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How to read this thesis

To make reading this thesis easier, there are a few 

graphic markers added:

agenda context methodology

critical reflectionprocess
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intro feasibility 
study

sketch 
design

developed 
design

review reference

To reference the process of scoping in this thesis, the 

colours of each chapter begin with looking at 'colour' 

shown with salmon pink. Followed by red and blue. 

Once blue is chosen, variations of blue are created 

and explored. 
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CHAPTER

INTRODUCTION
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Introduction

Chapter One encompasses much of the groundwork 

for this research. Here, the research proposition is 

developed and how it can be answered is established. 

The subchapter ‘colour research’ was filled in 

periodically, and holds the subjective, systematic 

phenomena, and empirical findings. 
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FEASIBILITY STUDY

BASE THEORY SCHEMES AND PHENOMENA

SYSTEMATIC SUBJECTIVEPHYSICS

PSYCHOLOGY
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REVIEW
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BASE
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LITERARY REVIEW
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Background

Due to the personal nature of this section, it will be 

written in first person prose. 

This genesis of this thesis is from a personal 

fascination in colour. From a young age, a deep 

interest in colour developed. Perhaps it occurs in 

every sighted child when they are given their first set 

of coloured pencils, or told they could choose their 

outfit for the day. I still recall, a particular outfit worn 

at age 7 - all turquoise. In these ways colours add life, 

they add interest. 

By age 16, in my final year of highschool, when 

asked what I would do with one day to live, without 

hesitation I wrote ‘paint the whole city one colour’. 

I think in that moment, the colour did not matter, 

it was the notion of a spatial uniformity gained by a 

single hue that intrigued me. 

Colour is a means of expression, a technology for 

personalisation, differentiation, recognition, but 

perhaps integral to this research, is the idea that 

colour can be used to evoke response. 
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Using a reductivist approach, and employing only 

hue, saturation, and brightness to replace physical 

materials, this creative body of work explores how 

colour can be used to evoke a response in mixed 

realities.

Abstract

Architects by in large employ physical materials to 

generate and define space. Materials such as timber, 

stone, bricks, and mortar envelop and contain. Yet 

when described in a purely scientific sense, the 

visible world can be defined by light, or the absence 

of light and variations in between. Seminal author 

and investigator of the senses, Juhani Pallasmaa 

writes, ‘The experiences of matter, space and light 

are inseparable ... there is no true architectural 

experience without light’ (2016, p. 7). Extending this 

statement, the use of light generates space, creating 

an architectural experience.

The research proposition becomes: Using a reductivist 

approach, and employing only hue, saturation, and 

brightness to replace physical materials, this creative 

body of work explores how colour can be used to 

evoke a response in mixed realities.

The research methodology is Design-Led research, 

following similar beliefs to Peter Dowton, that by 

doing, knowing is enhancing knowledge. Literature 

reviews indicated that there are two main approaches 

to colour psychology and therapy. From this, the 

research aims to bridge the gap between popular 

culture claims and heavily scientific or psychology-

based research, to explore the effects of colour 

through architectural design. Following this, colour 

theory was researched, followed by a feasibility study 

of design tests. In the sketch design phase, light at the 

wavelength frequency of blue was tapped into, and its 

effects researched. Unique blues were created from 

nature: flora and fauna were sourced and boiled into 

pigments. The final outcome is mixed media; Virtual 

Realities, physical works, and a unique experience. 

Throughout this project, tests were executed 

including reviews to gain an indication of whether a 

response was evoked.

The results of this architectural portfolio, which leans 

into the artistic vein of architecture, show that various 

saturations and brightness of hues in the blue range 

can indeed evoke responses. 
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Role of Design

The physical act of designing is the centre of this 

thesis. It offers the chance to an experience which 

challenges traditional architecture of physical 

materials. Here light which is ‘colour’, grounds 

itself as a ‘material’ of its own. In order to advance 

a sensibility and awareness of colour and the 

possibilities of temporality, these immersive spaces 

give an inhabitant a kind of liberation to inhabit 

formally impossible environment. Therefore,these 

works offer a workbench to extend the architect’s 

creative horizons. These works reimagine colour 

without boundaries for the purpose of generating 

affect and evoking mood. Within a VR environment, 

it is proposed that users will be immersed and active, 

changing their space – making them the designer.

The methods employed are fundamental to 

architectural studio practice, including sketching, 

digital modelling, scribbling, mixing to create. The 

intersections of these processes are explored and 

how each piece can influence other pieces. Here VR 

is perhaps experimented with more, in an aim to 

further the field of architecture, it offers a chance to 

question the bounds and medium. As a result of these 

creative processes, what may be often used as a design 

visualisation technique, the Virtual Reality becomes a 

piece of design in its own right.
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To frame the research, background inquiry was 

conducted into the current body of knowledge and 

colours ability to affect emotion. A narrative literature 

review was selected as opposed to a systematic 

literature review due to the complexity of the 

architecture related subject. As per research writer 

Rosella Ferrari, ‘ the narrative thread could be lost in 

the restrictive rules of a SR (systematic review); some 

issues require the wider scoping of a NR (narrative 

review).’ (2015, p. 231). The research started off broad 

with less well defined, specific language, not to seek 

single definitive answers from observing, but to 

‘speculate new possibilities', and ‘rationales for future 

research’ (Ferrari, 2015, p. 231).

The initial strategy was to systematically search 

databases with keywords related to the topic and 

to exclude irrelevant subjects such as ‘nursing’ 

and ‘agriculture’. Keywords included ‘virtual 

reality’, ‘architecture’, ‘colour (and ‘color’ to include 

publications in Amercian english)’, ‘emotion’, and 

‘mood’. From this doing, was learning; learning that 

the topic cannot be simplified into a small number 

of words and also that a multidisciplinary approach 

was required to capture the necessary information. 

Databases such as Scopus, JSTOR, Proquest Central, 

Wiley Online Library, and Taylor and Francis, were 

selected for their inclusion of peer-reviewed articles 

adding validity to base research.

Literature review

Rationale Strategy



24pg. 25pg.

Chiara Shim

Findings

Colour researcher Dr Zena O'Connor published an 

article this decade in the journal COLOR research and 

application, discussing colour psychology research 

available. O'Connor cautions others to beware of false 

claims that lack empirical evidence.

 

With this literary review, her findings were 

confirmed; information about the emotional effects 

of colour abounds in popular culture. Articles found 

in mass media and internet websites are devoted to 

colour claiming a range of psychological, biological, 

and behavioural effects. This information available, 

which varies from scant summaries with catchy titles 

to lengthy and comprehensive discussions, is often 

presented in an authoritative manner exhorting 

the reader to believe a range of claims. However, 

empirical evidence is rarely cited and, when it is, it's 

often in reference to findings that are inappropriately 

generalised or superseded. (O’Connor, 2011, p. 229). 

Additionally, there is available research, of a scientific 

nature that uses small patches of colour or a limited 

palette, in strange settings. 

Various articles claiming effects and 
applications of colour

>

Stimulation with red and blue by 
Litscher D., Wang, Gaischek, and 
Litscher G., 2013.

Some examples include:

 'The influence of new colored light stimulation  

 method on heart rate variability, temperature,  

 and well-being: results of a pilot study in   

 humans' by Litscher D., Wang, Gaischek, and  

 Litscher G., 2013.

 'How color properties can be used to elicit   

 emotions in video games' by Geslin, Jegou, and  

 Beaudoin, 2016. 

 'Associations of visual forms with colors: The  

 minor role of emotion as the mediator' by   

 Mitsuhiko Hanada, 2018. 

Whilst some of these articles have points valuable to 

this research, it is all research generated by rigorous 

test methods, trying to make quantitative data 

from theories that deal with the qualitative. Some 

of these scientific approaches also give light to the 

subjective nature of colour, and try to eliminate this 

characteristic by simplifying the effects of colour. 

This thesis aims to embrace this subjectivity by not 

dictating an affect or using a single colour. 

>
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Color Psychology and Color Therapy by 
Birren, originally published in 1950.

COLOR PSYCHOLOGY and COLOR THERAPY
Faber Birren, first edition published in 1950, 2013 version used

Birren is a key figure of much of colour’s factual 

research performed in the 1940s – 1950s. In 

particular, his book Color Psychology and Color Therapy: 

A Factual Study of the Influence of Color on Human Life 

(2013), is a compilation of empirical studies, science, 

history, and theory of colour on biological life. Birren 

stresses his aim to gather credible data about colour 

and its real effects, as opposed to hyperbole and 

outright charlatanry.

Having first been published in 1950, some information 

may be dated or superseded, yet this book is extensive 

and thorough with 4 parts: the historical, biological, 

psychological, and visual aspects. For this research 

and its application of architecture, which is essential 

for people, the Psychological aspects chapter is 

most relevant, and refers to studies mainly from the 

European continent, by Birren's contemporaries. 

Amongst the collection of materials, Birren makes 

his own claims, based upon practising as a colour 

consultant. His additions complete the compendium 

and render this book a must for any colour psychology 

researcher.  

Some pivotal notes are summarised which assigns 

psychological responses to colours (table on previous 

page).

Some of Birren’s research in this specific book is 

flawed in two ways: firstly that it is mainly related 

to Western culture, secondly is the generalisation 

and simplification of tones and shades into just eight 

categories. To simplify is to deny complexity. 

red

COLOUR

orange

yellow

green

blue

purple 

white

black

Brilliant, intense, 
opaque, dry

Hot, fire, heat, blood Passionate, exciting, 
fervid, active

Intensity, rage, 
rapacity, fierceness 

GENERAL 
APPEARANCE

MENTAL 
ASSOCIATIONS

OBJECTIVE 
IMPRESSIONS

SUBJECTIVE 
IMPRESSIONS

Bright, luminous, 
glowing

Warm, metallic, 
autumnal

Jovial, lively, energetic, 
forceful

Hilarity, exuberance, 
satiety

Sunny, incandescant, 
radiant

Sunlight Cheerful, inspiring, 
vital, celestial 

High spirit, health

Clear, moist Cool, nature, water Quieting, refreshing, 
peaceful, nascent

Ghastliness, disease, 
terror, guilt

Transparent, wet Cold, sky, water, ice Subduing, 
melanchololy, 
contemplative, sober

Gloom, fearfulness, 
furitiveness 

Deep, soft, 
atmospheric 

Cool, mist, darkness, 
shadow

Dignified, pompous, 
mournful, mystic

Loneliness, desperation

Spatial - light Cool, snow Pure, clean, frank, 
youthful

Brightness of spirit, 
normality

Spatial - dark Neutral, night, 
emptiness

Funereal, ominous, 
deadly, depressing

Negation of spirit, 
death

'Modern American Color Associations' 
by Faber Birren, 2013, p. 143. Table 
redacted as necessary. 

>

>
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blue - light - smooth orange - light - smooth blue - dark - smooth orange - dark- smooth

blue - light - rough orange - light - rough blue - dark - rough orange - dark- rough

'Emotional Qualities of VR Space'

A recent article of note is 'Emotional Qualities of 

VR Space'. They used VR as a tool and have changed 

parameters of spaces such as colour, texture, and light 

to find the emotional responses of 32 people, either 

passive, or engaged, through questionnaire. 

Their findings show that colour has the largest effect 

of the three parameters to create warmth, coolness, 

excitement and calmness in a space.

Asma Naz, Regis Kopper, Ryan P. McMahan, Mihai Nadin, 2017

This research begins to show that affective emotions 

can be generated within virtual environments. 

This work is definitive but only due to some of its 

limitations, such as room dimensions, complexity, 

texture, colour and light palette. Perhaps what is 

interesting to this research is not the specifics of these 

parameters and even the responses, but that there is 

a response. The graphs show that the experience was 

not unanimous. The experience of the individual is of 

value. 

Top left: 'Stimulated VR furniture' by 
Naz, Kopper, McMahan, and Nadin, 
2017, n.p.

8 images above: ' Screenshots of each 
of the eight test spaces composed of
one characteristic of each design 
attribute'  by Naz, Kopper, McMahan, 
and Nadin, 2017, n.p.

> Above: 'Interactions: Color and bright-
ness. Error bars represent
standard errors' by Naz, Kopper, 
McMahan, and Nadin, 2017, n.p.

>
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The Secret Life of Colours
Kassia St Clair, 2016

This coveted book, with a textural cover, is largely 

an account of how over 75 colours came to being. 

The book begins with an introductory section with 

base information. After this, the colours’ unusual 

histories are delved into, with sections for: white, 

yellow, orange, pink, red, purple, blue, green, brown 

and black. Each is written about with a collection 

of stories, adding intrigue to these very physical 

chromas, made of crushed beetles (such as Cochineal, 

p. 141), carbonates (such as Verdigris, p. 215), and 

extracts from the leaves of plants (Indigo, p. 190). 

This book holds histories of colours, but also the 

science and art behind them. It is easy to get lost in 

this world of colours, as it adds depth and meaning 

to the colours which some of the other research so 

far lacks. There are no discrete RGB or CMYK values 

for each colour but that is perhaps a strength, as it 

allows the reader to interpret and imagine. The first 

section contextualises colour for a knowledgeable 

audience, those interested or those who work with 

colour. Therefore, the language is at an appropriate 

complexity and of relevance to this thesis.

The Secret Lives of Colour, Kassia St 
Clair, 2016

>
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The two key bodies of available research become: 

popular culture claims lacking empirical evidence, 

and the highly scientific research which is separate 

from the reality and lacks the depth of colour by 

simplifying the thousands of possible shades of blue 

per se, into just one colour. From these findings, 

this research aims to bridge the gap between these 

opposing forces to explore the effects of colour 

through architectural design. 

The field of this research becomes multi-disciplinary, 

but the knowledge that the project must stand 

grounded in the field of architecture: the designing 

of habitable spaces. There may be an overlapping of 

fields of art, chemistry, psychology and behavioural 

studies. The aim is not to avoid these fields but to 

see them as parts adding to a holistic body of work. 

Emeritus Professor at RMIT, Peter Downton takes 

note of the potential criticism a designer opens 

themselves to when they explore the ‘theoretical 

domains of other disciplines’ (2003, p. 13). His 

opinion on this is that:

 ‘The criticisms may or may not be well   

 placed. If the designer, or anyone   

 else purports to be an expert or informed in  

 such an area. Then she is fair game. If,   

Literary review critical reflections

 however, she is simply reading limited   

 amounts of the material and understanding 

 it and reacting to it with an end in mind  of  

 informing and improving some aspect of   

 her designing, then this seems to me to be a  

 perfectly valid and defensible activity.’ 

 (2003, p. 13) 

This develops a premise for “dipping toes” into 

other fields in order to broaden the application and 

background of this thesis; not claiming to be an expert 

in other fields but to be using them to inform design. 

Advancing from this literature review, some 

discovered texts will be utilised to inform design 

direction and rationale. An even more serendipitous 

approach will be taken; listening to others in studio, 

suggested texts from supervisors and PhD students, 

and other found texts.
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The methodology is Design-Led Research, following 

premises set out by Peter Downton (Design Research, 

2003), further cross-referenced and validated in 

Graeme Sullivan’s Art Practice as research (2005). 

How Design-Led Research is used will be explained 

through: 1. how Design-Led research can start to 

answer the question of this thesis, 2. how it operates 

in this thesis, and 3. potential outcomes. 

1. 

The research proposition is: 

 Using a reductivist approach, and employing  

 only hue, saturation, and brightness to replace  

 physical materials, this creative body of work  

 explores how colour can be used to evoke a   

 response in mixed realities.

It is a complex query, and is framed inadvertently in 

such a way that it cannot be closed with a definitive 

or discrete answer. Architects and designers work in a 

complex field thus ‘research through design does not 

necessarily seek solutions, but it is a means of both 

investigating and navigating tensions, which resist 

simplification’ (Hatleskog, 2014, p. 13). In this query, 

the tensions lie between the colour, the response 

and also the mixed realities. The tensions themselves 

Methodology

would lose their depth if simplified to find a discrete 

answer. Hence to represent them properly, they must 

be kept in their complex state, with a continuous 

answer as the output in exchange for a discrete one. 

Some may suggest that the use of techniques for 

obtaining quantitative data, typical to fields of science, 

could be utilised to help answer a question like this. 

However, Sullivan clearly states the belief that ‘[to] 

continue to borrow research methods from other 

fields denies the intellectual maturity of art practice as 

a plausible basis for raising significant life questions…’ 

(2005, p. 95). In this way by using the techniques 

and methods established by other fields is doing an 

injustice to the fields of art, architecture and design, as 

able to answer and solve, these confusing questions. 

2. 

In this thesis, the framework is set out to support 

this methodology. The design process  is a series 

of tests, with intermittent points of review, to 

bring in contextual influences, reflect and develop 

from outputs. Many of the tests, particularly in 

the ‘Feasibility Study’, were discontinued, yet their 

outcomes still add to the knowledge of this thesis. 

This justification is framed by Peter Downton:

 ‘...individuals gain experience in how to   

 design or research through designing and  

 research. Their learning is ongoing and their  

 knowing is embodied in their doing. Through  

 this doing they advance and extend their   

 knowing of the field and perhaps the total  

 knowledge of the field itself.’  (2003, p. 9) 

By completing tests and iterations, ideas can be 

rejected and developed quickly, each test being a 

growing from the previous test, and that previous test 

a growing from the test before, and so on. Through 

this building, knowledge is built, embodied in the 

designing. It then becomes clear how the act of 

designing leads to new knowledge. 

3. 

The potential outcomes from this strategy of 

research are, as described before, non-definitive 

and continuous. Additionally, ‘whereas in sciences, 

research is concerned with what exists to be inquired 

into, in designing, the design or object exists after 

the research inquiry.’ (Downton, 2003, p. 97). 

Furthermore, this process of designing ‘adds to our 

understanding as new ideas are presented that help 

us see in new ways’ (Downton, 2003, p. 97) thus 

grounding the interpretation in human experience; 

abstracting complex ideas in new ways to allow new 

perspectives. 

