subterranean nature of Chichu, lighting quality 

was more challenging than at Vals. Light leaking 

occurred in most areas, this also due to the use of 

a single-bounce light source (see section 4.2.3). 

This impacted upon atmosphere, by reducing 

visual immersion immensely. To combat this, as 

part of the aforementioned remodel, geometries 

were overlapped (such as wall-floor junctions), and 

blocking volumes were placed. These both acted to 

operate alongside the increase in light calculation 

times to ensure a high level of lighting quality and 

realism, restoring atmospheric control.

4 . 2 .1  -  S C A L E  T E S T S
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^ Fig. 4.29 - Comparative scales of Vals (lower) and 

Chichu, demonstrating the vaster undertaking of the 

latter
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^ Fig. 4.30 - Examples of the poor lighting results as a 

result of the increase in scale at a micro level
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^ Fig. 4.31 - Higher quality results following a strict 

remodel of the virtual Chichu space

> Fig. 4.32 - Still image from virtual Chichu 

environment demonstrating high fidelity of interior 

atmosphere reproduction
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While the results of the material experimentation 

in the Vals design study were quite successful, there 

were some deficiencies regarding the nature of 

imperfection. This experiment sought to increase 

the complexity of the material node network 

within Unreal Engine, and produce materials that 

demonstrated a clear sense of wear and damage. 

This in turn would infer the sense of the ephemeral 

and imperfect, this being a truer reflection of the 

nature of real-world material properties - as per 

Jun’Chiro Tanizaki’s views.

Technically, the work of Alex Roman guided this 

section, by his advice of looking to the real world 

for guidance. Material studies were performed, one 

such example being the parquet floor at Chichu. 

There exists multiple “layers” of imperfection. 

The first is based on the normal map (see section 

4.1.3). By producing a normal map that degraded 

the edges of each timber member, chips and wear 

become evident on the flooring, suggesting years 

of use. Further to this was interpolating between 

roughness maps. One map closely resembled the 

base texture, but also had glossier and rougher 

spots to correspond with the new normal map. The 

other roughness map was simply a greyscale image 

displaying scratches, converted from a totally 

separate source. The linear interpolate node mixed 

these roughness maps, creating a more complex 

material that hinted at furniture being dragged 

across it, and general wear (see figure 4.34). Though 

this process was more time-consuming, the results 

were far more pleasing and added another layer to 

atmosphere - one aligned with the ephemeral.

4 . 2 . 2  -  M A T E R I A L  T E S T S
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< Fig. 4.33 - Typical complex material network, 

producing more compelling results

^+ > Fig. 4.34 - Images detailing the higher quality 

results of an iterative and more complex material creation. 

Note damage to board edges and surface scratching
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> Fig. 4.35 - Still shot from virtual Chichu 

demonstrating material, light and object quality 

combining to produce an immersive environment
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This design experiment extended upon section 

4.1.4 (light tests at Vals) by attempting to 

address the tendency of traditional architectural 

representation to demonstrate a static moment, 

removed from reality. A beginning point of real-

time sun movement was selected as the most 

impactful design step. As covered in section 4.1.4, 

Unreal Engine uses both a directional light as a 

sun, and a softer sky light. Changing the sunlight 

to movable, and creating a piece of code (see figure 

4.36) that shifted its position in virtual space 

across time produced the effect of the sun rising, 

with its warm light and long shadows, through to 

the middle of the day with a whiter light and hard, 

short shadows. Finally, the red light of sunset dyed 

the environment as the day came to a close (see 

figure 4.37). Importantly, this change position 

changed one’s experience of space. This is aligned 

with Alex Roman’s methodology of controlling 

light quality and colour to effect an emotive 

reaction through light’s relationship with form 

and space. It also acted to connect one with the 

understanding of time in space as continuous, 

rather than as a series of immediate snapshot 

“shifts”. However, technical limitations restrict the 

use of this method. Due to the base level of light 

from the skylight, as required to avoid totally black 

dark areas, and to provide soft, diffuse shadows, 

once the sun had “set” the environment was still 

exhibiting the sky lighting - an unrealistic and 

jarring representation of night (see figure 4.38). 

The only means to address this is a change in 

environments - a pause in playback as Unreal loads 

a pre-baked night version of the environment and 

an associated break in immersion.

4 . 2 . 3  -  L I G H T I N G  T E S T S

^ Fig. 4.36 - Visual-based coding that caused the sun to 

move through time
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^ Fig. 4.37 - Light colour and intensity changing the 

visual qualities and mood of virtual space

v Fig. 4.38 - Undesirable lighting during night-cycle. 

Spaces overly lit due to baked-in lighting
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^ Fig. 4.39 - Soft and hard light, materiality and 

imperfection create convincing atmosphere



91

^ Fig. 4.40 - A balance of light and dark and worn 

concrete produce an immersive virtual atmosphere
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This test introduced notions espoused by 

theorists and practitioners, whereby objects that 

occupy space alongside us, be they man-made or 

natural, add another layer to atmosphere by virtue 

of their inherent qualities, such as materiality, mass, 

shape and so forth. As such, an exploration began 

with the virtual Chichu, to occupy the various 

spaces with objects that one may recognise. These 

objects were typically furniture pieces - selected 

for their harmonious materials, that were in turn 

created based on the iterative design process from 

Vals and section 4.2.2. These objects provide a 

sense of occupancy to virtual space - they soften 

the digital experience through their familiarity. 