The outcome is largely design-based, as influenced 

by the mode of researching, and it will aim to shed 

new light on this work navigated tensions between 

dimensions of colour, response, and mixed realities. 

To conclude, in this section, Design-Led Research 

has identified as the methodology for answering 

this perplexing question. This method of research 

helps assert the field of architecture as able to answer 

these sorts of questions, with potentially open-ended 

answers. 
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Aims and objectives

Aims

To use tools of mixed reality - namely light - to replace 

architects' traditional physical materials, and alter the 

inhabitant’s mood. 

Objectives

To explore methods and implications of Virtual 

Reality on designing, and how this affects the 

experience of space.  

Code an immersive multidimensional environment 

that can produce a response.



1.2
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Introduction

To inform colour decisions, this chapter covers 

applicable research and theories. Research following 

a wide range of methodologies have been included, 

from widely agreed and historically used phenomena 

to more obscure and lesser-known findings. Whilst 

some of the findings may not be used in this research, 

it is important to understand current knowledge, to 

understand where this research fits into the greater 

body of colour research. 

INTRODUCTION

COLOUR RESEARCH

FEASIBILITY STUDY

SCHEMES AND PHENOMENA PRECEDENT RESEARCH

SYSTEMATIC SUBJECTIVE PSYCHOLOGICAL

PHYSIOLOGICAL

SKETCH DESIGN

DETAILED DESIGN

REVIEW

RESEARCH PROPOSAL

BACKGROUND

SCOPE

CURRENT WORK

FIGURES

METHODOLOGY

FRAMEWORK

AIM AND OBJECTIVES

1

2

3
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Gamma rays X-rays Ultra-violet

Visible light

Infrared Radio waves

Increasing energy Increasing wavelength

0.0001nm 0.01 nm 10 nm 1000 nm 0.01cm 1cm 1m 100 m

AMFMTVRadar

400nm 500nm 600 nm 700 nm

Colour is fundamental to the way people experience 

the world. How is colour made possible? What 

exactly are people seeing? It is light being reflected 

off the surface of an object, and into the eyes that is 

seen (St Clair, 2016, p. 13). The visible spectrum, as 

above, only makes a very small portion of the entire 

electromagnetic spectrum of wavelengths. Different 

things appear as different colours because they absorb 

some of these visible wavelengths, while others 

bounce off (St Clair, 2016, p.13). 

For example, a yellow banana is absorbing the short 

and medium wavelengths, indigo, blue, and green, as 

well as the longest, orange and red. The banana then 

reflects the wavelengths people see as yellow, to the 

eyes, then processed by the brain. 

As this is happening at all times around people, it is 

crucial to people's visual experiences of architecture. 

To tap into colour is to tap into the science of seeing, 

and perhaps the science of being in its itself. 
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Additive mixing Subtractive mixing

RGB model

24 bit

Based on how light works

The greater the amount of light, the lighter it becomes

The in-between colours become exact CMY colours

CMY model

32 bit (K or black is added because CMY lacks depth)

Based on how pigment works

The greater the amount of pigment, the darker it becomes

The in-between colours become almost RGB colours

255, 0, 0 

0, 255, 0 

0, 0, 255

100%, 0%, 0%, 0% 

0%, 100%, 0%, 0% 

0%, 0%, 100%, 0% 

Graphic depicting additive mixing and 
secondary colours 
Inspired by Simon C Page

Graphic depicting subtractive mixing 
and secondary colours 
Inspired by Simon C Page

> >



46pg. 47pg.

Chiara Shim

Colour dimensions

The most intuitive, simple method of selecting 

colours digitally was the Hue, Saturation, Value model 

(also known as Hue, Saturation, Brightness). This 

was decided during a fifty-day trial of some of the 

most commonly available models on Adobe Creative 

Cloud software: RGB, CMYK, and HSV. HSV is not 

directly translatable to actual print colour like CMYK 

is. However, like RGB and CMYK, HSV breaks colour 

into elements or dimensions. In this case, three 

dimensions.

Hue reports the position of a colour on the colour 

wheel, so values between 0˚ to 360˚ are acceptable. 

Hue is used to name the colour, such as red, magenta 

or violet. Hue is not to be confused with colour: 

'variations [of the other dimensions] within a hue 

create different colours, but the hue remains the same' 

(Bellamy, 2004, p.26). 

Saturation refers to the brightness, impact and of 

course saturation of a colour (Bellamy, 2004, p.26). 

Generally, saturation is expressed as a percentage. 

Value or brightness specifies the lightness or darkness 

of a colour, generally understood as how much black 

is added. Value is also expressed as a percentage. 

Dimensions of colour. >

HSV colour picking, Adobe Illustrator, 
2019. 

>
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Colour and emotion

In Dylan Evans' book Emotion: a Very Short 

Introduction, he mentions colour as a technology 

of mood (2003, p. 59). Unfortunately for the case 

of colour, ‘[it] rarely affects our emotions directly’ 

(Evans, 2003, p. 59). However, in most people, colour 

can influence emotion indirectly through its influence 

on mood (Evans, 2003, p. 60). It is essential to 

distinguish between ‘mood’ and ‘emotion’. ‘Mood’ lasts 

longer and has no definite start or end and is generally 

associated with good or bad. Colour can influence 

mood. ‘Emotion’ is caused by a specific event and is 

more specific in its description. 

An example of this is if one is in a blue room, it may 

not itself make them feel calm, but it may put the user 

in a more relaxed mood. It then takes the user less to 

feel at peace, expressed by silence and stillness. 

Colour cannot directly affect emotion

Colour can indirectly affect emotion

Colour can directly affect mood which can affect emotion

Diagram of Evans' notes on colour
(2003, p. 60). 

>
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Preferences of monkeys

Psychologist Nicholas Humphrey and his research, 

namely Do monkeys' subjective clocks run faster in red 

light than in blue? (1976) is written about by Evans. 

Humphrey put monkeys into specifically designed 

cages consisting each of two chambers connected 

by a tunnel. When one chamber was lit by blue light 

and the other by red light, the monkeys consistently 

preferred the blue one. They would venture into the 

red chamber out of curiosity, and then quickly retreat 

into the blue chamber, where they would remain. 

If both chambers were red, the monkeys ran back 

and forth from one chamber to the other, without 

settling in either. Red made the monkeys irritable 

and nervous, while blue put them in a relaxed mood. 

(Evans, 2003, p. 60)

Red and blue produce similar emotional effects 

in humans. According to Evans, when people are 

exposed to red light, blood pressure rises, breathing 

speeds up, and the heart beats faster. Blue light has the 

opposite effects. Subjectively, people feel warmer in 

red rooms but also more nervous or aggressive. These 

responses are not merely cultural artefacts; two-

week-old babies can be soothed more easily in blue 

than red light, which suggests at least part of humans' 

emotional response to colour is physiologically innate.

(Evans, 2003, p. 60)

Abstracted, interpreted diagram of 
the monkey enclosures and their 
movements. Evans explaining 
Humphrey's work (2003, p. 60). 

>
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Colour in nature

Nature rarely offers us a large expanse of a single 

colour. A blue may occasionally paint the whole sky 

in one consistent shade, but scenes in nature are more 

usually mosaics of many different colours. Variations 

in hue, saturation and value exist in one visual field.

Ultimately, the emotion-evoking abilities of colour in 

an architectural and design sense, lie in its ability to 

flood a field of vision with a single colour.

Image of the sky, mountains and sea. > Image created with Adobe Illustrator - 
dividing the image into 12 colours. 

>
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In this thesis, by taking one colour out of its natural 

setting, and using it to fill the occupant’s entire visual 

field, the natural effects of colour are amplified. The 

term used in biology is that artificial colours are 'super 

-stimuli'. To quote Evans, 'They achieve their effects 

by keying into the same evolved preferences that 

nature keys into, but they strike the keys much more 

forcefully'. (2003, p. 61). 
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The colour wheel

For the purposes of this research, a CMY colour 

wheel will be used, as it was found in early research 

to be the easiest to follow and the best documented 

in the book Colour Selection: systematic/subjective by 

Bellamy, 2004. 

The following section discusses colour schemes found 

systematically through the use of the colour wheel. It 

is important to note that the shown examples are not 

the only version for the colour scheme. The selection 

can be rotated around the wheel to achieve the same 

systematic scheme with alternative colours. Or, in 

the case of  ‘analogous under-tones’, any number of 

Monochrome

Analogous

Analogous under-tones

Complements

Triads

C 
M
Y

colours from any location can be selected from the 

colour wheel, as long as a small amount of a single 

chosen colour is added to each and every colour. 

Some examples of this adaptability are shown on the 

following page. 

Split complements
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Colour wheel with CMY colour 
notation system

>

Various variations of the systematic 
colour schemes. 

>
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Monochrome

monochrome

noun

1.  Black and white - in reference to   

 photographs, drawings, paintings, printings  

 etc. 

2.  Used to describe the use of several shades or  

 tints of  just one colour. 

(Paterson, 2003, p. 260)

Monochrome or monochromatic colour schemes 

are the most simple, created when ‘a single hue is 

used with variations in value added to it’ (Bellamy, 

2004, p. 40). Other variations can be created by 

changing the saturation, or adding black to the hue. 

Monochromatic colour combinations are pleasant yet 

flat, both due to their limited depth of hue. 

Monochromatic variation created by 
changing value.

>

Systematic colour schemes
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Analogous

analogous colours

noun

 Colours which appear close or adjacent to  

 each other on a colour wheel. 

(Paterson,  2003, p. 19)

A ‘scheme can be harmonious when the chosen 

colours are close to each other on the colour wheel 

and therefore alike in appearance’ (Bellamy, 2004, 

p. 42). The colour in the middle of the selected 

colours is known as the ruling colour as it can easily 

change its neighbouring colours. Analogous colour 

schemes express a gentle harmony, as similarities are 

underscored opposed to differences between hues. 

They tend to appear frequently in nature. 

A nature inspired analogous 
composition.

>
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Analogous under-tones

analogously under-toned colours

noun

 A colour scheme which adds a small amount  

 of a chosen colour to all other colours in the  

 selection. 

Analogous selections can also be accomplished by 

mixing a small quantity of one colour into all other 

colours in the selection. This can forge unity between 

colours that may normally feel contrasting, by adding 

an underlying hue. (Bellamy, 2004, p. 44)

A scheme with analogous undertones 
of cyan. 

>
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Complements

complementary colours

noun

 Pairs of colours which are opposite to each  

 other on the colour wheel and which   

 enhance each other. Two complementary  

 colours will appear most vibrant when   

 juxtaposed.

(Paterson,  2003, p. 119)

Contrast between complementary hues is the greatest 

when they are of the same value. ‘These hues provide 

a mutual and perfectly level balance and also intensify 

each other’s appearance with a stimulating result’ 

(Bellamy, 2004, p. 46). When increasing or decreasing 

the value or saturation of the colours may lessen the 

contrast, yet they may still intensify each other's hue. 

Low-value scheme with 
complementary hues.
Low saturation scheme with 
complementary hues.
A complementary scheme with 
vibrant hues. 

>>

>

>
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Triads

triadic colours

noun

 On a colour wheel of twelve colours, any  

 combination of three colours which are   

 equidistant from each other. 

(Paterson, 2003, p. 390)

A broad range of contrast in hue is seen in any triadic 

colour scheme. This results in a vibrant combination 

with significant depth and variety. Triadic schemes 

provide good contrast between hues, whilst 

maintaining some harmony. They work best when 

one colour dominates the composition. (Bellamy, 

2004, p. 50)

Triadic colour composition. Magenta 
dominates. 

>
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Split complements

split complementary colours

noun

 In relation to any colour on the colour wheel,  

 and the two colours which are either side of  

 its complementary. The three become a   

 systematically pleasing triad of colours.

(Paterson,  2003, p. 368)

This trio of hues ‘ establishes a multicoloured scheme 

with both analogous and contrasting relationships’ 

(Bellamy, 2004, p. 48). Additionally, this colour 

scheme has the same strong visual contrast as the 

complementary colour scheme but has less tension 

due to the two colours close to each other on the 

colour wheel. In this case, the blue-green hues are 

harmonious together and contrasted by red. 

Split complementary arrangement.>
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Near complements

near complementary colours

noun

 Colours on the colour wheel that are not   

 precisely 180 degrees apart from each other. 

Near complements have a similar effect to 

complementary colours but with less contrast 

(Bellamy, 2004, p. 48). They offer a wide variety of 

pairs. The selected pairing shows orange, and a colour 

adjacent to its complement.

Near complementary composition 
provides contrast. 

>
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Mutual complements

mutually complementary colours

noun

 In relation to any colour on the colour wheel,  

 its complement directly across from it, and  

 the two colours not directly next to, but the  

 adjacent ones. 

Mutually complementary colour schemes work best 

with a dominant colour, which is the first colour 

chosen. In the example shown, purple becomes the 

main colour and yellow-green, orange, and blue-green 

are used in conjunction. (Bellamy, 2004, p. 48)

Mutual complements composition. >
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Double complements

double complementary colours

noun

 The selection of two adjacent colours on the  

 colour wheel and their complements. 

The quad of colours created by double 

complementary schemes result in each colour having 

both a compliment and an analogous colour. This 

results in both contrast and harmony within the 

scheme. 

Double complements, creating 
harmony and contrast. 

>
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Spatial depth

spatial depth (using colour)

noun

 Apparent advancing or recession,   

 manipulated through contrast.

This concept is created through the contrast between 

the background and foreground colours. Colours that 

have little contrast with the background recede. As in 

the pale blue square in the top image. Squares with 

greater contrast to the background advance. When 

the background is changed, in this case to black, the 

effect is switched: the pale blue square advances due 

to high contrast in brightness, the yellow square stays 

forward due to high contrast in saturation. The dark 

squares have little contrast with the background so 

they recede. 

White background image. Which 
colours recede? 
Black background image. Which 
colours recede now?

>

>

Subjective colour phenomena and affects
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Warm-cool distance 

Warmth and coolness of neighbouring colours can 

also create spatial depth. Generally, cool colours 

recede and warm colours advance (Bellamy, 2004, p. 

54).  

Amongst cool and warm hues of equal saturation, the 

warm colour will advance towards the viewer, and the 

cool hue will recede. However, these effects can be 

lessened with alterations to the value or brightness of 

the hue. 

The blue is desaturated. Both appear 
almost equidistant. 
The orange is over a lower value. Both 
appear almost equidistant. 
Full value and saturation, the orange 
appears to move forward. 

>>

>

>
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Distance and size of colour

The size of chroma can alter the apparent distance 

and the extent of immersion created by the colour. 

Large swatches of colours appear closer and are 

more immersive. The viewer's vision is flooded with 

colour. Smaller swatches appear in the distance and 

are less encroaching. Such phenomena can be used 

for creating three-dimensional depth to a two-

dimensional plane. 

Small swatch effect.
Large swatch effect. >

>
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Size

As said by Bellamy, 'colour can affect the apparent 

size of elements in a design' (2004, p. 36). However, 

as this is a subjective phenomenon, it is hard to put a 

definitive rule to it.

An example is that shapes of bright colours, tend to 

jump out and seem larger than identical sized shapes 

of darker colours. Take for example the image to the 

right. The white square seems larger than the black 

square due to the illusion of the white box extending 

into the black. For the black square, the white 

background encroaches into the black square, thus 

appearing smaller. 

This layout shows an array of shapes and displays how 

colour can make them appear larger or smaller. 

Magenta and green configurations, 
playing with saturation.
Black versus white context with 
coloured squares. 

>

>
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Boundaries

boundary

noun

 The edge where one condition ends and   

 another condition begins. 

Boundaries can either appear vibrating or 

vanishing due to colour composition in a pattern or 

arrangement. When the colours are of contrasting 

hue, the boundaries tend to vibrate. The same occurs 

when the saturation is decreased. When the hues 

are less contrasting, the boundaries vanish to the 

viewer. Yet again, the same effect is created when the 

saturation is decreased. 

Black and white striped pattern 
with great contrast and vibrating 
boundaries. 
Examples of the two boundary effects.>

>
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Parasites

Vibrant hues can appear less vibrant when paired 

with hue-less colours such as grey. Grey becomes a 

parasite, feeding off the brightness of the other hue. 

This must be noted when a colour is to be designed to 

stand out. 

 Arrangement of bright hues and the 
parasitic grey. 

>
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Projected colour

projected colour

noun

 The created colour by other neighboring   

 colours. 

Colours can project themselves beyond their physical 

confines. In this example, the yellow horizontal lines 

on a white background create a projected colour of 

pale yellow in place of the white. 

 Projected colour example with yellow. >
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Optical mix

optical mix

noun

 The colours are mixed by the eye and not  

 physically. 

(Bellamy, 2004, p. 44)

Through projected colour, illusionary mixing can 

occur. Here, two or more colours are perceived 

simultaneously and are seen as combined,  a mix 

is created. In this process, the original colours are 

cancelled in replace of the new optical mixture. 

Red and blue pattern creating an 
optical mix of purple. 

>
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After image

after-image 

noun

 A visual experience in which remnants of an  

 original colour or form, linger in the   

 field of vision after focusing on the original  

 colour for a prolonged period of time. 

A prime example of this phenomena is expressed by 

G. A. Agoston: 

 ' When, in a darkened room, we gaze at a  

 lighted light bulb or through a window at the  

 brightly sunlit out-of-doors and    

 then turn our gaze to the dim interior of the  

 room, we continue to see images of the light  

 bulb or of the bright surroundings.'

(1987, p. 195).

Some artificial examples of the after-image 

phenomena are shown on the following page. Gaze at 

the square for twenty seconds, then focus on the black 

dot and notice what ghosts of colours are seen.

Top left: the after-image should be 
magenta. 
Top right: the after-image should be 
orange. 
Bottom left: the after-image should 
be green. 
Bottom right: the after-image should 
be blue.

>
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Contextual understanding

contextual understanding (of colour)

noun

 The idea that a colour is recognised and   

 named, based upon colours that surround it;  

 the visual context.

For example, a piece of photocopy paper may seem 

white, but when next to something that is pure white, 

the purple hues stand out. Suddenly the piece of 

paper is no longer white, and more of a pale lavender 

colour. The lavender aspects, only came out from the 

contextual understanding and mental contrasting, 

with colours around it. 

Context also makes the difference in colours more 

clear, thus meaning a different colour understanding 

is gained due to the different contexts. 

A rectangle on a white background. 
Nameable as cream. 
The same rectangle on a dark 
background suddenly looks more 
white in its context. 

>
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warmest tone = pure red 

RGB = 255, 0, 0 

CMYK  = 0, 100, 100, 0 

HSB  = 1, 100, 100 

coolest tone = pure blue

RGB = 0, 0, 255 

CMYK  = 100, 100, 0, 0

HSB  = 240, 100, 100

As per widely agreed colour research, many sources 

state the binary separation of warm and cool colours. 

On the colour wheel, ‘warm’ colours are on the 

right side: warm yellow through to magenta tones. 

Conversely, cool colours reside on the left side of the 

wheel: green to deep indigo. Within this, pure red is 

considered the warmest colour and pure blue, the 

coolest colour (Naz et al., 2017, n.p. ). These reactions 

stem from primordial instincts, where fire and sun 

come to mind with warm tones, and ice and snow 

with cool tones (Dorosz & Watson, 2011).

Further from this, they can be classified: ‘warm as 

proceeding’ and ‘cold ones [as] receding’  (Hårleman, 

2007, p. 137). This is a way that colour plays an 

important part in the perception of spatial depth. 

Additionally, in terms of warm and cool colours as 

‘emotional, physical and physiological stimulant[s]’ 

(Naz et al., 2017, n.p.), generally, warm colours feel 

arousing while cool colours feel calming (Franz, 

2006 ). In fact, people turn a heat control to a higher 

temperature in a blue room than in a yellow room 

(Jerald, 2016).

Given the current state of colour knowledge, 

these associations are for predictions of affective 

dimensions. For the purposes of this research, these 

simple semantic definitions will be used to frame 

initial experiments.

   ~
  cool  ~                        

     
 ~

  w
ar
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Warm and cool

Gradient grid circles of warm and 
cool hues
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Introduction

This chapter analyses four case studies that illustrate 

how artists and architects have utilised colour within 

their work to create affect. Specifically, how they are 

able to create a new world using colour as a material, 

and their capacity to challenge visual perception upon 

interaction. Groat and Wang edit a quote by Robert Yin, 

case studies are ‘an empirical inquiry that investigates 

a phenomenon or setting’. (2013, p.418). Thus, the 

said process will add depth due to the acquiring of 

information about how colour and light phenomena 

have been explored or made before in certain settings 

or applications. 

INTRODUCTION

FEASIBILITY STUDY

SKETCH DESIGN

DETAILED DESIGN

REVIEW

LIGHT AS A MATERIAL CHALLENGING PERCEPTION

CASE STUDIES

Cromosaturación The Weather Project Crystal Universe Ganzefelds

TESTS

PHYSICAL DIGITAL
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Cromosaturación

Carlos Cruz-Diez, 1965

The Weather Project

Olafur Eliasson, 2003

Crystal Universe

teamLab, 2015

Ganzfelds

James Turrell, (many works)

Simplistic diagrams of each key art 
precedent

>
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Cromosaturación

Carlos Cruz-Diez, 1965 - present

First conceived in 1965 for an exhibition in Paris, 

Cromosaturación saturates participants in colour. 

The 1965 version comprised of three colour chambers 

outside, red, blue and green. Originally using coloured 

transparent materials, the exhibition has since 

developed technically, into ‘three chromo-cubicles 

(fluorescent light with blue, red and green filters)’ 

(Museum of Fine Arts, Houston, 2011) which occupies 

an interior space. Measuring 2.4m high x 9.2m long 

and 5.2m wide (Museum of Fine Arts, Houston, 2011), 

it is an intimate zone that has been in galleries in Asia, 

Europe, and North and South America. Inhabitants 

become engulfed by the tri-stimulus environment of 

colour.

> "Guise" by mrdannynavarro is licensed 
under CC BY-NC-ND 2.0. Image has 
been cropped. 
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"unnamed" by Lina Nagano is licensed 
under CC BY-NC-ND 2.0. Image has 
been cropped. 

Light as a material

Much of Cruz-Diez’s kinetic and optical art stems 

from the employment of colour (above) to invite 

conversation about perception and ontology. In 

Cromosaturación it is clear that light with colour 

filters are the main medium. Thus the empty space 

has no other meaning but the chromatic presence 

itself. Whilst supposedly the exhibition is made of 

three parts, one illuminated blue, the other red and 

the final green, a multitude of tones are created in 

the gradients between the divisions as indicated by 

imagery.

Challenging perception

‘Because of colour constancy, there is no such thing 

as underexposure or overexposure’ (Birren, 2016, 

p. 190). An example of this phenomenon within 

human’s innate colour distinction is that in bright 

summer sunlight, or a dimmed basement, a white 

piece of paper will still persist as being white. Also, 

‘colour constancy is also maintained under chromatic 

light’ (Birren, 2016, p. 190), meaning that under a 

blue light or a red light, the human will still perceive 

the paper as white. However, very saturated lights 

may push colour constancy. By Cruz-Diez soaking 

the participant in light's primary hues, images show, 

clothes, and skin become a brightnesses of blue which 

may be outside of the normal realm which colour 

constancy operates thus challenging the brain. These 

spaces have a biological affect as per art author Nuit 

Banai:

 

Thus the affect of this work is created by challenging 

the perception of colours, potentially changing how 

the brain interprets colour as a reaction to such a 

strange environment. 

This ‘activation of Chroma as an autonomous 

force’ (Banai, 2011, p. 352), seeks to detach colour 

from a material or physical support. Through 

Cromosaturación, Cruz-Diez presents light as a 

medium of its own in a simple, yet effective way. 

It is through this manipulation of colour in its purest 

form that light can be understood for its role in the 

work as a material of its own. 

Conclusion

Cromosaturación demonstrates how colour is its 

own material and challenges perception to create an 

affective response in participants. The red, green, blue 

saturation is the art and creates sensory instability for 

the viewers by breaching the limit of colour constancy 

and human’s ability to understand colour. 

‘passing through the installation, the viewer 

would be completely engulfed by colour, the 

immersion in one tone causing the brain to 

recalibrate its perception of the next, thus 

creating a paradoxical condition of sensory 

plenitude and instability’ 

(2011, p. 352).

>

Potential plan of the space and other 
notes

>

"Chromosaturation 03" by dianjo is 
licensed under CC BY-NC-ND 2.0. 
Image has been cropped. 

>
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The Weather Project

Olafur Eliasson, 2003, London

"File:Tate.modern.weather.project.
jpg" by Ebe123 is licensed under CC 
BY-SA 3.0 

Olafur Eliasson’s body of work manipulating colour 

and light is extensive, yet in terms of creating an 

atmosphere, The Weather Project is of note. Tate  

Modern’s Great Turbine Hall was transformed into 

a virtual world predominately with the use of light, 

emitting yellow hues. The Weather Project has been 

described as an ‘explor[ation of]  the relationship 

between representations of nature and human 

perception’ (Wang, 2018, n.p.). The exhibition includes 

a large glowing suspended disk created by the lights, 

with supporting materials of mirrored surfaces, 

scaffolding and artificial fog (Wang, 2008). Through 

this artwork, Eliasson created a feeling of ‘hot’ as the 

resultant affect of the atmosphere created virtually. 

 

>
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As already indicated through imagery and in the 

introduction, it is obvious that light, in the form of 

waves emitted from bulbs is the core material of this 

installation, creating the affect of ‘heat’. When the 

supporting materials are interrogated, their roles 

become clear as manipulators of light. Additionally, 

the art is representational which perhaps lessens 

the effective use of light, but presents it as less of a 

material of its own. 

The examined materials include mirrored surfaces 

and fog. The action of the mirror, positioned on 

the ceiling, is the reflection of light. Thus whilst a 

physical material, it enhanced the affect of the disk 

of light creating a virtual sun. Similarly, the fog, 

whilst physically present in the form of water vapour, 

diffracts and hides the light. Through this variable 

play of light, the fog essentially manipulates what light 

is seen. 

The use of light as a material of its own, free from 

representational constructs, is the most impressive 

and valid. Unfortunately, for the case of light in 

The Weather Project, representational techniques 

are utilised by Eliason in his creation of a virtual 

sun. By using the round form, and emitting warm-

hued light of yellow and orange, the replication of 

a widely known natural phenomenon or symbol is 

experienced. To present light as a material of its own, 

non-representational techniques would be more 

compelling. Suggestions for The Weather Project would 

be just covering a vertical strip of the wall with the 

Light as a material

Eliasson successfully creates an atmosphere through 

challenging or tricking the inhabitant. He did this 

through light and colour, specifically traditionally 

warm hues. According to art Theorist, Cynthia A. 

Freeland, ‘visitors enjoyed basking in this golden light 

to the point of lying under it and “sunbathing” despite 

the absence of any actual physical warmth’ (2017, p. 

234). Thus indicating that Eliasson had managed to 

create ‘heat’ without, changing temperature but with 

the use of colour.  

This association comes directly from nature and with 

the use of red, orange, yellow and gold hues to mimic 

the sun and physical warmth due to weather. Users 

mentally translate the yellows and perceive their 

environment as ‘warm’ and then act accordingly. As 

stated by Wang:

 ‘The existence of atmosphere presupposes  

 the corporeal presence of the perceiving   

 subject. The corresponding perception is not  

Challenging perception

In the above ways, Eliasson used light to create a 

feeling where there was none: warmth. The Weather 

Project stands as a prime example of creating affect 

using light and thus colour. Yet it is not free from 

representational tools, which lessens the strength 

of the argument for light as a material of its own for 

creating affect.

Conclusion

same technique as the sun. Alternatively, emitting 

blue light would be interesting to see if people had 

the feeling of cold, despite hues commonly associated 

with ‘cold’ being emitted from a sun-shaped element. 

Therefore, Olafur Eliasson’s The Weather Project uses 

light as a material and all physical materials enhance 

the light. However, it fails to present light as a material 

of its own, as it uses the representational vehicle of a 

‘sun’ to enforce the idea.

 necessarily passive but can lead to a specific  

 action, regardless of whether this action is  

 conscious’ (2018, n.p.)

An example of what is meant by Wang’s statement is 

that in times of singing and celebration, one cannot 

help but cheer. The ‘cheer’ could be expressed 

passively within or corporally with actions such as 

smiling or clapping. Therefore, perception and action 

become tightly intertwined. This helps explain the 

perception of heat and the linked reaction some 

people had of basking in the heat. 
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Crystal Universe

teamLab, 2015 - present

The installation at Singapore's Art 
Science Museum, 2016. 

TeamLab is a contemporary firm creating technological 

art installations and environments. Whilst many of 

their works involve user participation and colour 

change to generate atmosphere and evoke mood, their 

piece Crystal Universe has been selected due to personal 

experience of it, displayed in Singapore’s Art Science 

Museum in Summer 2017. The installation is sited in 

a mirrored room, with densely packed LED’s hanging 

vertically from the ceiling aiming to evoke in ‘entrants 

the feeling that they are walking through interstellar 

space’ (Ng, 2017, p. 87). The lights change colour in 

time with music, mainly within the range of blue to 

magenta. 

 

>
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Crystal Universe presents light as its main material and 

uses immersive and reactive tools to complete the 

environment. 

The key materials of this interior exhibition are LED 

bulbs (light) and mirrors (reflectors of light). More 

than this, the art itself is created by the changing of 

brightness and hue of the many lights. The use of 

light is self-described as ‘similar to the way distinct 

dots of color form an image in a pointillist painting’ 

(teamLab, 2015, n.p.). 

Along with the light changing with music, the 

participant’s location within the space also influences 

how the work is created. They can ‘interact with the 

work by using their smartphones to select elements 

that make up the Crystal Universe’ (teamLab, 2015, 

n.p.). 

Thus, the artwork is continuously evolving and 

through the manipulation of light, the concept of an 

infinite cosmos is expressed. 

Light as a material

Whilst Crystal Universe succeeds in questioning the 

user’s perception through mirrored surfaces and 

thousands of lights, in personal experience, the total 

potential of the art was unavailable. 

Mirrors alter the perception of a room by reflecting 

the room’s contents infinite times. By populating the 

room with many lights, space becomes even harder 

to conceptualise as finite. Along with this and the 

ability to be totally immersed in an outer space zone 

of hanging and flashing lights, Crystal Universe is an 

affective artwork.

However, it is imagined that the best, most immersive 

experience of Crystal Universe would require a solo 

experience, and freedom to roam. Unfortunately, 

neither of these were able in the author’s personal 

encounter. The exhibition was busy, and thus multiple 

people were in the universe at one time making 

it harder to release and be engulfed in the light 

display, but also to understand the actual workings 

and interaction with the human form. Moreover, 

for many people, the idea of waiting and walking in 

a queue through an exhibition is anxiety-inducing 

and distracts from the art itself. On this occasion, 

there was no mention of smartphone interaction, so 

the exhibition lost a key element of its participatory 

potential. In terms of freedom to roam, other than the 

crowded space, there was a defined walkway - likely 

for safety reasons - which was the only route. This 

lack of ability to roam as some of the images depict 

decreases the perceived vastness and infinity of the 

Challenging perception universe and also made the interaction time shorter. 

Thus the total immersion envisioned by TeamLab was 

unable to be experienced, yet as a precedent concept, 

it stands as design which stimulates the user’s known 

perception of the world. 

As underlined, Crystal Universe successfully uses light, 

the reflection of light and interactive tools as materials 

to challenge user perception through the creation of 

an otherworldly starry universe. Disappointingly, a 

fully enveloping art was not experienced in personal 

experience. This is largely due to the nature of popular 

physical exhibits.

Conclusion

Additional images at Singapore's Art 
Science Museum, 2016. 

>
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Ganzfelds

James Turrell, (many artworks)

“James Turrell / Biennale di Venezia 
2011, Arsenale” by happyfamousartists 
is licensed under CC BY-NC-ND 2.0

Some artists work primarily with light. Namely, James 

Turrell drawing boundaries with colour, imbuing mass 

with shadow and intensity. Turrell created a series of 

pieces which he classifies as Ganzfelds where space 

is unperceivable. Ganzfeld is German for ‘complete 

field’ - a term referring to a homogenous, edgeless 

visual field and ‘ganzfeld effect’ is what this borderless 

space produces (Gadassik, 2016). Turell’s work, and in 

particular his Ganzfelds, impart many of the emotive 

and evocative characteristics architecture seeks to 

employ, through delving into sensory phenomena and 

perception of space. Some Ganzfelds include Dhatu 

(2009), Event Horizon (2017) and Apani (2011) for the 

Biennale di Venezia.

>
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"dhatu" by Max Nathan is licensed 
under CC BY-NC-ND 2.0 

The statement: ‘James Turrell is undoubtedly the most 

influential contemporary light artist’ (Cantz, 2009, 

foreword), suggests Turrell’s unmatchable prestige 

in the creation of art, using light. His use of light 

and thus colour as a medium are supported in his 

Ganzfelds through the immaterial qualities of other 

elements in the scenes and the absence of light at the 

beginning to frame his work.

Author Patrick Beveridge writes that the surfaces 

of installations such as the Ganzfelds are ‘carefully 

prepared so that they do not give rise to graduations 

of intensity in the light that they reflect’ (2000, p. 

310). Any bumps or joins creating shadow would alert 

viewers that they are in a physically crafted world. 

This allows for light to be the primary material and 

underlines that any other sign of physical materiality 

would, in fact, hinder the affect of light. 

Whilst the main attraction of the Ganzfelds are the 

‘rooms’ with no edges or signs that they are 3D, 

Turrell also uses the absence of light to create the 

illusion of a two-dimensional art on approach. Images 

show that by framing the ‘entrance’ with limited light, 

in some angles the threshold looks like a flat painting 

of a gradient. The magic of this lies upon ascending 

the black staircase and stepping into the 2D void. 

Turrell is an architect of light and his Ganzfelds are 

a testament to his rejection of even signs of physical 

material and the use of limited light to complete the 

experience of light. 

Light as a material

Now established is that exceptional use of light to 

form the art and the play of inhibiting a 2D space. 

However, Turrel’s Ganzfelds play more games to 

confuse participants of what is reality. These include 

spatial depth depiction and the hallucinating effect 

produced by ganzfelds in general. 

Experiences viewers had in the Ganzfelds was:

 ‘[finding] themselves at times unable to   

 discern whether they were experiencing an  

 eye-based phenomenon, such as a retinally  

 induced colour field, or a vision-based 

 phenomenon, such as a homogeneous field  

 of coloured light at a distance from their   

 eyes. In psychological terms, it became   

 difficult for them to know if the stimuli   

 impinging on their retina were proximal or  

 distal. These works made viewers attentive  

 to states of receptivity and the masking   

 effects of colours seemingly close to the eye.’

 (Beveridge, 2000, p. 305).

In more simple terms, the viewers were unable to 

discriminate whether the colour was incredibly close 

or all around them. This would be disorienting to 

viewers as in the natural world, there are often points 

to reference scale and location, such as a horizon line 

or trees. By covering the users in colour,  Turrell’s 

works effectively make space indiscernible and cause 

confusion between the close in proximity and the 

distant. 