They materials show the wear of use, suggesting 

in a non-forceful manner of a life well used. To the 

exterior, an exploration of a means to further the

contextual impact on atmosphere, through the 

imposition of foliage and undergrowth. Grass, 

ferns and trees that sway in the wind. Mottled light 

falls on the hard concrete surface, softening and 

dematerialising it.

This process proved incredibly time-greedy. 

Individual elements of individual piece of furniture, 

for example, had to be “unwrapped” (see section 

4.1.2) in a variety of manner. Within Unreal, 

custom, complex materials showing imperfection 

and wear then had to be created, tested, refined 

and applied. The main drawback of natural objects 

was performance related. Thousands of leaves and 

blades of grass proved devastating to the playback 

quality. Frame rates plummeted, and immersion, 

and thus a sense of atmosphere were lost without a 

considered application.

4 . 2 . 4  -  O B J E C T  T E S T S



93

^ Fig. 4.41 - Inclusion of familiar objects acts to provide 

scale and a sense of ownsership to virtual space
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^ Fig. 4.42 - Space gains meaning through object 

inhabitation
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^ Fig. 4.43 - Austerity is softened by the natural world 

and the appearance of familiar objects
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4 . 2 . 5  -  R E F L E C T I O N

This design experiment extended the application 

of a RTVE by widening the scope of atmospheric 

element inclusion. This sought to discover the effect 

of methods of atmospheric creation and control, 

uncovered in the literature review and case studies, 

within virtual space. Where the Vals experiment 

acted as a control, where the visual quality was 

compared with photography, this experiment 

instead moved forward, uncovering new methods 

and extending the work produced earlier. This 

has produced a refinement of methodology. Some 

aspects from the Vals experiment, such as material 

creation, have been improved upon, whereas 

new methods have been developed, such as the 

population of virtual space. These can then be 

applied to the developed design stage as part of the 

development of a working RTVE methodology.

< Fig. 4.44 - A sense of ownership, time and the 

ephemeral in virtual imperfection
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5 .  S I T E  A N A L Y S I S
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^ Fig. 5.01. Site investigation plan of Wellington City 

and suburbs.
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Site One - Mt Victoria

Site Two - Newtown

Site Three - Melrose

Site Four - Moa Point

5 . 1  -  S I T E  M A C R O

The process of selecting a suitable site was 

defined by two requirements: firstly, a site that 

would help engender atmosphere through its 

specific attributes, and secondly, a site that would 

“push” the abilities of the RTVE. To this end, the 

following features were selected as formative to 

these;

• Environmental Conditions

• Topology

• Proximity

• Accessibility

• Surrounding Contextual Influence

• Site Specifics (Flora, geology, etc.)

The choice of this site was based on a “macro-to-

micro” process, where potential sites were scouted 

using Google Earth and then visited by vehicle and 

on foot.

Sites 1, 2 and 3 all suffered from similar issues 

- proximity to Wellington City and the associated 

visual/noise pollution. They were also on land that 

is enjoyed by the general population for recreational 

activities – to remove this seemed antithetical to 

sound architectural design. A further issue was the 

general lack of outstanding “identity” - this being 

the attributes listed above.

Site Four, Moa Point, was visited a number of 

times by foot via local walkways. With regard to 

the aforementioned attributes, it was particularly 

strong in almost all regards. These have been 

covered in following pages. and following this 

analysis, Site Four was selected for this design 

project.
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MOA POINT
S I T E  O V E R V I E W

1 .  S e l e c t e d  S i t e    5 .  R a n g i t a t a u  P a

2 .  P a l m e r  H e a d  F o r t r e s s   6 .  P o i t o  P a

3 . E x - S e w e r  O u t l e t    7 .  A t a t u r k  M e m o r i a l

4 .  H u e  Te  Ta k a  P e n i n s u l a   8 .  Wa h i n e  M e m o r i a l
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< Fig. 5.02. Moa Point site overview demonstrating 

features of note and selected site

^ Fig. 5.03. Rangitatau Pa site (headland) from Ataturk 

memorial
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^ Fig. 5.04. Hue Te Taka Peninsula facing South
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< Fig. 5.05. Access path leading from the north that 

connects back to Ataturk memorial

v Fig. 5.06. The selected site shown coloured, facing 

South-East

> Fig. 5.07. Raw, layered soil and rock characterise the 

locale
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The selected site is atop a spur that runs 

off the Orongo ridge, a landmark headland of 

the South Coast harbour entrance. The spur 

itself sits slightly proud of the access road 

to the west, and falls steeply to the south. 