In the 1930s, some research into optical affects of 

Challenging perception

ganzfelds was performed. German psychologist 

Wolfgang Metzger noted that subjects looking at 

encompassing and unified fields would begin to 

hallucinate and even start to show signs of ‘an altered 

state of consciousness’ (Gadassik, 2016, p. 312). This 

suggests that the response exhibited in people in 

ganzfelds was beyond the point of thinking and more 

of actually feeling. A correlation can be made that 

as Turrell’s work exhibits qualities of these ganzfelds 

studies by Metzger, similar affects of being in a 

different state of mind when users enter Turrell’s work 

such as Dhatu (above).  

Thus Turrell’s Ganzfeld projects challenge user 

perception through optical spatial depth illusions 

due to no edges or borders. Additionally, the 1930s 

research of ganzfelds generating a response of 

hallucinating can be correlated to perhaps also occur 

in Turrell’s works. 

Turrell is a scientific creative who uses light as his 

primary material as seen in his Ganzfelds. This is 

achieved through the use of inconspicuous surfaces 

and the absence of light to frame and create the 

illusion of inhibiting a two-dimensional space. 

Additionally, his work questions a human's normal 

understanding of the physical world through making 

it impossible to understand spatial depth. His work 

also can create hallucinogenic responses when 

correlated with other ganzfeld research.

Conclusion

>
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COLOUR INFLUENCING VIRTUAL ENVIRONMENTSCASE STUDIES EMOTION

J.M.W Turner
painter, 1775 - 1851

Mark Rothko
painter, 1903 - 1970

Cromosaturación
Carlos Cruz-Diez, 1965

SnowWorld
Hunter Hoffman, 2000

Ganzfelds
James Turrell, multiple works

The Weather Project
Olafur Eliasson, 2003

'Mood Swings'
Bialoskorski, Westerink & van den Broek, 2009

Crystal Universe
teamLab, 2015

'Emotional Qualities of VR space'
Naz, Kopper, McMhan & Nadin, 2017

Case studies and the topics they touch 
on, tabulated. 

>

These precedents, with the exception of SnowWorld 

and Emotional Qualities of VR Space, are all pieces 

aimed at being ‘art’. Art for the purpose of viewing. 

These precedents would be far less effective outside of 

their gallery context. The work is mediated through 

its gallery context.



2.2
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Introduction

To exercise the mind and deepen awareness of the 

material limits of light and colour, an extensive collation 

of tests were performed. These make up a feasibility 

study and largely fall into two categories: physical and 

digital. Most taking just a few days to complete, they 

challenge science and aesthetics of light and colour, 

trial software, and test theory, to build a knowledge 

base to take further into in-depth design phases.

INTRODUCTION

FEASIBILITY STUDY

SKETCH DESIGN

DETAILED DESIGN

REVIEW

LIGHT AS A MATERIAL CHALLENGING PERCEPTION

CASE STUDIES

Cromosaturación The Weather Project Crystal Universe Ganzefelds

TESTS

PHYSICAL DIGITAL

1

2

3

4

5

REFLECTION
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A reflection of this test is that it is surprisingly easy 

to create and manipulate parameters in order to test 

the limits for the chosen material: light. From here, 

more experiments with different coloured cellophane 

wavelength filters could be trialled and perhaps more 

lights thus creating more shadows. 

Coloured shadows test 1.0

Using three LED lights covered in coloured 

cellophane to test colour perception of shadows in a 

dark room. Experiments were performed changing 

light position, swapping out the number of lights and 

the distance between the subject, the wall and the 

light to test focal length.

Images on this spread: an assortment 
of tests with red, blue and purple 
filtered lights. 

>
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This second series enquires the more traditional 

colour base of red, green and blue (RGB). Projected 

from these coloured lights are shadows in cyan, 

magenta, and yellow (CMY). With the addition of 

a purple light, more dynamic, unexpected coloured 

shadows are created. The potential breadth of this test 

Coloured shadows test 2.0

is confirmed, and the results of using lights in the full 

colour spectrum are satisfying but perhaps the colours 

become muddy and confused. 

Images on this spread: an assortment 
of tests with red, green, blue and 
purple filtered lights. 

>
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D 0.10

D 0.11

D 0.12

D 0.13

D 0.14

D 0.15

D 0.20

D 0.21

D 0.22

D 0.23

D 0.24

D 0.25

u = 64 
v = 64

u = 32
v = 32

u = 16
v = 16

u = 8
v = 8

u = 4
v = 4

u = 2
v = 2

D 0.30

D 0.31

D 0.32

D 0.33

D 0.34

D 0.35

z = 2

z = 1

z = 0.5

z = -0.5

z = -1

z = -2

A 0.0

B 0.0

C 0.0

E 0.0

D 0.0

Grasshopper studies with a manipulated surface and 

the shading of it. Display variables and the number of 

divisions edited amongst other things.

Surface gradient



134pg. 135pg.

Chiara Shim

Unity trial - falling cubes

A simple Virtual Reality test with Unity 3D, wherein 

cubes fall, changing shades of pink as they collide. 

How the forms carry the colour need to be 

considered.

start collision with cube collision with ground collision with sphere

This page: the mechanics of the Unity 
scene. 

> This page: snippets of what is seen by 
the inhabitant. 

>
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As part of a Victoria University photoshoot 

opportunity, the HYVE3D, a multidimensional 

projector was utilised. A series of kaleidoscopic 

images were created using previous images, recreated 

using Adobe Photoshop. A section of each image was 

cut out and then reflected and copied to create these 

effects. In this way, the previous images and tests were 

abstracted to think of the work differently. 

Kaleidoscopic HYVE3D

This spread: kaleidoscopic images 
created by manipulating other images. 

>



138pg. 139pg.

Chiara Shim

These tests play with mixed reality by projecting 

a scene onto a giant curved form. In doing so, 

immersiveness is enhanced. The forms and details 

in the images projected become superfluous. The 

HYVE3D becomes an interesting bridge between real 

and virtual which could be further explored. 

This spread: the kaleidoscopic images 
projected in the HYVE3D.  

>
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Unity trial - throwing cubes

Select cubeMove controller to cube Pick up cube by pulling down trigger Drop cube by releasing triggerMove cube while holding trigger

Colour change on collision with ground Colour change on selection Colour change on pick up Colour change on collision with ground

To begin to introduce elements of interactivity gives 

the inhabitant agency. Agency to design and to 

change their environment. This is a powerful tool in 

both virtual and real environments and could be used 

to create a responsive space. 

Moving into a Virtual Reality, users can utilise the 

HTC Vive controllers to interact with cubes which are 

created with light.
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Daylight colour study

Bon Jour

This is a study of how daylight can colour of a 

seemingly white, or beige wall. A tripod was set up 

and on Sunday 31 March, a photo was taken of an East 

wall, in a room facing North East, which is painted 

with a double coat of Resene Bon Jour, on sunrise 

(0733) and an hour from this till 1933 that evening 

(12 photos). The following image displays the results. 

They indicate an unusual colour change across the 

day, especially because at no point, is the colour the 

same as the swatch provided by Resene. Colour values 

are in HSV format. This is an important phenomenon 

of physical colour - inconsistency. 

28o, 6%, 87%

0733
39.7º, 3.0%, 43.4%

0833
38.7º, 19.5%, 47.6%

0933
42.7º, 10.0%, 49.5%

1033
47.8º, 1.6%, 53.6%

1133
49.6º, 1.5%, 53.5%

1233
49.8º, 3.9%, 46.9%

1333
49.8º, 3.9%, 46.9%

1433
50.3º, 4.6%, 48.3%

1533
43.0º, 1.6%, 51.0%

1633
23.3º, 5.5%, 48.8%

1733
193.0º, 22.7%, 50.0%

1833
180.0º, 6.3%, 59.9%

1933
207.4º, 71.5%, 31.1%

Created collage of the results of the 
experiment. Wall painted as bottom 
left.

>
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Analogue eye dropper

Another successful test which questions the interface 

of the physical and the digital. An easy way used 

in this decade would be to use a colour picker tool 

on Adobe Photoshop. By doing it manually, it is 

inaccurate but far more authentic and influenced by 

other things such as light, mood, and perception. 

Watercolour palettes created from 
certain scenes. 

>
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In preparation for the May reviews,  the title page 

was prepared alongside the speech. To keep the 

reviewers visually entertained for the duration of the 

introduction, a moving, almost 'breathing' and hue 

changing graphic was created. The frames created in 

Adobe Illustrator with a mesh grid are shown. The 

hue shift was created by increasing the hue degree 

value in HSV, by even increments.

Breathing circle

Frames that make up the animation. >

A still of the title page for the May 
review. 

>
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This spread: images of 'blue' skies, 
palettes of 6 colours made from each. 
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This spread: images 'cloudy' skies, 
palettes of 6 colours made from each. 

>
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Memory Colour Test - Fruit and Vegetables

image taken in 
which the subject 

fills the frame

memory colour

measured 
colour

Created own memory colour swatch on Adobe 

Illustrator using HSB colour selection, when thinking 

of the colour of a specific fruit or vegetables. 

Memory colour

Went to the Newtown market 11 May 2019 at 0915 

using IPhone 6s and all automatic settings to take 

photos in daylight. The sky was slightly overcast.

Images

Using Adobe Photoshop, to generate the average 

colour of each image taken. 

Average colour

Converting all values to HSV and using bold text 

for the highest saturation and value amounts to 

determine the brightest colour. Arranging into the 

following layout.

Results

H: 
S: 
B:

358˚
88%
93%

H: 
S: 
B:

9˚
71%
83%

H: 
S: 
B:

19˚
85%
94%

H: 
S: 
B:

16˚
77%
85%

H: 
S: 
B:

32˚
88%
97%

H: 
S: 
B:

23˚
80%
78%

H: 
S: 
B:

57˚
100%
100%

H: 
S: 
B:

40˚
72%
74%

H: 
S: 
B:

86˚
68%
78%

H: 
S: 
B:

70˚
48%
62%

H: 
S: 
B:

102˚
63%
74%

H: 
S: 
B:

68˚
60%
52%

H: 
S: 
B:

326˚
80%
57%

H: 
S: 
B:

323˚
27%
58%

H: 
S: 
B:

297˚
73%
31%

H: 
S: 
B:

44˚
15%
39%

Hypothesis:

Conclusion:

The memory colour will have higher saturation and value amounts than the 

measured colour. 

The memory colours were all more saturated than the measured colour. In 

most cases, the same was for the value, except in cases of the beetroot and the 

aubergine. From observation, the memory colours seem more vibrant and pure 

than their measured counterparts. 

Collated results from the Memory 
Colour test. 

>

The sky on the day of the test. >

The layout of the results from each 
subject. 

>
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Foreground - background study

A study inspired by Le Corbusier's works with colour 

distance and colour temperature. 

Taking a simple room and editing the colours of 

the different planes. Using various saturations, and 

opacities of four colours, as per the page over. 

The elements in the test. >
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This spread: various colour distance 
and colour temperature tests. 

>
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Cloud particle environment

Considering the sky is one of the few examples in 

nature that offers a flooding of the visual field in a 

narrow palette of colours it was a form of inspiration. 

Colour swatches from personal images of the sky were 

taken and used to colour a particle environment in 

Unity, hoping to mimic the calming, cooling effects. 

The resultant work is mesmerising from the player 

perspective, yet is also space-less. This quality of 

spacelessness can be seen as positive as it removes 

the viewer from a familiar environment, immersing 

them in the colour. A negative of this is that it can be 

nauseating, causing distress for the player. 

View from the inhabitant in the cloud 
particle environment. 

>

The Scene view of the particle system 
in an empty skybox. 

>



160pg. 161pg.

Chiara Shim

RED BLUE

Environment Red and Environment Blue represent 

a collection of findings thus far and presents 

questions and space to move forward. Within the two 

environments featuring emissive surfaces, particle 

systems and throwable objects, the task of the user is 

to make a tower with the six cubes.
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Snippets from a player's view whilst 
building the block tower (RED).

>
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Snippets from a player's view whilst 
building the block tower (BLUE).

>



166pg. 167pg.

Chiara Shim

Three-month review - review

May review, Friday 24 May, 10:00 - 10:30

An incredibly well-rehearsed, succinct,  and clear 
presentation occurred. The ordeal had a small crowd 
of current students, PhD candidates and past students.

The topics covered were:

Introduction: personal interests, reasons for 
shifting to a digital realm and the idea that 
everything in the visible world is light

Research question: statement and a brief 
framework overview

Available colour research: popular culture 
articles (as per Dr Zena O'Connor) versus highly 
scientific or research from the 1950s

Key piece of literature: Emotional Qualities 
of VR Space (2017) using VR as a tool and 
using colour, light and texture to change space 
and recorded their emotional responses via 
questionnaire

Colour's ability to affect emotion: Dylan 
Evans writings about colours ability to affect 
mood which can lead to an emotion

Natural colour versus artificial colour: 
colour's ability to flood a visual field with a 
single colour, which amplifies the affects of it

Red and blue: Nicholas Humprey's 
experiments with monkeys perceptions of time. 
The colours raising and lowering pulse rate and 
blood pressure in humans

Warm and cool colours: apparent heat and 
coolness, apparent proceding and receding.  
Case study brought up is Olafur Eliasson's The 
Weather Project

Tests: Valuable or interesting tests presented 
were Colour Mood Tracking, Coloured Shadows, 
Memory Colour, Cloud Environment, and 
Throwing Cubes

Environment Red and Environment Blue: 
VR environment featuring emissive surfaces, 
particle systems and throw-able cubes, with the 
goal for the user to build a small tower

Next steps: Programme based design, eye 
tracking, qualitative and quantitative aspects

The reviewers had some feedback and some areas 
to think and reflect on. The general feedback was 
to narrow the scope, but it was confusing in that by 
doing so, they also widened the scope by introducing 
their ideas. Some of these included green and nature, 
architecture for depressed people, investigating colour 
and blood pressure. 

The response to Environment Red and Blue was that 
the task was too simple and unengaging. It seemed 
very scientific as opposed to architectural. 

Some positives were that the reviewers were able to 
generate discussion and it stimulated their thinking. 
Also, they were not insistent on creating a building 
as such, nor did they question the architectural 
relevance of the thesis. Additionally, it was said that 
a good scientific knowledge was presented, which 
suggests that there is enough background to move 
forward. 

The general takeaway is that if architecture is the 
culmination of art and science, art needs to be 
leaned into more heavily in this next stage to narrow 
down the scope and create something enjoyable. An 
enjoyable thesis to undertake.



168pg. 169pg.

Chiara Shim

CHAPTER

SKETCH DESIGN
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Introduction

To commence the sketch design phase of this thesis, 

blue was selected as the colour to work with. In limiting 

the palette to hues within the 'blue' range, the affect is 

supposedly also limited. This was in direct response to 

the May review feedback. 

Here, much like the feasibility study, a series of tests 

were executed, however with more direction; to create 

an environment utilising various values and saturations 

of the hues in the blue range. 

INTRODUCTION

FEASIBILITY STUDY

SKETCH DESIGN

DETAILED DESIGN

REVIEW

SKETCH DESIGN

BLUE FORM INTERACTION

AFFECT

REFLECTION

1

2

3

4

5

PRELIMINARY REFINEMENT

TIME
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Concrete vs. blue

By harnessing blue as the key material, the work 

speaks directly to architectural practice of some of 

architecture’s most prolific figures. Contemporary 

Japanese architect Tadao Ando, master of concrete. 

A simple Google search of ‘Tadao Ando’ renders 

architecture upon architecture expressed through 

concrete. ‘While his buildings are highly technical, 

with strong and resolute forms, they also affect 

visitors and inhabitants in deeply phenomenological 

ways.’ (Bailey, 2015, p. 117). As Ando uses the material 

of concrete to create an architectural experience, 

this research is using blue as a material to create an 

architectural experience. If Ando can evoke emotions 

through affect with concrete, then it is completely 

logical that this work can evoke emotions through 

affect with blue. 

When questioned about his use of concrete Ando 

mentions concrete as ‘a ubiquitous, ordinary material. 

Anyone all over the world can buy it... But  wanted 

to use it in a way that nobody else had before.’ (Ando 

in an interview with Bailey, 2015, p. 121). Much like 

concrete blue is readily available in our contemporary 

world, blue being a key colour in a child’s colouring 

set. Similarly, a ‘recent survey conducted across 10 

different countries in four continents found that 

blue was people’s favourite colour by a considerable 

margin.’ (St Clair, 2016, p. 181). By harnessing blue, a 

common colour, everybody’s colour, and using it alone 

in new ways, the beauty, complexity and depth can be 

showcased. 

A blue Ando. 
"20140921 Japan338 JAA" by Jasper 
Arends is licensed under CC BY-NC-
ND 2.0. Image has been edited with a 
blue filter. 

>
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Why blue? 

An interesting and unique phenomenon about 

blue light, in particular, is that at least some of its 

effect transcend boundaries of colour blindness and 

blindness itself. This research began in 1923, with 

American geneticist Clyde Keeler studying the eyes 

of blind mice. ‘Although the mice completely lacked 

the photoreceptors that enable mammals to perceive 

light, their pupils still contracted a response to it’ 

(St Clair, 2016, p.179). This research developed to 

confirm definitively three-quarters of a century later: 

‘everyone, even the non-sighted, possesses a special 

receptor that senses blue light’ (St Clair, 2016, p.179). 

This ability to perceive blue light, it is crucial and it is 

our response to this portion of the spectrum, naturally 

present in the highest concentrations in the early 

daylight, which sets our circadian rhythm (Blau, 2014, 

n.p.). Essential to everyone is this internal clock which 

helps people sleep at night, yet remain alert during 

the day. 