The site’s location makes access difficult. It is 

elevated above current access tracks to the north 

and west, and is otherwise cut off. Access will need 

to be from these existing tracks, which connect 

through public land to the eastern walkway and 

Strathmore Park to the north. The exposed nature 

of the site renders most vegetation scrub-like, and 

growing no more than a metre from the ground. 

Exposed escarpments of rough rock that forms 

this area show up as tan coloured tears in the land.

Exposure to the prevailing winds is an obvious 

concern on the south coast of Wellington. The 

“roaring forties” figure prominently, guided 

through Cook Strait by the central ranges. 

Southerlies feature too, chilled by the Southern 

Ocean. The extreme levels of exposure of this 

site is clear upon visiting - vegetation is sparse, 

and the air is hard, crisp and clear, heavy with 

the taste of the ocean. The southern aspect of 

the site means sun ingress is limited - although 

its elevation prevents any shadowing issues. 

The wider locale figures prominently in Maori 

history of the Wellington area, with both the Poito 

and Rangitatau Pa, respectively, having stood on the 

nearby headland - these being razed to the ground 

and all inhabitants killed circa 1819-20 (Zealand). 

The Hue Te Taka peninsula that sits below the site 

has been cited as a historically significant food 

repository for local iwi. More recently, the headland 

to the west was the location for the Palmer Head 

Fortress, which operated during World War Two 

 (Defences), and remains of the radar tower can 

still be seen. Immediately below the site was once 

the location of a sewer outlet, though this has since 

been closed off. Further to the east is the Ataturk 

Memorial, a response to the Turkish government’s 

commemorative site at Anzac Cove. Finally, a 

small memorial to those lost in the Wahine sinking 

is located almost directly below the Ataturk 

memorial. These elements add a new line to the 

potential built narrative. Within these, there is a 

theme of watching, of looking out at the sea and sky.

5 . 2  -  S I T E  C O N T E X T
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^ Fig. 5.08. Formal inspiration from the Palmer Head 

Fortress

> Fig. 5.09 - Sketch experiments following site analysis, 

showing a form shifting according to site demands
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The various aspects outlined in the site analysis 

all offer particular opportunities, and challenges. 

The topology is particularly challenging - though 

should prove to be formative with regard to 

an architectural output. Looking to both the 

Thermal Baths and Chichu Art Museum, the 

similar steepness was embraced as part of the 

design methodology and thus atmospheric output. 

This aligns with the exposed nature of the site - 

something that hunkers down, sitting tight against 

and in the land, seeking to repel the blustery winds 

and sea-spray. The nearby remains of a WWII 

fort add weight to this notion. Even the geology 

and fauna of the site provide opportunities - their 

subdued natural colour palette provide a means 

to devise appropriate decisions regarding material 

use, such as extending the natural textural qualities 

over to the built

5 . 3  -  O P P O R T U N I T I E S
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6 .  P R O G R A M M E  A N A L Y S I S
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This thesis proposes the design of an art 

gallery that exhibits the work of light artist James 

Turrell. Turrell’s work and RTVE align in many 

ways. Turrell seeks to use light as a mechanism to 

change one’s perception of space, whilst the RTVE 

attempts to demonstrate the true behaviour of 

light in an environment. By seeking to replicate 

Turrell’s work in virtual space, it becomes another 

means to test the abilities of the RTVE, as well as 

the objective of this thesis.This chapter is broken 

into two sections:

Firstly, an overview of James Turrell’s works 

to be exhibited is undertaken, analysing spatial 

requirements of his works. Following this are case 

studies of the Len Lye Centre in New Plymouth, 

and the Auckland Art Gallery. This section 

demonstrates methods for arranging programme 

and circulation in the iterative design process.

O V E R V I E W
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James Turrell, much like Ando and Zumthor, 

is interested in space, rather than form, and this 

is defined by his use of light as something to 

look at, rather than to enable vision. His work 

presents a visual challenge given the tendency of 

it to be neither strictly two, nor three-dimensional 

(Harris). Further to this, his work often involves the 

passing of time and spatial conditions, something 

that RTVE’s are potentially adept at doing and an 

aspect that other forms of representation cannot 

reproduce.

In portraying James Turrell’s work, there must 

be an understanding of the volume into which he 

places his light installations, as these rooms are 

vehicles for the experience of his works. To this 

end, a brief overview of Turrell’s existing works has 

been undertaken, spanning chronologically, from 

his early projection pieces, through to his later 

Skyspaces.

Turrell’s works have shifted their focus over his 

career, and this progression provides an opportunity 

for a narrative of sorts - by arranging his works 

chronologically, one is provided a sense of how his 

work has shifted over time.