In earlier studies of this project, much research into 

colours red and blue was conducted. Key figures 

include colour consultant Faber Birren and scientist 

Nicholas Humphrey. To summarise, blue hues induce 

physiological, psychological and behavioural effects 

which calm humans. These are not limited to a 

lowering of blood pressure, and heart rate, as well as 

time being underestimated under blue light (Evans, 

2003, p.60) (Birren, 2013, p. 260). These, highly 

scientific approaches to colour research are innate in 

the undeniably artistic approaches to colour of figures 

such as Mark Rothko, J.M.W Turner and Olafur 

Eliasson, much like this thesis about emotion, colour, 

and space.
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Floor

Architectural Archetypes - 1 Architectural Archetypes - 2

Wall

Corner

Ramp

Arched doorway

Post and beam doorway

Window

Roof

Staircase

Simple typical elements in architectural 
interventions

Simple more typical elements in 
architectural interventions
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Various spaces and forms created with 
the stairs, floor, walls, and arched 
doorways. 

>
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Various spaces and forms created with 
the floor, wall, ramp, and doorway 
archetypes. 

>
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Gradually changing the sky colour which lights 

a scene was tested. A reflection is that the mood 

generated by this archetype is 'spooky'. Perhaps the 

architecture itself is creating more affect than the 

colour and colour shifts themselves. A more 'neutral' 

environment is to be tested.

Script alterations and screenshots of 
the arched hallway. 

>
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Now that the script is understood and can be 

manipulated in terms of length of colour lerp, 

smoothness and number of colours, more applications 

of scenes can be tested. Without a habitable geometry, 

the scene is uninhabitable. 

Script control

A script run through many colours, of 
a simple sphere. 

>
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Room with window

195.25˚
23.92%
69.8%

194.88˚
25.51%
90.56%

196.19˚
13.00%
92.70%

196.58˚
9.53%
97.25%

Using a script which takes screen captures at assigned 

intervals, the progression of hue can be seen. This 

room is as minimal as possible, with a single-window. 

The space was originally square in base, however, it 

was flattened to make the space more intimate and 

relatable. The right image shows no more than three 

colours exist in this space, all with hue within 3˚.  

Unfortunately, this attempt to make a space which is 

more relatable, but free from representational tools, 

has left it difficult to imagine being in. Almost as if it 

has no space.

Simple room with window sky colour 
change script screenshots. 

>

Created image of inhabiting a room 
with a window and the four derived 
colour swatches. 

>
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Movement - teleporting

1. Rest thumb on the trackpad 
2. Aim at a point to teleport to 
3. Press down on the trackpad

The standard movement system to allow for the 

exploration of space that comes with the HTC 

Vive Steam VR package is called 'teleportation'. 

Teleportation literally allows the user to appear 

at either a predefined point or, anywhere on a 

teleportation plane. In both these options, the place of 

destination needs to be in the field of view and set up 

by the designer. 

Whilst the system is straight forward to use, with 

a clear interface, this interface can deter from the 

user experience. Also by teleporting around points, 

the resultant movement is jumpy and does not 

reflect how people move around space in the real 

world. Also, the default visualisation includes a 

glove showing where the user's fingers are on the 

controllers, further belittling the atmosphere and 

affect created by the environment. 

There are two key elements to be considered for 

a new movement system. Firstly, a more elegant 

visual appearance is required to not depreciate the 

environment. Secondly, a way of moving which does 

not jump between locations, something moving 

through space seamlessly is to be trialled. 

Screen captures of the base movement 
system of teleportation. 

>
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To facilitate the exploration of space, a locomotion 

script was needed. The earlier technique of 

teleporting was reconsidered as it gives a jumpy, 

unrealistic representation of how humans tend to 

explore and move through space. 

To increase the user experience, a script which takes 

looking direction was created. The script takes the 

location of the headset in xyz space and uses the 

y component to find a direction in which they are 

looking. From this, when the trackpad is pressed 

down, the user moves forward. The speed and thus 

acceleration of the movement is generated from how 

hard the trackpad is pressed.

The resultant locomotion is smooth and like gliding 

through space. This, much like teleportation is not 

exactly how humans tend to experience space but 

perhaps is a closer representation. 

Movement - gliding

Look in the direction of travel

Press down on the track pad to move

Screen captures of the new movement 
system of gliding

>
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OnTriggerEnter

Ball rolling down a slope Cyan light toggled on collision with trigger cube Lights toggled off after exiting triggersDark blue light toggled on collision with trigger cube

This simple script which turns lights on and off when 
an object collides with a hidden cube can perhaps 
lead to some interesting spatial and interactive 
experiences. In this test, a user is not inhabiting a 
space, which leads to disembodiment. Perhaps the 
ball becomes the user and toggles lights on and off as 
they move.  
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OnTriggerEnter 2

Here, extending the previous test, the user walks 
through a room and gradually turns on 3 lights. At 
some occasions, 2 lights may be on at the same time. 
To extend this, there could be multiple lights triggered 
by player collision and perhaps objects along the walls 
to create shadows in different colours as Coloured 
Shadows explores. 

Screen captures of the new movement 
system of gliding

>

Screen captures of the experience with 
the various colours. 

>



IPad scribbles made while waiting.>
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Case Study - Richard Serra

Sculptural artist Richard Serra makes strong gestures 

with steel planes. They are almost 2D drawings made 

3D. 

"torqued ellipses" by Brandon Morse is 
licensed under CC BY 2.0. Image has 
been flipped and desaturated. Author's 
own overlay on top. 

> "" by acme london is licensed under 
CC BY-NC 2.0. Image has been 
desaturated. Author's own overlay 
on top. 

>
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Perhaps a similar technique could be utilised to 

translate an abstract drawing into an abstract form. 

This may allow the form to be less demanding of 

attention, and the blue to have more meaning. 

"IMG_1756" by Chantal_m is licensed 
under CC BY-NC 2.0. Image has been 
desaturated. Author's own overlay 
on top. 

>

"The Matter of Time, Richard Serra" 
by JonKernPA is licensed under 
CC BY-NC-SA 2.0. Image has been 
desaturated. Author's own overlay 
on top. 

>
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Sketches of potential environment 
experiences, forms and flow. 

>
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Mind Maze

How can a drawing become an architecture?

An abstract drawing inspired by blue. 
Chalk pastel on paper.

>
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Mind Maze extrusion generating a form to inhabit 

with floating, depth-less planes to highlight design 

possibilities of a Virtual Environment. 

What is it like to be inside? How can colour change 

this space?

This spread: various line drawings and 
plans of forms.

>
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using System.Collections;

using System.Collections.Generic;

using UnityEngine;

public class SkyboxSTARTfade : MonoBehaviour {

 public Material skyOne;

	 public	float	sec1	=	15f;

	 public	float	sec2	=	15f;

				float	duration	=	3f;

	 float	smoothness	=	0.02f;

    public bool playOnAwake { get; internal set; }

    void Start () {

	 	 RenderSettings.skybox	=	skyOne;

	 	 RenderSettings.skybox.SetColor	(“_Tint”,	new	Color(0f,	0f,	1f,	1f));

	 	 RenderSettings.reflectionBounces	=	1;

  DynamicGI.UpdateEnvironment();

  StartCoroutine (“change”);

	 	 StartCoroutine	(“change2”);

 IEnumerator change()

 {

	 	 yield	return	new	WaitForSeconds	(sec1);

	 	 RenderSettings.reflectionBounces	=	1;

  DynamicGI.UpdateEnvironment();

	 	 float	progress	=	0f;

	 	 float	increment	=	smoothness/duration;

	 	 while	(progress	<	1f)	{	

	 	 RenderSettings.skybox.SetColor	(“_Tint”,	Color.Lerp	(new	Color(1f,	1f,	1f,	1f),	new	Color(0f,	0f,	1f,	1f),	progress));

	 	 	 progress	+=	increment;

   yield return new WaitForSeconds (smoothness);

   DynamicGI.UpdateEnvironment ();

  }
 }

 
	 IEnumerator	change2()

 {

	 	 yield	return	new	WaitForSeconds	(sec2);

	 	 RenderSettings.reflectionBounces	=	1;

  DynamicGI.UpdateEnvironment();

	 	 float	progress	=	0f;

	 	 float	increment	=	smoothness/duration;

	 	 while	(progress	<	1f)	{

	 	 RenderSettings.skybox.SetColor	(“_Tint”,	Color.Lerp	(new	Color(0f,	0f,	1f,	1f),	new	Color(0.2f,	0.4f,	0.8f,	1f),	progress));

	 	 	 progress	+=	increment;

   yield return new WaitForSeconds (smoothness);

   DynamicGI.UpdateEnvironment ();

  }

 }

Visualisation with changing sky. 
Script creation.

>

>
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Future Cities Wellington

As part of Loemis festival, the showing of an animated 

film was presented at the Hall of Memories, at the 

War Memorial in Wellington, on the night of 16 June. 

The show lasted 1 hour 15 minutes and consisted of 

visual projections, a live sound scape, and a backing 

track. 

The 'player' levitates through various Wellington 

scenes, made with tools of laser scanning, translated 

into coloured particles. The particles moved and 

shifted, with trails creating effects of movement, 

juddering, confusion, and disorientation. Other 

scenes included an ocean, and some abstract forms 

of spheres and other fluid forms. All of these were 

accompanied with intermittent glitch-like images 

and pixels, and live sounds, which were difficult to 

distinguish and constantly overlapping. The audience 

was in awe and silence, as the projection lit up the 

room and the music echoed through the large hall.

As a critical reflection, the abstract scenes were far 

more engaging and awe-inspiring than the Wellington 

scenes. The reasoning for this is likely because the 

abstract forms were non-representational, making 

it difficult for the user to place themselves, but ever 

intrigued as to what is to happen next. 

Derive, 2019, Wellington

Images from the show at various 
points. 

>

Sketch of the space and certain 
temporalities of it with overlaid butter 
paper. 

>
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Drawing in Google Tilt Brush creates a unique 

experience in that it is drawing in 3D space. Tilt Brush 

has a number of features, including changing brush 

types, stroke thickness and colour. The player has 

the ability to change scale and teleport around the 

drawing. 

Unlike computer modeling, the Virtual Reality aspect 

allows for drawing around the artist, unleashing new 

sensibilities of space and creating works that are more 

immersive, as opposed to an image, or a small scale 

model. To move forward, more brush trials to see 

which are moving are to be executed. 

Tilt Brush exploration

This spread: various views of a  Tilt 
Brush drawings.

>
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Google Tilt Brush

Stars Light Fire Embers

Smoke Velvet Ink Waveform Paper

Dr Wiggles Bubbles Neon pulse Lofted

Diamond Comet Spikes Hyper grid

dynamic shader

hue/opacity variation

Now that a variety of brushes have been trialled, 

perhaps the ones with shaders can be edited to further 

fine tume the work. How can these be imported in 

Unity3D?
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Possibilities of a Virtual Reality

Research to date has come across some issues with 

familiar forms, archetypes or activities detracting 

from the potential of colour to create affect. Virtual 

Reality is a powerful tool of its own, to present a 

unique experience with the same looseness as an 

evocative drawing. This will be discussed through 

current works and reflections, an interrogation into 

Twose, Moloney, and Harvey's Canyon project and 

accompanied journal article, and a projection for 

Google Tilt Brush as a tool and VR as a final output in 

this thesis. 

Tests such as stacking blocks and traversing a hallway 

of arches created discussion and confusion about the 

project as a whole and whether ‘colour’ is the main 

variable being tested. Thus these tests are showing 

that representational forms overtake the colour and 

light in creating affect. This presents a problem for 

the moving forward of the project and suggests non-

representational tools can be employed, and a query 

into the potentials of VR as a design tool.

As stated in the article, ‘the field of VR is dominated 

by an assumed verisimilitude’ (Twose, Moloney 

& Harvey, 2018, p. 181), meaning that many 

practitioners try to make a Virtual Reality as real 

and lifelike as possible. Whilst this is a powerful use 

of VR, in creating the lifelike, it perhaps hinders its 

abilities as a design tool. The article 'propos[es] the 

idea that VR (and sound) have the potential to be an 

open medium, having the same evocative power as 

a sketch.’ (Twose, Moloney & Harvey, 2017, p. 181).  

Here Twose is suggesting that Virtual Reality need 

not be a tool for projecting, proposing or recreating 

reality, but a reality of itself. 

Canyon, is a hybrid project depicting a submarine 

landscape. The authors praise sketching as a research 

tool and mention that ‘Gestural analogue drawing 

has been traditionally associated with intangible, 

qualitative dimensions. Sketches are open: evocative, 

indeterminate, unfinished, and therefore, full of 

possibility.’ (Twose, Moloney & Harvey, 2018, p. 185). 

Twose’s evocative and loose sketches of textures and 

landforms are translated into a virtual environment 

directly. This is accomplished through zooming in on 

certain parts and animating their rotation, position 

and count, and through animated shaders, distorting 

and pulsating parts of them. 

This research brings in an expressive sketch, a sketch 

model, a Google TiltBrush drawing, which is perhaps 

more formally advanced than the graphite drawings 

Twose uses. These sketches largely remain on a single 

plane, whilst animated and moving, a single drawing 

does not become 3D and surround a viewer. In 

drawing in Google TiltBrush, the three-dimensional 

drawing can be ‘full of possibility’ (Twose, Moloney & 

Harvey, 2018, p. 185). 

VR allows for new possibilities with fewer limitations 

for a designer. In virtual reality, experienced by 

looking at pixels, the only true material to create 

anything visible is light. If translating a drawing to a 

digital model, then to a final building, conditions such 

as gravity limit the designer. In translating a drawing 

to a digital model with VR as the final output, these 

conditions do not limit the designer as they do not 

exist in VR. Thus, the model created from an abstract 

drawing can have depthless planes, floating objects or 

impossible forms.

To move forward, Google Tilt Brush 3D sketches and 

crudely made 3D sketch models will become the 

architecture. As they have a certain looseness to them 

and are far more gestural and abstract than realistic, it 

is proposed that they will allow colour to step forward 

as the affect creating material of its own, opposed to 

the representational forms and activities previously 

tested. 

In conclusion, Canyon is a precedent project which 

proposes VR as a design tool and a final product, 

hailing the evocative and unfinished nature of 

sketches for expressing the intangible qualities of an 

undersea landscape. Thinking about Virtual Reality 

in this way could progress its use in the architectural 

fields. Virtual Reality also has fewer limits for the 

designer, through the possibility of the impossible; 

gravityless, massless forms. These will be taken on 

board into the next stages of the project, in a bid 

to create an environment that does not represent a 

potential reality but is a reality in itself, open and free 

from representation. 
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OnTriggerEnter Instantiate 

A Google TiltBrush drawing, and associated shaders 

and materials could be successfully imported into 

a Unity scene. From here, a new script was created 

to allow for the drawings to instantiate upon being 

triggered. 

The user could explore a plane, with drawings 

appearing as they do so. Further developments 

include creating more interesting drawings, shader 

play and also editing the size of the clumps of 

drawings instantiated. Overall, this environment 

provides potential for refinements and developments, 

whilst showcasing blue through drawn elements. 

Created diagram of the experience. 
Various views from within the 
environment shown in chronological 
order.

>

>
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These screenshots shed light on the iterative process 

of creating spaces and playing with light and colour 

within the environment. Whilst the forms remain 

simple, trialling colours and graduations and 

understanding Unity's mixed time rendering, are 

important in creating a particular user experience. 
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Colour

Form

Interaction

over time

mood

This environmental framework represents current 

findings. The inputs are colour, form and interaction, 

experienced over time to create mood then leading to 

emotion. 

However, a careful balance is required between 

the impact of the form and that of colour in the 

environment. In this case, colour - specifically 

blue - is being triumphed which requires the form 

to be less evocative and as free from inherent 

meaning as possible. The forms must be as free from 

representational tools as possible to allow colour to 

present itself at the forefront of evoking emotion

For this environment, sketch like models and 

3D drawn forms are employed. Concurrently, 

interactivity gives the user agency and control of this 

surreal environment. 

emotion

Environmental framework 

Environmental framework.>
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using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class Spawning : MonoBehaviour
{
    public GameObject drawing;
    public Transform Spawnpoint;

    // Start is called before the first frame update
    void OnTriggerEnter()
    {
        Instantiate(drawing, Spawnpoint.position, Spawnpoint.rotation);
    }

  

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class SkyboxSTARTfade : MonoBehaviour {

 public Material skyOne;

 public float sec1 = 15f;
 public float sec2 = 15f;
 public float sec3 = 15f;
 public float sec4 = 15f;
    public float sec5 = 15f;
    public float sec6 = 15f;
    public float sec7 = 15f;
    public float sec8 = 15f;

    float duration = 16f;
 float smoothness = 0.02f;

 void Start () {

  RenderSettings.skybox = skyOne;
  RenderSettings.skybox.SetColor ("_Tint", new Color(0f, 0f, 1f, 1f));
  RenderSettings.reflectionBounces = 1;
  DynamicGI.UpdateEnvironment();

  StartCoroutine ("change");
  StartCoroutine ("change2");
  StartCoroutine ("change3");
  StartCoroutine ("change4");
        StartCoroutine ("change5");
        StartCoroutine ("change6");
        StartCoroutine ("change7");
        StartCoroutine ("change8");
    }

 IEnumerator change()
 {
  yield return new WaitForSeconds (sec1);

  RenderSettings.reflectionBounces = 1;
  DynamicGI.UpdateEnvironment();

  float progress = 0f;
  float increment = smoothness/duration;
  while (progress < 1f) { 

   RenderSettings.skybox.SetColor ("_Tint", Color.Lerp (new Color(0f, 0f, 1f, 1f), new Color(0f, 0f, 1f, 1f), progress));
   progress += increment;
   yield return new WaitForSeconds (smoothness);
   DynamicGI.UpdateEnvironment ();
  }

 }

 IEnumerator change2()
 {
  yield return new WaitForSeconds (sec2);

  RenderSettings.reflectionBounces = 1;
  DynamicGI.UpdateEnvironment();

  float progress = 0f;
  float increment = smoothness/duration;
  while (progress < 1f) {

   RenderSettings.skybox.SetColor ("_Tint", Color.Lerp (new Color(0f, 0f, 1f, 1f), new Color(1f, 1f, 1f, 1f), progress));
   progress += increment;
   yield return new WaitForSeconds (smoothness);
   DynamicGI.UpdateEnvironment ();
  }
 }

  

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class lighttoggler : MonoBehaviour
{
    public Light light;
   void OnTriggerEnter()
    {
        light.enabled = true;
    }

    private void OnTriggerExit()
    {
        light.enabled = false;
    }
}

  

using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using Valve.VR;

public class VRController : MonoBehaviour
{
    public float m_Sensitivity = 0.1f;
    public float m_MaxSpeed = 1.0f;

    public SteamVR_Action_Boolean m_MovePress = null;
    public SteamVR_Action_Vector2 m_MoveValue = null;

    private float m_Speed = 0.0f;

    private CharacterController m_CharacterController = null;
    private Transform m_CameraRig = null;
    private Transform m_Head = null;

    private void Awake()
    {
        m_CharacterController = GetComponent<CharacterController>();
    }

    private void Start()
    {
        m_CameraRig = SteamVR_Render.Top().origin;
        m_Head = SteamVR_Render.Top().head;
    }

    private void Update()
    {
        HandleHead();
        HandleHeight();
        CalculateMovement();
    }

    private void HandleHead()
    {
        // Store current
        Vector3 oldPosition = m_CameraRig.position;
        Quaternion oldRotation = m_CameraRig.rotation;

        // Rotation
        transform.eulerAngles = new Vector3(0.0f, m_Head.rotation.eulerAngles.y, 0.0f);

        // Restore
        m_CameraRig.position = oldPosition;
        m_CameraRig.rotation = oldRotation;
    }

    private void CalculateMovement()
    {
        // Figure out movement orientation
        Vector3 orientationEuler = new Vector3(0, transform.eulerAngles.y, 0);
        Quaternion orientation = Quaternion.Euler(orientationEuler);
        Vector3 movement = Vector3.zero;

        // If not moving 
        if (m_MovePress.GetStateUp(SteamVR_Input_Sources.Any))
            m_Speed = 0;

        // If button pressed
        if(m_MovePress.state)
        {
            // Add, Clamp 
            m_Speed += m_MoveValue.axis.y * m_Sensitivity;
            m_Speed = Mathf.Clamp(m_Speed, -m_MaxSpeed, m_MaxSpeed);

            // Orientation
            movement += orientation * (m_Speed * Vector3.forward) * Time.deltaTime;

        }

        // Apply
        m_CharacterController.Move(movement);
    }

    private void HandleHeight()
    {
        // Get the head in local space 
        float headHeight = Mathf.Clamp(m_Head.localPosition.y, 1, 2);
        m_CharacterController.height = headHeight;

        // Cut in half 
        Vector3 newCentre = Vector3.zero;
        newCentre.y = m_CharacterController.height / 2;
        newCentre.y += m_CharacterController.skinWidth;

        // Move capsule in local space 
        newCentre.x = m_Head.localPosition.x;
        newCentre.z = m_Head.localPosition.z;

        // Rotate
        newCentre = Quaternion.Euler(0, -transform.eulerAngles.y, 0) * newCentre;

        // Apply 
        m_CharacterController.center = newCentre;

    }
}

  

An issue arises in representing a 3D virtual 

environment which is moving and changing, 

depending on user input. To use standard 

architectural drawings, (plan, section, and elevation) 

would be to disregard and exclude much of these 

aforementioned characteristics of virtual realities. 

An artist and practitioner of relevance to this is John 

Cage. Cage writes music notation which shows an 

idea of a journey, opposed to strict notes played at 

certain times. His musical notation is interpretable, 

which gives agency to the musician and makes each 

playing of the sound unique. 

Here, some of his techniques have been used to collate 

the scripts, colour change, and forms to start to plan 

an environment through a drawing that is neither 

plan, axonometric, nor section. This unique drawing 

style of mixed perspectives and style of representation 

begins to give suggestions of the experience.

Representing a Virtual Reality 

Environment planning drawing. >
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blue

           colour

      
 light

Within light, is the visible spectrum of colours, 

including wavelengths at the frequency humans 

perceive or name 'blue'. 
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Various light maps generated, exposure 
edited. 

>
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Light fade

Ball rolling down a slope Cyan light fades on upon collision with trigger cube Light fades off upon exiting trigger cubeLight reaches full intensity

An advancement from OnTriggerEnter, the light 

now subtly fades on and off. The reasoning for this 

development is to make an experience less about 

flashing lights and more about a gradual changing of 

lights through different hues and intensities. Working 

with a script in its own scene makes it easier to 

understand.
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using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class fadelight : MonoBehaviour
{
    public new Light light;
				public	float	fadeSpeed	=	2f;
				public	float	highIntensity	=	6f;
				public	float	lowIntensity	=	0.0f;
				public	float	changeMargin	=	0.2f;
				private	bool	lightison	=	false;

    private float targetIntensity;

    void Awake()
    {
								light.intensity	=	0f;
								targetIntensity	=	highIntensity;
    }

    void OnTriggerEnter()
    {
								lightison	=	true;

    }

    void OnTriggerExit()
    {
								lightison	=	false;
    }

    void Update()
    {
        if (lightison)
        {
												light.intensity	=	Mathf.Lerp(light.intensity,	targetIntensity,	fadeSpeed	*	Time.deltaTime);
            CheckTargetIntensity();
        }
        else
        {
												light.intensity	=	Mathf.Lerp(light.intensity,	0f,	fadeSpeed	*	Time.deltaTime);
        }
    }
    void CheckTargetIntensity()
    {
        if (Mathf.Abs(targetIntensity - light.intensity) < changeMargin)
        {
												if	(targetIntensity	==	highIntensity)
            {
																targetIntensity	=	lowIntensity;
            }
            else
            {
																targetIntensity	=	highIntensity;
            }
        }

    }

}  }
}

  

Light fade in scene

Various screenshots of a small portion 
of a scene view with the script playing. 
Confirming the understanding of the 
script through drawing over it and 
doing. 

>

>
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The created bouncing blobs at their current state they 

seem far too playful and distracting. Perhaps they 

have too much inherent meaning. The expression of 

single colour could be better executed. 

Chronological screenshots of  the 
animation playing.

>Previous page: plan of foyer space.

>
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International Klein Blue

The master and creator of a single hue, Yves Klein 

brought a powerful force to the art world of the 1950s 

in France and beyond - International Klein Blue. It so 

happens that this thesis has embarked on a path of 

blue, but some of Klein’s theories and beliefs could be 

translated into other hues. His work’s relation to this 

work is discussed

The unique characteristic of Klein’s paintings are 

not only that they are blue, but that they are only 

blue. They are monochrome in the purest sense of 

the word, not variations of a single hue, but a single 

chrome. According to Weitemeier:

This quote is most interesting for arts and architects 

alike. It is suggesting that by having form or line, it 

restricts the mind from independently creating its 

own being or understanding. Some architects have 

attempted to experiment with this, such as Diller 

+ Scofidio's Blur building which begins to question 

the materials of a building. A structure supports fog, 

Yves Klein, Conceptual Artist

which is formless, altering perception. In doing so, 

a new spatiality is introduced which may force the 

brain to rethink surroundings and perceive the world 

much deeper than with the physical body; with the 

mind itself. 

Books KLEIN and Yves Klein: With the Void, Full of 

Powers both describe Yves associations with blue 

and the sea and sky, ‘where the phenomena of vital, 

tangible nature appear in their most abstract form’ 

(Weitemeier, 2001, p. 28). Yet even more so for Klein, 

“Why blue? Blue is the invisible becoming visible… 

Blue has no dimensions. It ‘is’ beyond the dimensions 

of which other colours partake.” (Klein, 1957). Thus 

blue resonates with Klein in a way no other colour 

does. Klein’s blue became unique for his chemically 

created pigment which is unique in that it retains its 

brilliant ultramarine hue, even after drying. 

‘The decision to employ colour in pure form 

as an expression of a free-floating sensibility ... 

prompting Klein to reject line and restricting 

contour as an imprisonment in formal and 

psychological concerns, and to rely solely on the 

perception of the spirit.’ (2001, page 7)

"IKB 191" Yves Klein [Public domain], 
via Wikimedia Commons

>
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Klein’s rejection of other elements within a painting 

can make a viewer lost, as said by Weitemeir:

Two things are suggested here: firstly that the user is 

free to feel whatever the colour triggers, by secondly 

being lost in the oblivion of the colour to lead to this 

‘state of heightened sensibility’ where a new sensation 

is met due to the unfamiliarity of being surrounded 

in a single colour which rarely occurs in the natural 

world. These points up whisper to Turrell’s Ganzefelds 

which make it difficult to perceive space. Turrell and 

Klein were exploring similar concepts with different 

media, yet still triumphing colour and aiming to 

challenge user perception. 

As Klein’s paintings are designed to be experienced 

from extremely close up, so the colour conquers the 

entire visual field, it seems to explore monochrom-

ness in Virtual Reality. This is because it makes it 

easier to achieve Klein’s likely goal of reaching a 

‘heightened sensibility’ (Weitemeier, 2001, p. 19) 

which occurs in the submersion of the blue, with no 

reference points for the mind to rely on. 

To conclude, Klein’s work with IKB is fascinating but 

also useful in creating a new surreal environment 

to bring out different nuances of the human brain. 

An entirely ultramarine space without perceivable 

dimension will be experimented with, in a Virtual 

Reality to see if a similar affect can be created. It is 

hypothesised that the affect will be even stronger due 

to the three-dimensionality VR affords. 

‘The emotion invested in the creation of such 

imagery was matched with the freedom of 

the viewer to see and feel whatever he was 

prompted to in its presence. Nowhere could the 

eye find a fixed point or centre of interest; the 

distinction between the beholder, or subject of 

vision, and its object began to blur. This, Klein 

believed, would lead to a state of heightened 

sensibility.’ (2001, p. 19)

3D sectional diagram of the space 
created in Unity for a Virtual Reality 
experience. 
Process of creating various spheres 
through manipulation on Rhino. 
Created Virtual Reality. 

>

>

>
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Mirrors - Reflection Probe Resolution

16 32

64 128

256 512

1024 2048

These screenshots show the adjusting of the reflection 

with a simple Tilt Brush drawing in space. When 

increasing the resolution, at about 128, it is clear that 

there are reflections, but the lower fidelity evokes a 

sense of imagination. When continuing to increase 

the fidelity,  it can look like low quality, blurry image. 

Testing the reflection resolution and 
recording within a test environment. 

>
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Refraction reflection

In order to create an illusion of infinite, boundless 

space, which highlights light as a material, a room 

of reflective surfaces was created. Much like when 

being in an elevator with mirrors on opposite sides, 

the occupant sees themselves and their surroundings 

reflected, and then reflected, creating an infinity. 

Importing a Tilt Brush drawing allowed for the 

experimentation of the various settings, shaders, 

resolutions, and mirror qualities. 

This can be advanced to perhaps create a more blue 

space which can be navigated and inhabited. 

Created diagram showing the 
reflections working in a confined space 
to create an image of infinity. 
Images showing an iteration of an ever 
reflecting space. 

>

>
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Dotty room 

Largely inspired by early precedent teamLab's Crystal 

Universe, experiments were performed in Unity 3D. 

The current iteration is after the experiments with 

mirrors and Reflection Probes in Unity, as well as the 

resolutions of these reflections. 

In Tilt Brush, a series of different sized lines were 

drawn with the 'embers' brush. From here, they were 

individually imported in Unity with their respective 

shaders. These drawings were  manually arrayed, re-

scaled and duplicated to create a rich experience. The 

images show this additive process. 

Paired with the mirrors, the different sized dots create 

real and apparent depth and dimension. This then is 

distorted through the reflections and reflections of 

reflections. These layers add to challenging the user's 

perception of space, as interpreted through the eyes. 

The following spread trials Post-Processing stacks and 

tools such as 'bloom' and 'screen space reflections'. 

From a visual perspective, the effect of this particular 

stack creates a bleeding of the light, much like the 

experience of looking through the windscreen of 

a car, on a rainy night where the street lights and 

shop signs bleed and blur to enhance atmospheric 

conditions through pushing the boundaries of discrete 

and continuous colour. From a technical perspective, 

it is simply a layer or filter over the camera creating 

these effects. From a software perspective, Post-

Processing stacks make the computer work harder, 

and potentially the game work slower so should 

perhaps be used in moderation.

The images struggle to capture the dimensionality 

and dynamism of the space. This is an issue but 

also highlights the value of Virtual Reality and the 

importance of engaging opposed to just looking. In 

the Virtual Reality experience, people can explore and 

move around space, perhaps a further development 

may be to be able to also draw within the mirrored 

room. 

Adding drawings to a scene of mirrors. >
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A scene with a post-processing stack. >A scene without a post-processing 
stack. 

>
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Six month review preparation

a. Saturated in Blue  b. Feasibility Study Postcards  c. Dotty Room Projection
d. Some Scripts   e. Drinks and Booklets  f. Blue Screens 
g. Blue Hyve   h. VR Experiences    i. Animations of the Spaces 
j. Latest Works

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

An exhibition of sorts was planned for the August 
review to allow people to engage with the works 
overtime to make them feel more blue. It was laid 
out so that there was 10 minutes of 'exhibition', 10 of 
theoretical discourse, and 10 of questions from the 
guest reviewers. This challenges and also best utilises 
methodologies of architectural education systems. 

Things that were organised include:

Booklets

Hand painted high quality watercolour covers 

with inside pages printed on recycled paper with 

a handwritten note. Books were then bound 

with blue thread. 

Blue tea

The butterfly pea flower tea was sourced and 

blended with some lemongrass to make the tea 

have a slight taste whilst still being blue. Some 

tea was brewed just before and poured into a 

glass jug. It was served in clear glassware. 

Blue dot stickers 

Four variations of blue stickers were purchased 

and organised. 

Plaques

Printed, mounted and pinned up under works. 

Blue light

The blue light at the entrance was created by 

using several layers of blue cellophane to cover 

it. 

Projection

The video was set up and the room darkened. 

Feasibility study 

Printed and pinned up. 

Blue screens 

Document created with the blue of the 

exhibition, and put up on all screens.

VR experiences 

Built versions set up with printed instructions of 

how to navigate space. 

HYVE 

Blue projection document created. 

Animations on screen 

Latest works 

Printed and pinned up, illuminated with 

coloured light bulbs. 

Plan of the exhibition, in booklets. >
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This spread: various images of the 
handmade booklets. 

>

Booklets 
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Above image and adjacent: 
Playing with the resolution of the 
projection. 

>

The feasibility study wall illuminated 
in blue. 

>

Animations on the screen.
Plaque and dots people placed around 
it. 

>

>

Exhibition
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Above and top: 
VR environment 2 in action. 

>

Placing dots on the works. 
The blue HYVE3D. 

>

>

The latest work (Sketch Design) 
pinned up. 

>
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Warm the teapot with boiling water After a few minutes, pour out Per person, add roughly: 
3 butterfly pea flowers

1 teaspoon of lemongrass

Add boiling water to the loose leaf 
tea, stir the infuser section if necessary

Let brew for 2 minutes, longer  and it 
may become a very dark blue

Pour the tea and enjoy

This spread: 
Booklets and the blue tea. 

>

Butterfly pea flower tea
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231o, 96%, 9%

214o, 77%, 99%

225o, 88%, 42%

An almost black, dark and 
oppressive. 

Royal blue hue, 
triumphant and bold. 

An almost neon shade. 

231o, 96%, 9%

214o, 77%, 99%

225o, 88%, 42%

Foyer room with three colour 
swatches. HSV values shown. 

>
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217o, 77%, 63%

206o, 54%, 44%209o, 64%, 31%

Deep oceanic, grey-navy, 
heading into green. 

Also with escence of 
green, this blue is the mid 
zone of the ocean. 

A more electric and bold 
blue. Stands for security 
and trust. 

209o, 64%, 31%

206o, 54%, 44%

217o, 77%, 63%

Tunnel at a single frame with three 
colour swatches. HSV values shown. 

>
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241o, 85%, 27%

242o, 91%, 17%

243o, 89%, 21%

A rich and royal french 
navy blue.

Dark and engulfing, 
almost scary. 

Purely a blue, no room for 
escape. 

242o, 91%, 17%

243o, 89%, 21%

241o, 85%, 27%

Inside the blob (Yves Klein inspired) 
at a single frame with three colour 
swatches. HSV values shown. 

>
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231o, 81%, 17%

237o, 87%, 100%

240o, 1%, 100%

231o, 81%, 17%

237o, 87%, 100%

240o, 1%, 100%
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216o, 81%, 21%

210o,67%, 54%

181o, 48%, 99%

181o, 48%, 99%

210o,67%, 54%

216o, 81%, 21%
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Six-month review - review

August review, Friday 9 August, 3:30 - 4:00

A series of external and internal reviewers 

were present for this review which took on the 

experimental format as prepared. It began with the 

reviewers waiting outside the door of VASE (Wigan 

203). The attention was gathered, then an intriguing 

introduction was given, inviting participants to 

engage with the various displays and works, help 

themselves to a cup of butterfly pea flower tea, 

blended with some lemongrass. The final instruction 

was to grab a booklet and place various sized blue dot 

stickers on anything that made them feel anything. 

This exhibition style event happened for 10 minutes, 

with various blue lights, still and moving images. 

The crowd’s attention was then recollected, with 

the sound of hand forged spoon, hitting glass. The 

theoretical discourse began. 

The topics covered included: 

An introduction of the topic and contextual 

relevance 

The research proposition

Literary review 

The situation within the artistic realm with the 

mixed realities twist 

Base theories 

The feasibility study, with mention of Peter 

Downton

The sketch design phase, with mention of 

scoping, effects of blue, and the single material 

speaking directly to the practice of some of the 

most prolific architects 

Where to next

The discourse was then completed with a 'thank you' 
for the audience’s participation. 