6 . 1  -  J A M E S  T U R R E L L

> Fig. 6.01 - Diagram outlining James Turrell’s works as 

volumes as they develop through his career
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Projection Spaces

1966 onward

7m L x 7m W x 3m H

Ganzfeld Spaces

1969 onward

19.5m L x 12.5m W x 3m H

Shallow Spaces

Late-1969 onward

9m L x 7m W x 3m H

Operate in multiples

Wedgework Spaces

1973 onward

7.5m L x 7.5m W x 3m H

Space Divisions

1976 onward

9m L x 6m W x 3m H

Dark Spaces

1984 onward

8.5m L x 6m W x 3m H

Sky Spaces

1989 onward

8m L x 8m W x 8m H

Ti
m

e
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^ Fig. 6.02 - 6.13 - a selection of James Turrell’s works



117



118

^ Fig. 6.14 - Sky Space, by James Turrell
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Circulation in this space operates through a series 

of loops, all of which orient around a central light-

filled atrium (dark blue) and vertical circulation 

paths (red dashed). These loops offer a variation 

on the experience of the gallery, as well as ensuring 

ease of wayfinding - the central atrium operates 

as a means to locate oneself within the building. 

A series of stair ways (green) operate around the 

perimeter of the building, providing connection 

to the adjacent park and connecting the interior 

spaces with that outdoors

6 . 2  -  A U C K L A N D

A R T  G A L L E R Y

< Fig. 6.15 - Exterior of the Auckland Art Gallery ^ Fig. 6.16 - Circulation diagram of the Auckland Art 

Gallery
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Where the Auckland Art Gallery looked to create 

a series of interconnecting loops centred around a 

main atrium, the Len Lye Centre instead employs 

a singular circulation path. One enters the central 

atrium, a series of ramps taking you up through the 

various art spaces, and a final staircase allows one 

to descend back to the entry point. This simple 

mechanism removes any thought of way-finding, 

well suited to the act of viewing art.

6 . 3  -  L E N  L Y E 
C E N T R E

< Fig. 6.17 - Exterior of the Len Lye Centre ^ Fig. 6.18 - Circulation diagram of the Len Lye Centre
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The two local case studies demonstrate differing 

circulation paths in modern art galleries, operating 

in different ways, and provide opportunities to 

explore how to arrange Turrell’s work. The Auckland 

Art Gallery offers the notion of circulation loops, 

linked back to a central atrium, with strong links 

to the outside. The Len Lye Centre provides a far 

simpler path, and both of these can be explored in 

the preliminary design chapter.

The following chapter introduces the preliminary 

design stage, exploring both architectural and 

virtual iterative design informed by earlier chapters.

6 . 4  -  O P P O R T U N I T I E S
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7 .  P R E L I M I N A R Y  D E S I G N
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^ Fig. 7.01 - Sketch experiments exploring application of 

historic built form to induce contextual connection
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This chapter addresses the problem of how to 

experience atmospheric architecture in virtual 

space, by seeking to coalesce the findings from 

earlier chapters into series of iterative design 

experiments that are concentrated on the third 

objective of this thesis: the application of a 

methodology that links real and virtual atmosphere 

through a design process that addresses both. This 

chapter demonstrates the design development 

of an art gallery, through a series of iterations. It 

also serves to document the iterative process of a 

specific virtual space design. The intention is to 

document an evolving architectural, and virtual 

environment, design process that is informed by 

the previous chapters within this thesis, with each 

iteration seeking to improve upon that which it 

follows, through critical reflection of each iteration. 

The resultant blend of these two processes will 

be a working methodology that can be applied 

to the developed design process in a lucid and 

straightforward manner

O V E R V I E W
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This iteration focusses on the principles 

espoused by Tadao Ando regarding form. Ando’s 

Chichu case study suggests simple, elementary 

form as a means to retain control over the various 

spatial conditions that may produce atmosphere. 

The iterative design process begins  by addressing 

Turrell’s programmatic needs by placing his works 

along a path “through” his career, chronologically 

(see figure 7.02). This produced a series of spaces, 

connected by a central light-filled shaft. The 

building sits within the earth, as per the earlier site 

analysis design sketches (see fig 5.09), to minimise 

visual impact whilst also attempting to link the 

spatial characteristics with this subterranean 

notion. The roof form looks to the nearby fortress, 

and the central shaft links to the notion of “looking 

out” over the ocean.

I T E R A T I O N  O N E
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^ Fig. 7.02 - Sketch experiments exploring arranging 

Turrell’s spaces along a central path

> Fig. 7.03 - Process diagram demonstrating raw 

geometry being manipulated to site and programme
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S I T E

M A S S

P A T H

T O P O G R A P H Y
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1. Entry

2. Projection Space

3. Ganzfeld Space

4. Shallow Space

5. Wedgeworks Space

6. Space Division

7. Dark Space

8. Sky Space

L E G E N D

12

3

4

4

4

5

6

7

8

^ Fig. 7.04 - Plan and section demonstrating spatial 

arrangment based on site and programmatic demand
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^ Fig. 7.05 - Soft and hard lighting simulation through 

the central corridor
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^ Fig. 7.06 - High level openings provide varying light 

intensity, and moments of pause as one descends



135

^ Fig. 7.07 - Atmosphere shifts according to one’s place in 

space, from cave-like to bright and exposed
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^ Fig. 7.08 - Turrell’s Skyspace with natural light ingress 

against simple geometries
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v Fig. 7.09 - A stack of abstract planes and forms shift 

down the site, directed to the southern ocean
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^ Fig. 7.10 - Rendered images demonstrating the simple 

forms inspired by Tadao Ando
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The aim of this design was to begin the 

production of “new” architectural atmosphere 

within virtual space, using simple geometries 

linked to site and programme. This iteration 

proved useful in illuminating what architectural 

aspects needed to addressed moving forward. The 

following will be taken into the next iteration and 

developed design stage:

• Greater consideration of light performance 

through form

• A more complex means of arranging Turrell 

spaces, as atmosphere limited by spatial 

development

• A more refined formal output, particularly in 

relation to context

R E F L E C T I O N
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This iteration is informed by a loop-style 

circulation derived from the Len Lye Centre’s 

approach, formed around an inverted version of 

Auckland Art Gallery’s atrium. Openings to the 

interior courtyard allow one to orient themselves 

in relation to the rest of the building, and begin 

to provide a connection to the natural world. An 

expansion in programme (see figure 7.13) sees 

more space dedicated to Turrell’s work, and the 

inclusion of service spaces. Formally, this iteration 

is a reduced form, tied closely to Zumthor’s Vals 

baths, though still in keeping with the contextual 

influence of looking out over the site below.

I T E R A T I O N  T W O

^ Fig. 7.11 - Sketch experiment introducing the revised 

formal approach and site impact

> Fig. 7.12 - Process diagram of an extruded circulation 

path being hollowed by a central courtyard, and being 

manipulated to site conditions
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99

1. Entry

2. Projection Space

3. Ganzfeld Space

4. Shallow Space

5. Wedgeworks Space

6. Space Division

7. Dark Space

8. Sky Space

9. Bathrooms

10. Outdoor Void

L E G E N D

0.00 FL

-0.500 

+0.510+0.775

+3.050
+1.840

+3.260

+5.125

+5.125

^ Fig. 7.13 - Iteration Two Floor Plan
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^ Fig. 7.14 - Sectional cut through iteration two, 

demonstrating circulation paths that journey through 

James Turrell’s spaces

v Fig. 7.15 - Iteration two as viewed from Cook Strait, 

demonstrating the scale and visual impact on the locale
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^ Fig. 7.16 - Rendered images of the exterior mass, 

demonstrating site impact and potential light ingress
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^ Fig. 7.17 - Interior renders of varying lighting 

conditions produced by wider variety of space
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^ Fig. 7.18 - Openings to the central courtyard provide a 

means to reorient as one moves around the space within
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The aim of this iteration was to address practical 

issues of circulation, as well as extend programmatic 

requirements. It also sought to produce a space of 

more complexity, allowing for more chances of 

varying atmospheres. The following considerations 

will be taken forward into the next development 

iteration and developed design stage:

• Breaking apart form to allow wider atmospheric 

output and lesser impact on site

• Overlap between interior and exterior 

atmospheric experience

• Application of materiality to virtual space to 

extend virtual immersion

R E F L E C T I O N
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This work was a response to earlier iterations, 

particularly Iteration One’s dearth of circulatory 

development and formal rigour, as well as Iteration 

Two’s overbearing mass and lack of dialogue between 

interior and exterior. It seeks to spread itself over 

the site through a complex circulation path that 

opens to the exterior, and a splitting of programme 

into a series of separated interconnected forms. 

Materiality is also explored in this iteration, with 

an adherence to Ando and Zumthor’s preference 

for a raw, relatively unprocessed pallette.

I T E R A T I O N  T H R E E

> Fig. 7.19 - Process diagram demonstrating an increase 

in complexity, as a method to provide a wider range of 

atmospheric potential
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^ Fig. 7.20 - Iteration Three Overall Floor 
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1. Entry

2. Reflecting Pool

3. Lobby + Service Spaces

4. Projection Space

5. Ganzfeld Space

6. Shallow Space

7. Wedgeworks Space

8. Space Division

9. Dark Space

10. Sky Space

11. Exit

L E G E N D

^ Fig. 7.20 - Rendered image demonstrating a form that 

more closely adheres to site topography, lessening overall 

impact on context

> Fig. 7.21 - Cross section demonstrating the shift toward 

a more subterranean approach and exterior paths open to 

the sky and elements
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Reflecting Pool + Entry

Pathway to Sky Space

Dark Space

Wedgeworks Space

Exterior path to lobby

Ganzfeld Space

Projection Space
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^ Fig. 7.22 - Lobby and entry spaces with material 

selections. Simple form, light and material establish an 

atmosphere of stillness and weight
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^ Fig. 7.23 - A palette of simple, raw materials works 

alongside the abstract forms as a way to control what 

atmosphere manifests
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< Fig. 7.24 - The primary concrete is highly textural 

at close distances, working with light to soften the large 

This iteration was more successful than earlier 

work in most regards. It retained the preferred 

simplified geometry of Ando and Zumthor 

and offered a more complex manifestation of 

programmatic case studies, this leading to more 

opportunity for varying atmospheres within. It also 

deals more openly with the exterior, allowing users 

to cross between thresholds, reorient themselves 

and offers chance encounters. There remain some 

areas of potential refinement to be addressed in the 

developed design, these are:

• More attention paid to accessibility

• More focus on the exterior context with regard 

to specific detail of “place”

• An increase in architectural detail to increase 

immersion

• Refinement of the path through the building 

in terms of creating moments of interest

R E F L E C T I O N
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This section takes the learnings from chapter 

4.1 and 4.2, with regard to the iterative technical 

process of re-creating the Thermal Baths at Vals 

and Chichu Art Museum. This section is thus, by 

necessity, much shorter and more visually-oriented 

than its architectural counterpart, as much of the 

testing has been completed in the earlier chapters. 