The overall feedback was overwhelmingly positive. 
The reviewers were impressed and perhaps shocked 
by the nature of the exhibition and the competence 
of the work. There were some useful suggestions, 
namely to define where the research ends, the various 
blues, and to consider where to next. 

The exhibition was a success in that so many students 
and academics attended. They looked. They felt. They 
responded. This is evident in the empty teapot, the 
dot stickers everywhere are the attendance in itself. 



274pg. 275pg.

Chiara Shim

CHAPTER

DEVELOPED DESIGN



4.1
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INTRODUCTION

FEASIBILITY STUDY

SKETCH DESIGN

DETAILED DESIGN

REVIEW

REFINEMENT

PRESENTATION

1

2

3

4

5

MAKING BLUE WORK DEVELOPMENT

Introduction

The detailed design phase allowed for further 

refinement of the environments and works with a 

strong direction. The two main parts are 'Making Blue' 

and 'Work Development'. The first involves creating a 

unique blue from photos of the world, natural inks, and 

how these can be transferred between the analogue 

and the digital world, becoming an experiment. The 

second is technical and logistical development of how 

the spaces work, look and feel for users, mainly the 

virtual spaces. 
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Blue tea: test 1

Method: 1. Warm a standard sized mug with boiling water. 

2. Empty the mug. 

3. Add 6 butterfly pea flowers. 

4. Cover with freshly boiled water. 

5. Set a timer on 'count-up'

6. Let brew for 55 seconds. 

7. Stir for 5 seconds. 

8. Dip a paintbrush into mug and colour a swatch with a single stroke on prepared 

ruled watercolour paper. 

9. Wait until 120 seconds have passed and repeat steps 7 and 8. 

10. Repeat step 9 until one hour has passed, or the sheet is filled. 

Aim: To test how the time the tea has brewed for affects the strength and qualities of 

the blue colour of the tea when painted on watercolour paper. 

Hypothesis: The blue swatches will decrease in all R, G and B values, but in B the least. 

Results: The results include the blue swatches which can be analysed for qualitative data. A 

graph was created mapping the RGB values. 

The graph displays as predicted, that the Red values decrease at the fastest rate. 

Differently, the Red and Green values do not decrease at the same rate, showing 

that the swatches contain a high concentration of G values, as well as B values. 

The bumps in the graph suggest anomalies, namely at 21 minutes, and 27 minutes.  

This is perhaps due to the scanning technique. 

Graph of time tea was brewed for, 
plotted against the RGB values for 
each colour swatch. 

>
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R 253
G 254
B 254

R 254
G 254
B 254

R 248
G 252
B 251

R 249
G 253
B 252

R 250
G 254
B 253

R 251
G 254
B 253

R 254
G 255
B 255

R 248
G 252
B 251

R 245
G 251
B 249

R 243
G 250
B 248

R 254
G 254
B 254

R 254
G 254
B 254

R 253
G 254
B 254

R 248
G 253
B 252

R 250
G 254
B 253

R 245
G 252
B 249

R 246
G 253
B 251

R 249
G 253
B 252

R 242
G 251
B 249

R 239
G 249
B 249

R 208
G 223
B 232

R 220
G 233
B 238

R 226
G 238
B 242

R 230
G 242
B 245

R 242
G 251
B 249

R 236
G 246
B 247

R 211
G 227
B 237

R 219
G 233
B 243

R 213
G 229
B 240

R 220
G 234
B 244

R 192
G 210
B 226

R 218
G 231
B 240

R 211
G 225
B 236

R 222
G 234
B 242

R 209
G 225
B 239

R 199
G 216
B 235

R 196
G 214
B 232

R 195
G 212
B 232

R 184
G 202
B 225

R 184
G 203
B 227

R 189
G 202
B 228

R 184
G 203
B 227

R 187
G 207
B 229

R 179
G 200
B 225

R 176
G 198
B 225

R 175
G 195
B 223

R 176
G 198
B 225

R 172
G 193
B 222

R 165
G 186
B 217

R 163
G 184
B 217

Average colour of each swatch, as 
displayed in RGB values. 

>
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Discrete versus continuous 
representation using interpolation 
techniques. 

>

Digital: colours 

Analogue: colours
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Blue tea: test 2

Method: 1. Add 20 butterfly pea flowers to a small pot. 

2. Add 1 cup of water to the pot. 

3. With lid on, bring to the boil over a stove. 

4. When boiling, remove lid and lower the temperature to a medium-low 

temperature

5. Keep boiling until roughly one-quarter of the liquid remains, 

6. Remove from heat

7. Dip medium-sized pieces of watercolour paper onto the remaining liquid 

(50mm x 170mm sized paper used). 

Aim: To make a very deep, dark, rich in B values, colour with the butterfly pea flower 

tea. 

Results: The results include the blue swatches which can be analysed for qualitative data. A 

graph was created, mapping the B values (RGB). 

Making the blue tea for test 2.>

Raw photocopied swatch. 

>
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original edited
The original tea swatch scanned with CMYK 

print out adjacent
The tea swatch colour matched according to 

CMYK print out and real CMYK colours
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original edited
Scanned colour swatch with 5 colour samples 

using Adobe Illustrator 'live trace'. 
Scanned colour swatch (edited) with 5 colour 

samples using Adobe Illustrator 'live trace'. 

219o, 37%, 82% 221o, 41%, 77%214o, 27%, 87% 220o, 39%, 79% 222o, 44%, 73%239o, 22%, 81% 241o, 25%, 80%234o, 17%, 87% 245o, 27%, 78% 244o, 28%, 75%
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Copper oxide: test 1

Method: 1. Prepare copper scraps by cutting them into small pieces and keeping the filings. 

2. Measure the volume of copper scraps, place them into a jar.

3. For 1/4 cup of copper scraps, add 1 cup of white vinegar and 1/2 tsp of salt. 

4. Stir and allow to sit for 3 - 4 weeks, stirring twice daily. 

5. When the time has elapsed and the jar contains a deep blue liquid with milky 

sediment on the bottom, strain the copper pieces out and store the ink in a sealed 

jar. 

Aim: To make a blue different from the blue created with tea, by harnessing the colour 

of oxidised copper. 

Results: The results include the images of jar containing the mixture as it oxidises, and a 

full A4 colour swatch, with strong amounts of green tones. 

The surface of the experiment at day 
17. 

>
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Day 1 - 17 August

Day 3 - 19 August Day 4 - 20 August

Day 5 - 21 August Day 6 - 22 August

Day 7 - 23 August Day 8 - 24 August

Day 12 - 28 August

Day 13 - 29 August Day 14 - 30 August

Day 16 - 1 September
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Day 17 - 2 September

Day 20 - 6 September

Day 22 - 8 September

Day 23 - 9 September Day 24 - 10 September
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original edited
The original copper oxide swatch scanned with 

CMYK print out adjacent
The copper oxide swatch colour matched 

according to CMYK print out and real CMYK 
colours
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original edited
Scanned colour swatch with 5 colour samples 

using Adobe Illustrator 'live trace'. 
Scanned colour swatch (edited) with 5 colour 

samples using Adobe Illustrator 'live trace'. 

174o, 14%, 91% 173o, 18%, 89%174o, 8%, 94% 173o, 16%, 89% 173o, 20%, 87%169o, 12%, 92% 167o, 13%, 91%168o, 7%, 95% 169o, 15%, 90% 169o, 17%, 89%
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1. Chop a whole red cabbage into roughly 50 x 50 x 50mm pieces.

2. Place the cabbage pieces into a large pot and submerge with boiling water. 

3. Bring to a simmer.

4. When the leaves turn a consistent shade of blue-purple, discard from the pot. 

5. Reduce until half the amount of liquid remains. 

6. Remove from the heat and strain. 

7. As cabbage is an indicator, add acid (e.g. lemon juice) to make it more purple, 

and add base (e.g. baking soda) to make it more green. Note that it changes colour 

again when it makes contact with the paper, and even more so as it dries. 

To explore how bases and acids affect an indicator (red cabbage) and to create a 

blue colour from these examinations. 

Method:

Aim:

Results:

Red cabbage: test 1

A finding of this test is the sensitivity of red cabbage as an indicator. Adding even 

an 8th of a teaspoon of either an acid or base to a glass of liquid dramatically 

changes the colour of the swatch. The colour in the glass is not always indicative of 

the colour the swatch will be. The results also include colour swatches of the hues 

produced.

Cross-section of the cabbage. >
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edited
The original red cabbage swatch scanned with 

CMYK print out adjacent
The red cabbage swatch colour matched 

according to CMYK print out and real CMYK 
colours

original



316pg. 317pg.

Chiara Shim

original edited
Scanned colour swatch with 5 colour samples 

using Adobe Illustrator 'live trace'. 
Scanned colour swatch (edited) with 5 colour 

samples using Adobe Illustrator 'live trace'. 

219o, 28%, 78% 220o, 31%, 76%220o, 26%, 79% 218o, 29%, 77% 208o, 44%, 67%242o, 17%, 79% 238o, 19%, 77%230o, 18%, 82% 229o, 25%, 69% 219o, 31%, 62%
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19 August
5:59 pm 
Mount Victoria, Wellington

26 August
7:49 am 
Mount Victoria, Wellington

31 August
3:59 pm
Botanic Garden, Wellington 

31 August
5:16 pm
Te Aro, Wellington 

3 September
7:33 am 
Mount Victoria, Wellington

11 September
7:14 am 
Mount Victoria, Wellington

18 September
7:06 am
Mount Victoria, Wellington 

3 October
7:45 am
Oriental Bay, Wellington

6 October
8:18 am
Te Aro, Wellington

6 October
10:34 am
Mount Victoria, Wellington

23 October
7:31 pm
Mount Victoria, Wellington

25 October
9:13 am
Mount Victoria, Wellington

30 October
7:12 am
Mount Victoria, Wellington

30 October
8:33 am
Te Aro, Wellington

3 November
11:19 am
Mount Victoria, Wellington

3 November
12:11pm
Roseneath, Wellington

Sky imagery. >
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DETAILED DESIGN 1 DETAILED DESIGN 2SKETCH DESIGN DETAILED DESIGN 3

Colour editing

The abstract form or tunnel that users move through, 

as presented at the August review, had an effect 

of fading lights. However, with so many lights in 

variations of blue, on an equal number of triggers, the 

effect could be 'flashy' or 'jarring' in some instances, 

with so many lights fading on and off at frequent 

intervals. 

Lighting a colour control. >
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Infinite

The dotty room was not operating at a high enough 

level of complexity and was not celebrating blue and 

the human perspective within VR. To build on this, 

a technique of switching scales was utilised. This 

included drawing in TiltBrush on the human scale. 

Within TiltBrush, drawings then importing into Unity 

and arranging and planning based on the 'God' scale 

view. Then, by switching between the 'God' scale 

and the human scale by putting the VR headset on, 

a greater understanding of the experience, as by a 

human is created. As this research is human-centric, 

the 'God' scale does not successfully showcase how 

Google Tilt Brush Unity HTC vive

multi-scale 'God' scale human scale

human perspective plan human perspective

The different views this work operates 
between. 

>

people will actually interact with space and how 

it will fluctuate and respond to them. There is a 

benefit in the 'God' scale and plan view, in planning 

the experience overall and large scale interventions 

of pathways. The diagram to the left showcases the 

various views, scales and perspectives and how they 

interplay as facilitated by the software. This switching 

between scales, and in fact views, is a complex 

concept in itself. 
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Representation of multidirectional 
infinity. 

>
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Image at the corner of the room. 
>

Image between the forms. 
Image showing the details of the 
imported drawings.

>

Image at the edge of space. 

>

Looking up into the space. >

>
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Transitions

Essential to any architectural product is the 

consideration of transitions between spaces and 

experiences. Whilst buildings may use standard doors 

when a single swing door is replaced with a slightly 

wider and heavier pivot door with deep wood grains 

and a brushed stainless steel handle, the experience 

of this transition is heightened. In this same way, 

the transitions between spaces can enhance the 

experiences. To consider and create these, storyboard 

techniques have been utilised. 

Hand-drawn sketching frames for the 
transitions. 

>
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Actual screenshots of the experience, 
with vertical sliding doors. 

>



336pg. 337pg.

Chiara Shim

Digital materiality 

As a novel way to examine the intersection between 

virtual reality and what humans perceive as 'reality' 

the physical works were imported into the digital. The 

switching between analogue and digital is beneficial 

in a process of Design-Led Research, with the virtual 

reality as a medium, the switching between the real 

world and the virtual was the proceeding challenge.  

Scans of the physical natural colour explorations were 

transferred into materials and various iterations were 

created, varying 'normal map', 'height map', 'tiling', 

and 'offset'. This first involved hardware: photography 

and scanning. Then the process used software: Adobe 

Photoshop and Unity 3D. This forward and backward, 

inward and outward method generated different 

materials which could be explored within 3D. 

A4 sheet dipped in butterfly pea flower 
tea pigment twice. 

>
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BPF 1 BPF 2 BPF 3 BPF 4 BPF 5 BPF 6 BPF 7 BPF 8

Materials created. >
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Various potential cloth environments.>
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opaque bendy surface

maximum range of the light

normal of the surface

SHADOW LIGHT

CHIAROSCURO

Extreme light and dark created by 
intense lights with harsh boundaries, 

reaching only the peaks of the 
surface.
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Cloth lit in scene.>
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using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class SkyboxSTARTfade : MonoBehaviour {

 public Material skyOne;

 public float sec1 = 15f;
 public float sec2 = 15f;
 public float sec3 = 15f;
 public float sec4 = 15f;
    public float sec5 = 15f;
    public float sec6 = 15f;
    public float sec7 = 15f;
    public float sec8 = 15f;

    float duration = 16f;
 float smoothness = 0.02f;

 void Start () {

  RenderSettings.skybox = skyOne;
  RenderSettings.skybox.SetColor ("_Tint", new Color(0f, 0f, 1f, 1f));
  RenderSettings.reflectionBounces = 1;
  DynamicGI.UpdateEnvironment();

  StartCoroutine ("change");
  StartCoroutine ("change2");
  StartCoroutine ("change3");
  StartCoroutine ("change4");
        StartCoroutine ("change5");
        StartCoroutine ("change6");
        StartCoroutine ("change7");
        StartCoroutine ("change8");
    }

 IEnumerator change()
 {
  yield return new WaitForSeconds (sec1);

  RenderSettings.reflectionBounces = 1;
  DynamicGI.UpdateEnvironment();

  float progress = 0f;
  float increment = smoothness/duration;
  while (progress < 1f) { 

   RenderSettings.skybox.SetColor ("_Tint", Color.Lerp (new Color(0f, 0f, 1f, 1f), new Color(0f, 0f, 1f, 1f), progress));
   progress += increment;
   yield return new WaitForSeconds (smoothness);
   DynamicGI.UpdateEnvironment ();
  }

 }

 IEnumerator change2()
 {
  yield return new WaitForSeconds (sec2);

  RenderSettings.reflectionBounces = 1;
  DynamicGI.UpdateEnvironment();

  float progress = 0f;
  float increment = smoothness/duration;
  while (progress < 1f) {

   RenderSettings.skybox.SetColor ("_Tint", Color.Lerp (new Color(0f, 0f, 1f, 1f), new Color(1f, 1f, 1f, 1f), progress));
   progress += increment;
   yield return new WaitForSeconds (smoothness);
   DynamicGI.UpdateEnvironment ();
  }
 }

  

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class lighttoggler : MonoBehaviour
{
    public Light light;
   void OnTriggerEnter()
    {
        light.enabled = true;
    }

    private void OnTriggerExit()
    {
        light.enabled = false;
    }
}

  

using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class SkyboxSTARTfade : MonoBehaviour {

 public Material skyOne;

 public float sec1 = 15f;
 public float sec2 = 15f;
 public float sec3 = 15f;
 public float sec4 = 15f;
    public float sec5 = 15f;
    public float sec6 = 15f;
    public float sec7 = 15f;
    public float sec8 = 15f;

    float duration = 16f;
 float smoothness = 0.02f;

 void Start () {

  RenderSettings.skybox = skyOne;
  RenderSettings.skybox.SetColor ("_Tint", new Color(0f, 0f, 1f, 1f));
  RenderSettings.reflectionBounces = 1;
  DynamicGI.UpdateEnvironment();

  StartCoroutine ("change");
  StartCoroutine ("change2");
  StartCoroutine ("change3");
  StartCoroutine ("change4");
        StartCoroutine ("change5");
        StartCoroutine ("change6");
        StartCoroutine ("change7");
        StartCoroutine ("change8");
    }

 IEnumerator change()
 {
  yield return new WaitForSeconds (sec1);

  RenderSettings.reflectionBounces = 1;
  DynamicGI.UpdateEnvironment();

  float progress = 0f;
  float increment = smoothness/duration;
  while (progress < 1f) { 

   RenderSettings.skybox.SetColor ("_Tint", Color.Lerp (new Color(0f, 0f, 1f, 1f), new Color(0f, 0f, 1f, 1f), progress));
   progress += increment;
   yield return new WaitForSeconds (smoothness);
   DynamicGI.UpdateEnvironment ();
  }

 }

 IEnumerator change2()
 {
  yield return new WaitForSeconds (sec2);

  RenderSettings.reflectionBounces = 1;
  DynamicGI.UpdateEnvironment();

  float progress = 0f;
  float increment = smoothness/duration;
  while (progress < 1f) {

   RenderSettings.skybox.SetColor ("_Tint", Color.Lerp (new Color(0f, 0f, 1f, 1f), new Color(1f, 1f, 1f, 1f), progress));
   progress += increment;
   yield return new WaitForSeconds (smoothness);
   DynamicGI.UpdateEnvironment ();
  }
 }

  

Final experience drawing.>
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MAKING BLUE WORK DEVELOPMENT

Introduction

In a discipline largely focussing on visual aspects, 

the presentation of this thesis becomes of incredible 

importance. To best see this exhibition, a white box 

was to be sourced, as well as doing finishing touches to 

make the work 'exhibition ready'. This is an important 

stage of curating and completing, in order to present 

the work in the best possible light. 
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A Case for White Walls

The vulnerability created by a stark white box is 

immeasurable. In the white light, there is nowhere to 

hide. This makes it the perfect platform to showcase 

the perfectly imperfect, to elevate it in new contexts.  