This section seeks to extend these existing methods, 

to produce a higher fidelity virtual output. This part 

of the thesis refines various elements considered 

critical to virtual atmosphere and user immersion, 

these becoming micro-milestones within this larger 

section. These milestones are:

• Landscape formation and detail

• Contextual object inclusion

• Natural material refinement

• Lighting detail and quality enhancement

V I R T U A L  I T E R A T I O N S

> Fig. 7.25 - Surround site that will be used as a base 

level of design influence on this stage
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L A N D S C A P E 

^ Fig. 7.26 - Images displaying prior methodology against 

a material that shifts between micro and macro normal 

maps providing increased detail and immersion

> Fig. 7.27 - Final landscape iteration with new 

materials, objects and normal maps. An increase in 

immersive quality is apparent.
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O B J E C T  I T E R A T I O N S

^ Fig. 7.28 - Photogrammetry of nearby terrain produced 

a highly convincing 3D object that is linked directly the 

site and locale
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^ Fig. 7.29 - Development iterations of foliage 

production, demonstrating an increase in quality, 

producing a more convincing virtual environment
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M A T E R I A L  I T E R A T I O N S

^ Fig. 7.30 - Local ground cover reproduced using high 

resolution imagery and a complex blending process, 

resulting in a considerably faithful reproduction
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^ Fig. 7.31 - Further development, applying tesselation. 

This produces a subtle increase in detail and a resultant 

increase in realism
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L I G H T  I T E R A T I O N S

^ Fig. 7.32 - Emissive lighting technique to replicate 

Turrell’s work produced low resolution results. Use of 

“light portals” within the RTVE produced a marked 

increase in immersive quality
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^ Fig. 7.33 - Development of lighting principles that copy 

human eye adjustment between dark and light spaces. 

Upper image is before, lower image is after
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^ Fig. 7.34 - Flat materiality with no reflective 

highlighting, and thus disconnected from local 

atmospheric conditions
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^ Fig. 7.35 - The inclusion of reflection capture spheres 

enhanced the believability of materials through the 

increase of imperfection and wear
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The aim of this subsection was to demonstrate 

further refinement of work done in earlier 

chapters. This section was successful because it 

addressed aspects of an immersive type, as well as 

more atmospheric, such as eye adaptation and light 

quality. These all affected playback performance 

or calculation times negatively however, meaning 

their implementation would have to be tightly 

controlled.

R E F L E C T I O N



171

The next step of this thesis is developing the final 

architectural design iteration more fully, focussing 

on:

• Refining architectural detail

• Further overlap between interior and exterior

• More realistic accessibility

• A focus on moments of interest along the 

circulatory journey

For the virtual environment, this next step will 

involve:

• Application of highly resolved materials 

throughout

• An increase in lighting quality and realism

• A complex and immersive exterior environment

• Inclusion of both interior and exterior objects 

of particular value

• Ambient sound

• A traversable realtime, immersive environment

N E X T  S T E P S
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8 .  D E V E L O P E D  D E S I G N
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This chapter introduces the final developed 

design. This is intended as a response to the 

final research objective, being the production of 

a virtual environment that demonstrates spatial 

qualities one might associate with what earlier 

chapters define as architectural atmosphere. The 

methodology demonstrated here is a product of a 

multi-faceted design approach, where earlier design 

and technical experiments have been reviewed for 

failings, these being addressed before moving on. 

This process has refined a working methodology, 

this being the aim of the thesis, that extends 

current architectural representational methods of 

translating atmosphere to virtual space, using a 

real-time-virtual-engine.

O V E R V I E W

< Fig. 8.01 - Soft light, hard light, material variation 

and imperfection and local context at the entry to the 

design

> Fig. 8.02 - Exterior render of developed design - 

traversable in real time at sixty frames per second
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The spatial arrangement and formal outcome of 

the art gallery has been informed by a number of 

specific aspects linked to the notion of atmosphere, 

these developed and tested through an iterative 

design process. The architectural design manifests 

as a semi-buried series of orthogonal geometry that 

employ simple, abstracted form as a means to control 

spatial conditions. These forms however are also 

linked to their context. Like those that have stood 

nearby before it, this assemblage of structures face 

the southern ocean and its harsh winds, gazing out 

over at the sea and sky before it. The robust forms 

seeking to hunker within the land, this resultant 

subterranean interior atmosphere provides a 

contrast to the exposed nature of the site, allowing 

a discernible threshold to be produced where one 

shifts between interior and exterior atmospheres. 

The overlapping circulation mechanism turns back 

upon itself, providing a means for the user to orient 

themselves in relation to the building, and the

wider context. As one moves down, through and 

up the built space, a series of varying atmospheric 

conditions are thus produced and experienced. 

Spaces shift between dimly lit, narrow corridors, to 

vast spaces that open to the world below, to spaces 

of pause, filled with diffuse, motionless light. 

Moments of shelter are offered to the outdoor 

path, where one might watch the ever-changing sea 

and clouds through an eye-height slit between wall 

and roof, borrowed from the nearby disused radar 

station. Programmatically, the stillness of James 

Turrell’s work is the perfect foil to the climatically 

confrontational nature of the site, and is placed 

deep within the concrete structure. The qualities of 

space are linked to the formally simple architectural 

product: the bunker-like darkness is protective of 

what it hosts, but this extends to a sense of violence 

from the outside world. The sheltering forms that 

seek to nestle within the earth both repulse, and 

relieve this contest.

-  D E S I G N  - 
A R C H I T E C T U R A L
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The virtual environment design is one borne of 

a deeply technical underpinning, with qualitative 

concerns. The virtual qualities of atmosphere, 

as outlined in the literature review, have been 

addressed through a series of technical design 

experiments that sought to replicate real-world 

atmosphere. The outcomes, being an understanding 

of technical workflows, have then been applied in 

an extended manner to the developed design of the 

virtual environment. Materials are multi-layered, 

like their real-world counterparts. Addressing 

Alex Roman’s traditional visualisation techniques, 

Beton-brut concrete shows the grain of the planks

that held it, expressing the qualities of the 

material in a manner that embraces imperfection 

and reality. Lighting shifts between cool, grey-

blue indirect interior light and stimulating warm 

sunlight, the atmosphere of these spaces being 

affected by the light that covers them. Individually 

modelled trees and plants sway in the wind, adding 

a layer of time through small local events. These 

elements act alongside the architectural methods 

to elicit atmosphere, that shifts according to the 

spatial conditions represented as one travels in 

real-time through unbuilt, but highly immersive 

space.

-  D E S I G N  - 
V I R T U A L

> Fig. 8.03 - Layered Beton Brut sits against and within 

the stone of the landscape as you enter the building
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^ Fig. 8.04 - Hard, soft, natural and artificial light 

create a discernible threshold at the entry to the design
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^ Fig. 8.05 - The hard edges of the built against the 

unconfined rawness of the natural world 
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^ Fig. 8.06 - Locality Plan locating the developed 

design in relation to wider locale of southern 

Wellington coastline
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^ Fig. 8.07 - Form that embraces the notion of looking 

out and looking at
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^ Fig. 8.08 - Distant shores framed by form, where space 

is intentionally confined
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v Fig. 8.15 - A series of abstracted forms that are 

instructed by place, programme and atmospheric intent
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<^ Fig. 8.16 - Diagram illustrating programmatic and 

circulatory layout of the Developed Design concept 

Shallow Spaces Space Division

Wedgework Spaces Watchtower Two
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Darkspaces Diffuse Corridor

Sky Space to Exit
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^ Fig. 8.13 - Developed Design Level Five Floor Plan
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^ Fig. 8.19 - A shift in spatial dimensions in Watchtower 

One, with light and texture guiding you

< Fig. 8.17 - A moment sheltered from the dramatic 

observation rooms

^ Fig. 8.18 - A place to observe where an atmosphere of 

stillness coalesces
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Dark Space Entry Path
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+ 11.385
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+ 2.400

Lobby + 0.000

^ Fig. 8.20 - Cross section illustrating how spaces are 

arranged and the proposal’s relationship to site
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^ Fig. 8.22 - Turrell’s Ganzfeld Space

^ Fig. 8.21 - Observation rooms allow one to watch the 

shifting of light and time
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^ Fig. 8.24 - James Turrell’s “Pink White” (1969) 

Shallow Space

^ Fig. 8.23 - James Turrell’s “Rayzor” (1982) Shallow 

Space
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^ Fig. 8.25 - Natural flaws in material provide 

atmosphere and an immersive experience
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^ Fig. 8.27 - The colour of the Space Divisions draws one 

through to the intensity of Watchtower Two

^ Fig. 8.26 - Walking within the earth toward level four
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^ Fig. 8.28 - Timber and concrete, warm and cool, an 

atmosphere of contrast
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^ Fig. 8.30 - The final stretch down the Diffuse Corridor, 

washed with indirect natural light

^ Fig. 8.29 - James Turrell’s “Moab” (2001) Space 

Division
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^ Fig. 8.30 - 8.33 - James Turrell’s Sky Space controlling 

atmosphere through shifts in colour over time
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The developed design as a whole is a product 

of a robust series of design experiments of both 

an architectural, and virtual nature. It presents, 

through a real-time environment, an extended 

means for demonstrating architectural atmosphere 

through representation. It has been guided by 

examples and understandings of what architectural 

atmosphere is, and how it can be deployed. This 

information has then been translated into a RTVE, 

to try and replicate the nature of atmosphere, this 

culminating in the design of an environment 

intended to demonstrate atmosphere that is wholly 

new, linked to a specific place.