Space  

The experience of the work is related to the scale. It 

is about the flooding of a visual field, much like the 

sky does, to fully immerse an inhabitant. Many artists 

engage with this bodily relationship to large objects, 

flooding fields of vision and allowing a physical 

experience. These contemporary artists have already 

been inspected: TeamLab, Olafur Eliasson, Turrell, 

Rothko, Carlos Cruz Diez, and more recently, Yayoi 

Kusama and Yves Klein. Yet this idea of large expanses 

of a single surface, has existed for many decades, if not 

longer. 

The experience is related to the scale, as within 

many architectures. The architectures such as The 

Sydney Opera House, the unbuilt work Cenotaph for 

Newton, and many natural architectures – mountains 

and lakes, all create sublimity with their scale. The 

experience would not be the same without the 

parameter of scale, enlarged. For works of this thesis, 

it is about the bodily relationship to a thing that is 

large and blue.  

White walls

White walls frame art. They do so with silence. 

According to David Batchelor: 'this was assertive 

silence, emphatic blankness' (2000, p. 10) in reference 

to a boldly white interior. What is a better backdrop 

for a work to speak, than complete silence? Similar 

sentiments about the silence emitted by white walls, 

was written about earlier by architect and academic 

Mark Wigley in 1995. He states that white walls have 

'a silence that is usually only broken to announce, in 

passing, that the wall itself is "silent"' (p. 303). Whilst 

both Batchelor and Wigley listen to the silence of the 

white walls, Wigley starts to suggest that the silence 

is in fact speaking – it speaks through a subconscious, 

inconspicuous response. Wigley moves further to 

state: 

 "It screens off the object in order to make a  

 space for art, which necessarily employs   

 theory as a prop. It literally frees an eye for  

 art." (1995, p.23) 

This speaks to the framing of the work, as created by 

the white wall, as essential to actually framing the 

work mentally. Clearing the eye, then the mind, for 

the art. People respond to the things they see. When 

a white wall's silence is noted, it speaks, announcing 

and thus framing a work to allow it to speak.  

Gallery

A traditional art gallery affords the aforementioned: 

space and white walls. These have been exploited by 

many artists, namely Marcel Duchamp. Duchamp 

elevated an everyday item, an item often kept in the 

private eye, right into the public eye of Grand Central 

Palace, New York in 1917 (Rescher, 2015). The white 

walls left nothing to hide, he brought in what some art 

writers call 'readymade art' (Rescher, 2015 and Antliff 

2006): everyday items from the everyday world, re-

contextualised in a gallery to have a new function: art. 

The piece works with the idea of concept, opposed to 

art.  

Part of how the gallery operates to elevate the work, 

is through the preconceived perceptions of the gallery 

or museum typology. People arrive at galleries with 

pre-determined thoughts and expectation of what 

they will see: white walls and important works. 

Furthermore, this work also play on the responses 

to blue, and as with any response, the context is of 

utmost importance to the experience. By moving 

an everyday item, or in this case – colour, out of 

the everyday and into a space which frames it to be 

perceived as an item with more depth, beauty, and 

complexity.  

As discussed through: space, white walls, and 

gallery, an important part of the experience is the 

space and size of the work, but also the framing 

with the silent white walls, yet also speaking of 

their blankness, and the pre-conceptions of gallery 

spaces. Great mountains were climbed for this to 

be administratively allowed. Through hard work, 

summits were reached and Potocki Paterson Gallery 

agreed to represent the work. Hard work pays off.  
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HOW TO EXPLORE SPACE

Look in the direction of travel

Press down on the track pad to move

Adding instructions

To create a seamless experience for users, the "foyer" 

is to have instructions in it about how to move around 

space. Previously, for the August review, a small print-

out was created and placed next to the headset. This 

same print-out graphics were to be imported into 

Unity. 

Original graphics. > Graphics then exported as SVG and 
imported into Unity.

> Graphics edited in terms of colour and 
figure ground, exported as SVG and 
imported into Unity upon editing some 
settings. 

>
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Process photographs of cabbage 
pigment.
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INTRODUCTION

FEASIBILITY STUDY

SKETCH DESIGN

DETAILED DESIGN

REVIEW

DISCUSSION
CONCLUSION

1

2

3

4

5

Introduction

This section 'review' has the intention to round off this 

body of work and leave it in a place where it can be 

picked up by other individuals to dissect, explore, and 

continue. The section entitled 'discussion' provides 

a discourse of the findings in terms of methodology, 

complexities unearthed, and the outcomes of this body 

of work. Future works are speculated, followed by a 

concluding section. 
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Discussion

Due to the length of this project and the serendipitous 

nature of it, there are several outcomes and findings to 

be discussed. This project is both theory and practice 

heavy. Various threads have been pulled, examined 

and unpicked, creating a complex piece. To divide this 

section, the methodology, outcomes, then complexities, 

architecture, and potential further works are outlined. 

A3 sheet layered in copper oxide ink, 
applied with a fluffy round brush.

>
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Methodology

The nature of the project: to explore, to examine, 

to get lost in, a particular concept or intersection 

of multiple concepts, suits the serendipitous 

methodology of Design-Led Research. The freedom 

generated by doing, reflecting, doing more, and doing 

anything on any given day is beneficial in allowing 

the work to grow into something organic and not 

contrived. Modern-day authors and educators 

Downton and Sullivan were referred to. To add 

strength to this argument of doing uncovering new 

information, Sullivan writes:

 ‘It can also be argued that the process of   

 making art and interpreting art adds to our  

 understanding as new ideas are presented  

 that help us see in new ways… These forms  

 of understanding are grounded in human  

 experiences and interactions and yield out 

 comes that can be individually liberating and  

 culturally enlightening.’ (2005, p. 97)

Sullivan is shedding light on his thoughts that the act 

of making art helps to translate the work and read it 

in new ways. This new understanding is only opened 

through doing and designing. Said understanding 

is essential to this particular thesis as it is a type of 

outcome that privileges the experiences people have 

concerning the work. These outcomes are perhaps 

not be uncovered in outcomes that are quantitative or 

qualitative.

Outcomes

According to Downton:

 ‘[a designer’s] processes are predominantly  

 productive; they are aimed at achieving an  

 outcome with a physical existence. This   

 includes the representations of objects that  

 perhaps have the potential to be made, as  

 well as images that are ends in themselves,  

 made as a design work, not as a step to a   

 physically realised work such as a building or  

 product’ (2003, p.92) 

This becomes an important quote for validating the 

entire body of work this thesis includes. Every test, 

text, image, rendering, drawing, or environment ‘are 

ends in themselves’ (Downton, 2003, p.92). They are 

not steps in a construction line, but a design outcome 

of their own. Key outcomes become the specific 

blues creating through an engagement with natural 

minerals, flora, acids and bases. The process of making 

these is also research as it embodies knowing and 

requires skills of reflection. 

The August review and the final exhibition are also 

major outcomes, not for their completeness, but 

for how they extend the work and open up new 

complexities. To be an architecture researcher, taking 

on these roles of artist, curator, and event organiser, 

does not necessarily open the scope of the work but it 

does deepen the research through intensive rigor, and 

an investigation through multiple lenses. This picks up 

critical perspectives that embrace self, agency, and the 

politics of institutions, as gestured to within Sullivan’s 

chapter ‘Visual Arts Projects’ (2005, p. 215 - 247). 

Perhaps an outcome not found in science projects is 

that the elusiveness of blue was uncovered. Blue is 

very difficult to come across in nature. In particular, 

the creation of blue through boiling, straining and 

editing the pH level of a resultant red cabbage liquid, 

was notably testing. To add the smallest amount of a 

base (in the form of baking soda) and notice limited 

changes to the beaker - perhaps it still appeared 

purple - only to make a swatch on watercolour 

paper and see it transform into an obvious green, 

can be surprising. Dozens of swatches were made 

to find the mysterious blue hue that lies between 

cyan and indigo, perhaps the vision was blurred by 

the contextual understanding of the swatches being 

produced. 
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Complexities

The interplay throughout the body of work, between 

the physical and digital colour, dismantles a separation 

between the two and forces an interrogation. The 

abundance of ready-made colours that are easy to 

select from, dilutes the intimate, emotive, and cultural 

connection established historically with tangible 

colour. Also, the digital colours are discrete, whereas 

physical colour is continuous. This is asserted by 

Batchelor in ‘Chromophobia’, (2000):

 ‘Analogical colour is a continuum, a seamless  

 spectrum, an individuated whole, a   

 merging of one colour into another.   

 Digital colour is individuated; as it comes in  

 discrete units; there is no mergence   

 or modulation; there are only boundaries,  

 steps and edges. Analogical colour is colour;  

 digital colour is colours.’ (p. 205). 

To posit, Batchelor raises an important point and 

highlights a clear discrepancy between analogical 

and digital colour. However, analogical does not 

mean natural, it could still be artificial colour. And 

vice versa with digital colour. To use colours from 

natural ingredients is to actively decrease the distance 

humans have to nature generated by the modern 

world of computer-generated colour. Similarly, St 

Clair’s book ‘The Secret Lives of Colour’ (2016) is 

dedicated to the comings of natural colours and 

the cultural, historical and political entanglements. 

In underlining the value naturally made colours, 

in a project which investigates mixed realities, the 

intricacies of digital colour, and also the digitisation 

of natural colours. Batchelor also expresses a similar 

theory to Evan’s, from ‘Emotion: A Very Short 

Introduction’ (2002). Batchelor articulates: 

 ‘The analogical flow of mixed colours   

 decreases the intensity of any particular hue;  

 but the intensity of hue provided by the   

 digital colour also tends to localize 

 that colour. Our awareness of its 

 containment increases.’ (2000, p. 107- 108)  

This is similar to Evans (2003), who explains that a 

single colour, an ‘artificial’ colour, flooding a visual 

field amplifies the natural evolved effects of colours. 

To compare and contrast, Batchelor asserts ‘digital’ 

colour as increasing the awareness of colour. Yet 

Evans simply names them as ‘single’ or ‘artificial’. 

To posit, yes, a single colour flooding a visual field 

both amplifies the natural effects of colour and 

raises awareness of the colour and its containment. 

However, the distinction between ‘digital’ and 

‘digitised’ colour must be affirmed. 

This above created diagram shows this distinction and 

how it relates to the earlier idea of colour vs colours. 

Here it shows that ‘digital’ and ‘digitised’ relate to 

colour. An analogue colour can be made naturally 

or artificially (such as any commercial pigments), 

and then through a process of digitising: scanning, 

approximating, and photographing, transfers the 

analogue colours to a series of pixels, a string of 

discrete data of colour. At the same time, this digitised 

colour can appear as colours, but in actuality, it is not. 

analogue

Differently, analogue colours cannot be separated into 

a series of pixels, or a string of discrete data, without 

digitisation.

digital

colours colour

natural

digitisation

artificial

Analogue vs. digitised colour. >
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Participant as co-creator 

Netflix series ‘Abstract: The Art of Design’ holds an 

intriguing episode, Olafur Eliasson: The Design of Art. 

The discourse of his works is captivating yet reflective 

of the work created by this research. 

A project of his, investigated earlier is ‘The Weather 

Project’ (2003). In this episode, he discussed different 

responses and interpretations of this large scale work 

presenting light and colour as a material. He states: 

‘It was clear that people were having different 

experiences, some said OMG this is about doom and 

gloom it’s about [the] apocalypse, and people said it is 

about contemplative spirituality and I am going to do 

some yoga. And interestingly these two versions of it 

could still be together. You don’t have to be the same 

in order to share a space.’ (2019)

This is integrally relevant to the idea of responding to 

blue, in that whether someone feels calm, energised, 

thinks the work is about nature or the built world is 

terrific, but the difference in the responses is what 

makes blue valuable. As with The Weather Project, 

‘you don’t have to be the same in order to share a 

space’ (Eliasson, 2019), participants responses to blue 

do not need to be the same in order for them to be 

valid. Perhaps when someone looks at the work or is 

in the work, it is as if it is looking back at them and 

listening, responding to their responses. 

This segues into the idea of the participant as a co-

creator. Due to the physics of colour: the wavelengths 

are absorbed by the art, leaving only hues in the blue 

range to reflect back into the eye, then translated by 

the brain as ‘blue’. Without the brain, without the eye 

means without the blue. It is a classic scenario of no 

participant means no art.

In earlier stages of this research, there were questions 

along the lines of ‘what about colour blind people?’, 

‘how do you know we all see colours the same way?’. 

These questions are nullified with the concept that 

the participant sees colours however they do, co-

creating the art with the artist, for themselves. If what 

one person sees as blue is another person’s green, it 

does not matter. The fact that their brain is seeing, 

translating and responding is of value. 

Eliasson conceives this idea that ‘we create reality 

as we go through space’ (2019). By this perhaps he 

means that humans are machines, constantly taking 

in surroundings and computing them. Participants 

perceive, creating reality. Furthermore ‘once we 

can see that reality is relative it is more likely to 

also change’ (Eliasson, 2019). In the context of this 

research, this quote can refer directly to the idea of 

contextual understanding of colour - a subjective 

phenomena humans experience. The concept is that 

a colour that may be named as ‘white’ may look more 

‘cream’ when placed next to something that is a more 

pure white. The colour is relative to the context. Once 

it is known that colour is relative, and that the visible 

world is nothing but light and colour, the sensibility 

to the idea that the brain creates reality is engaged. At 

this point, the perception of visible reality can begin 

to change, this changing the reality itself. Optical 

illusions are predominant representations of this, 

enhancing a human’s sensibility and questioning the 

validity of what they see as the world around them. 

As discussed, different responses to the work can 

co-exist, the fact that a participant is responding 

is of value, as opposed to what this response is. 

Following the same thread, the participant becomes 

indispensable to the existence of the art. Thus the 

inhabitant creates their own reality and once it is 

noted that this reality is relative, there is an additional 

level of heightened sensibility, meaning reality is more 

likely to change in turn. 
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Architecture

The correlation between this thesis and architecture 

must not be overlooked. Some complexities and 

tensions render them indivisible.

A prevalent theme in architectural rhetoric is what is 

architecture? Is it the creation of habitable spaces, is it 

physical, ephemeral, about detailing or construction, 

or the meeting of materials? The assertion in this 

thesis follows Mark Wigley’s ambiguous allegation: 

 ‘Architecture turns out to be nothing more  

 than texture…Architecture is to be found in  

 the sensuous play of surfaces rather than the  

 lines that seem to mark the limits of those  

 surfaces.’ (1995, p. 25)  

To enter a building to be enveloped in a surface. The 

interplay of surfaces; the evoking ability of surfaces. 

Colour fields are but surfaces. Virtual reality is but a 

series of surfaces, interwoven and presented to the 

habitants. And light is nothing but a wave or particle, 

projected upon surfaces. Therefore this creative body 

of work concerning blue pigment and light through 

mixed mediums is inextricably linked to the field of 

architecture.

Another topic of contemporary architecture this 

thesis undertakes is the ‘many and varied attempts 

to purge colour from culture, to devalue colour, to 

diminish its significance, to deny its complexity’ 

(Batchelor, 2000, p. 22). This can be seen in the 

rejection of colour; a preference for raw materials, 

the idea of poisoning architecture by applying 

paint, a cheap, superfluous substance. Batchelor 

further alleges ‘It is, I believe, no exaggeration to say 

that, in the West, since Antiquity, colour has been 

systematically marginalized, reviled, diminished 

and degraded.’ (2000, p.22). Batchelor coins this 

Chromophobia, with his entire book dedicated to this 

altercation. Whilst it is true, that colour in the form 

of pigment can simply be applied to space, it is the 

very fact that it is cheap and easy to apply that makes 

it so transformative of space and makes colour have 

so much agency. Additionally, ‘colour is not simply 

applied to space. Colour constructs space’ (Wigley, 

1995, p. 217). This was proven with the August 

review and the final exhibition. Blue light and colour 

constructed and transformed the bare spaces, and this 

generated response. 

This work has been bold in interrogating something 

so largely disliked and marginalised. It has asserted 

a colour: blue. A material for evoking emotion, a 

surface, but more than that; an architecture.

Future works

To assert this work and suggest further works, the 

methodology must be referred to. ‘Here, design 

research leads to not only increase in knowledge, but 

experiments and explorations that make the need for 

more knowledge clear’ (Downton, 2003, p. 59). This 

thesis has worked through a series of lenses that have 

managed to elucidate the need for further exploration 

of colour in virtual reality spaces. Colour has been 

explored in the industries of VR gaming, but not in 

virtual architecture, made for habiting. Whilst this 

work has touched this idea, as well as mixed realities, 

there is much room for exploring colour in mixed 

realities. 

A potential exploration would be to see if other 

colour also creates affect, perhaps different affects 

and responses. These colours could be empirically 

tested, looking for more quantitative outcomes, 

through testing with people and measuring their 

blood pressure levels or sweat glands. This was simply 

outside the scope and expertise of this thesis. 

Another alley is perhaps scrutinising how blue can be 

integrated into everyday life, through mixed realities, 

to make use of these discovered responses to blue. 

This would perhaps be a more difficult avenue to 

explore as it perhaps further challenges societal norms 

of the integration of technology in daily lives. 
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Conclusion

To conclude, to see if the research proposition has 

been met: 

Using hue saturation and brightness to replace physical 

materials, this creative body of work explores how colour 

can be used to evoke responses in mixed realities. 

In short, yes, this has been achieved as blue has been 

successfully explored and used as material. The 

exhibition of mixed reality works have shown that 

blue evokes responses for inhabitants. 
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