R E F L E C T I O N
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Architecturally, there remain elements that 

would be unsatisfactory in the real-world and 

would require further development. Circulation 

paths are on the very limit of accessible, and some 

areas are unable to be accessed by wheelchairs. 

Service spaces and bathrooms are underdeveloped, 

though allowance has been made for them in 

some capacity. The scale of the built form has 

erred toward a sprawl. Formally, this has meant 

the building does not blend with its context as 

successfully as it perhaps should. Access to and 

from the site has not been addressed in full - 

connection to local cycle and walking tracks may 

be beneficial. The material palette is currently 

very restricted. This was a product of the case 

studies and literature reviews, though it has lead 

to spaces that are visually harsh, not an aspect that 

would suit memorable atmosphere. From a virtual 

standpoint, the primary issue is performance, this 

affecting immersion. 

In its current form, the hardware requirement to 

experience the environment is extremely high - the 

development was undertaken on a computer using 

high-level components, costing many thousands of 

dollars and generally unavailable to the layperson. 

This hardware is required due to the high levels of 

visual fidelity, thus if one were to reduce this, the 

environment could be used on a lower-specification 

machine, though at the cost of immersion. Lack of 

development of user feedback is also an area that 

could be strengthened. Realtime gaming platforms 

allow a high degree of programmability in this 

regard. A space with scripted events that impact 

one’s experience of space could strengthen levels 

of immersion in atmosphere. The execution of the 

exterior environment remains a work in progress 

- the workload required to create the necessary 

objects, landscape, foliage and so on is prohibitive 

for a single designer.

C R I T I C A L  A N A L Y S I S
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9  .  C O N C L U S I O N S  A N D 
C R I T I C A L  R E F L E C T I O N
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Architectural representation is removed from 

the human experience of space by its inability to 

provide free will of spatial exploration. Designers 

rely on their intuition alongside this immobile 

representation to understand formless atmospheric 

qualities and convince laypersons of them. Game 

designers, on the other hand, can produce and 

explore intricate virtual worlds in real time. These 

are filled with an array of unique atmospheres, 

limited by only the designer’s imagination. 

With this advent of immersive, real-time virtual 

environments, the means to experience and 

represent architecture can now be extended 

through the atmospheric qualities of game design 

technologies and workflows. This further informs 

the design process and ensures computational 

representation remains relevant as a design tool.

D I S C U S S I O N
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This thesis aimed to explore how RTVE’s can 

extend the architectural representation field by 

developing a methodology to imbue immersive 

virtual space with architectural atmosphere.

Review of established expert’s writings and a 

series of case studies acted to address the objective 

of understanding what atmosphere is, and how we 

might control it through architectural design. This 

concluded that atmosphere is a holistic assemblage 

of local effects that impact one through sensory 

stimulation and triggering less tangible elements 

such as memory and emotion. Architects can then 

control this through a considered and informed 

approach to architectural design, deploying form, 

materiality, texture, sound and an assemblage of 

other qualities

This was furthered through a series of design 

experiments that met the second objective of 

testing how real-world atmosphere can be recreated 

in an RTVE. The iterative recreation of the 

Thermal Baths by Peter Zumthor and Chichu Art 

Museum by Tadao Ando concluded that the RTVE 

can enable one to travel through atmospheric 

representation by applying a select palette of 

atmospheric principles informed by the real world

The final objective of melding iterative 

architectural and virtual design processes together 

concurrently was met through the design of an 

art gallery containing James Turrell’s works, and 

concluded that these workflows overlap and inform 

one another, presenting interesting opportunities 

for the architectural discipline.

C O N C L U S I O N S
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The outputs of this thesis were constrained 

primarily by time. This meant certain limitations 

were placed on the work, specifically an expedited 

architectural design  process that could be refined 

further. Another constraint was the nature of the 

work. As it exists on the edge of technological 

progression in the field, both the RTVE and the 

knowledge base associated with it is limited, this 

manifesting as the demonstration of a limited 

palette of atmosphere, though this will be expanded 

as technology and design motives align in future. 

The output of the thesis was also limited to visual 

and aural aspects, and though high in quality, 

this produces a limited level of immersion and 

atmospheric production.

This thesis has only lightly touched the topic of 

atmosphere in virtual space. Some areas where this 

work may be extended or applied to include:

• The inclusion of multi-sensory apparatus, 

such as the Virtuix Omni

• The use of real-time, ray-traced lighting to 

more accurately replicate lighting conditions 

and avoid baked-in lighting.

• Full-scale photogrammetry scans of spaces 

exhibiting atmospheric conditions

• Going beyond the possible human experience 

to detect  “new” atmospheres

• A research approach that includes both a 

spatial designer and a virtual environment 

designer to lighten the workload

The profession stands at the edge of production 

of virtual space that is completely compelling, and 

it is crucial that the profession remains informed 

with regard to applying this technology.

R E F L E C T I O N
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